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ABSTRACT 

The subject addressed in this paper is the impact of 

regulatory framework changes on the efficiency of 

electricity distribution and supply, in vertically integrated 

power companies. The case study of Serbian DSO and 

public supplier, integrated into the EPS Group, is 

presented. The adequacy of the regulatory formula for the 

maximum allowed revenues of regulated activities, and 

tariffs for determining network fees and prices for 

guaranteed (public) supply has been analyzed. The 

analysis identified the areas of possible regulatory 

improvements, with a proposal for establishing a 

regulatory strategy, whose implementation could increase 

the efficiency of EPS Group. A set of measures, based on 

the estimated impact on EBITDA, has been proposed. The 

importance of creation, updating and the use of the 

Regulatory Risk Register has been emphasized, too.  

INTRODUCTION 

The Public Enterprise “Electric Power Industry of Serbia” 

(in the following text: EPS) comprehends the functions of 

lignite production, electrical power generation and 

electricity supply, while electricity distribution is the 

responsibility of the national Distribution System Operator 

(DSO), “EPS Distribution”, vertically integrated with EPS 

into the EPS Group. Electricity distribution and guaranteed 

(public) supply are regulated activities. In the current 

business conditions, prevailing in the liberalized energy 

market, the EPS Group is facing major challenges. In such 

circumstances, the issue of efficient and optimal business 

becomes the crucial one. The significant problem of EPS 

Group is insufficient efficiency. In the field of electricity 

distribution and supply, it derives from uncollected 

receivables and excessive energy losses, which arise 

mainly due to unauthorized consumption (i.e., electricity 

theft). Besides, a significant impact on the efficiency have 

the ways of planning the investment management and 

maintenance of fixed assets, technical losses and the 

manner of their calculation, the issue of network 

automation and reliability of supply. A particular problem 

is the question of the adequacy of the regulatory formula 

for the maximum allowed revenues of regulated activities 

of EPS Group, and tariffs for determining network fees and 

prices for guaranteed (public) supply.  

Therefore, a number of projects were implemented in the 

EPS Group in recent years, which should contribute to its 

efficiency increase and its better positioning in the 

liberalized energy market. One of these projects was the 

Project for Reduction of Losses and Improvement of Cash 

Flows in Electricity Distribution (the Project). One of the 

Project’s modules analyzed the domain of the regulatory 

framework, the need for defining the regulatory strategy 

and issues of optimal organization. This paper presents and 

critically reviews some of the conducted analyses and key 

results of the mentioned module of the Project.  

The paper provides an overview of the deficit analysis and 

points to the necessity of adjusting revenues and tariffs. 

The analysis identified the areas for possible regulatory 

improvements, with a proposal for establishing a 

regulatory strategy, whose implementation could increase 

the efficiency of EPS Group. The paper gives an overview 

of the proposal of the regulatory agenda and the 

organization, taking into account two processes 

implemented in the meanwhile – territorial merge of five 

electricity distribution companies into the unique DSO, 

and functional separation of activities in the electricity 

distribution business, between DSO and newly established 

Technical centers (TCs) within the EPS. Namely, TCs are 

in charge for network and metering equipment 

maintenance, while DSO’s scope of the work is network 

operation and control. 

The Project took into account the best practice, and 

proposed a set of measures, based on the estimated impact 

on EBITDA (illustrated here in Fig. 1). These measures are 

systemized into three groups (see Table I), and the most 

important ones are elaborated in the paper.  

ANALYSIS OF CURRENT SITUATION 

Within the Project, the analysis of the current regulatory 

model’s impact on revenue and performance of the EPS 

Group was carried out, in the fields of power distribution 

and public supply. Certain regulatory factors that may 

indirectly affect the financial performance of the energy 

entity were analyzed, like Earnings before interest, taxes, 

depreciation and amortization (EBITDA) and Earnings 

before interest and tax (EBIT). Namely, any possible 

increase in EBITDA / EBIT includes net profit growth and 

the achievement of the basic objective of the Company's 

business, and that is the increase of its capital and its own 

value. Independent consultant, engaged in the Project, 

recognized four regulatory drivers of EBITDA as the key 

ones. They are shown here in the middle part of Figure 1. 

The far right part of Figure 1 shows the factors affecting 

on the four key regulatory drivers. These factors were 

analyzed in the Project, too. 



 25th International Conference on Electricity Distribution Madrid, 3-6 June 2019 
 

Paper n°  0756 

 
 

CIRED 2019  2/5 

 
 

Figure 1 - Graphical representation of financial indicators (centre left), their relations and relations regarding the cash flows 

(left), with the presentation of key regulatory drivers of EBITDA (middle), and analyses domain (right) of four key regulatory 

drivers of EBITDA. 

 

Prices determination process and regulatory 

environment 

The determination of regulated prices is based on the 

criteria of revenues and expenditures balance. The aim is 

to meet the general economic interests and equality of 

consumers, applying non-discriminatory behavior. The 

regulator, Energy Agency of Republic of Serbia (AERS), 

acts as a supervisor in the process of prices determination, 

applying relevant regulatory methodology and requiring 

correction from the energy entity, if necessary. The growth 

of electricity prices in the period before the Project 

realization did not follow inflation, which led to a relative 

reduction of regulated electricity prices. They were 

therefore below market level and regional benchmarks. 

Since 2013, electricity for network losses is purchased on 

the market at market prices. Therefore, the amount of 

network fees and its share in the overall price of electricity 

have been increased, which bear the end-users / customers. 

The overall price of electricity, and – consequently – it’s 

part for the public (guaranteed) supply, was raised in the 

previous period sporadically, at irregular intervals. 

 

Tariff’s structure and methodology 

Methodologies for electricity pricing in Serbia, for 

regulated activities within the EPS Group, are based on 

justified operating costs and an appropriate return on funds 

invested in efficient energy activities. There are two 

methodologies in application in Serbia, defining the tariffs 

for DSO [1], and public supply [2], respectively, where 

AERS defined the life length of fixed assets and the 

depreciation rate, based on best practices, such as [3]. The 

structure of electricity prices for customers at guaranteed 

supply in Serbia is in accordance with European practices, 

but their level is significantly lower in comparison to the 

market. Energy usage has an indirect stake of 64% in 

allowed revenues, while costs related to the network have 

a share of 32%, if you do not count the losses on the 

network. In the time of the Project realization, the 

regulation method Cost Plus was applied. This, ex post, 

method determines the maximum amount of revenues for 

the regulatory period. In the case of DSO, that means the 

limitation of the price of access to the electricity 

distribution system. The consultant proposed the transition 

to ex ante methods, and suggested Price Cap as the option 

better for EPS Group. In the meantime, however, in Serbia, 

another ex post methodology, Rate of Return (RoR), has 

been introduced. On the other hand, according to [4,5], the 

prevailing methodology in European countries in 2016 

was Revenue Cap, in its basic or hybrid variants (incentive 

based, with passed through, based on RoR, mixed with 

other methods and with elements of quality regulation). 

 

Allowed revenues of DSO and parameters of the 

formula  

In practice, Serbian DSO usually does not reach the 

approved OPEX value, but according to the benchmark, 

that target is achievable. The benchmark of the regulatory 

asset base (RAB) values per customer / user, shows that 

investments of EPS Group's into distribution network are 

not sufficient. During the Project realization, the actual 

pre-tax weighted average cost of capital (WACC) of 3.7%, 

which was approved by AERS, was the second lowest in 

the European benchmark. The last WACC, approved in 

2016, was 4.87%. By that, EPS itself determines WACC, 

then AERS assesses whether it is set on the real bases or 

not. Distribution losses are very high, compared to other 

DSOs within South East and Central East Europe. AERS 

admits only what is in accordance with the long-term plan 

to reduce losses. Regulatory and accounting 

amortization/depreciation rates differ for selected 

categories of assets of the distribution network. Prices for 
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basic services do not always correspond to actual costs and 

best practices in the EU. DSO is not motivated to increase 

revenue from services, because they are deducted from the 

allowed revenues. Hence, it is important for DSO to 

separate the costs caused by its various activities, i.e., to 

maintain separate accounts for them. In this regard, AERS 

recently approved the Price list of non-standard services of 

DSO. The methodology envisages the possibility of 

correction parameters for regulatory formula, by AERS. 

There is still no regulation of network quality and 

reliability of supply. Regardless of the lack of such 

regulation and penalizing, Serbian DSO has managed in 

recent years to improve its indicators of quality of 

electricity supply. However, they are still below the EU 

benchmark. 

 

The methodology of establishing regulated prices 

for public supply   

This methodology itself is in line with European best 

practice. Prices for guaranteed supply, however, did not 

follow adequately the changes caused by the liberalization 

of the electricity market. Average service costs (“costs to 

serve”) per customer / user, are very low, if compared with 

other European public suppliers, despite similar or even 

higher level of provided service. Consumers’ debts to the 

supplier, recorded in Distribution Utility’s accounting 

system before DSO/Supply separation, retained in DSO. 

There is no other revenue from services provided by the 

EPS Supply (services such as printing extra bill or notice 

for payment are still provided free of charge). 

MEASURES FOR THE IMPROVEMENT OF 

REGULATORY FRAMEWORK 

Within the Project, also the possibilities for improving the 

regulatory framework have been analyzed. Potential 

improvements are proposed in three areas: determining the 

allowed revenues for the DSO, the redesign of tariff 

structures and other sources of income. According to this 

analysis, a set of measures to improve the regulatory 

framework has been determined and shown here in 

Table I. The analysis respects the identified best practices, 

in order to realize a fair return from regulated activities. 

Measures can be grouped into three categories, depending 

on the impact: measures with a direct positive impact on 

EBITDA, measures to create conditions for an increase in 

EBITDA and measures with regard to regulatory risks. 

Successful implementation of the measures with a direct 

positive impact on regulated EBITDA would lead to its 

increase. The second set of measures’ implementation 

would create conditions for increasing EBITDA, but an 

additional, detailed analysis might be necessary. Measures 

relating to regulatory risks would reduce or eliminate the 

potential future risks that could affect negatively the 

regulated EBITDA. In Table I, the measures of less 

priority have been given in the darker (more shaded) fields. 

 

Table I – Review of proposed measures to improve the regulatory framework 

Measures 

groups 

Measures with a direct 

positive impact on EBITDA 

Measures to create conditions for 

increasing the EBITDA 

Measures relating to 

regulatory risks 

Determi-

nation of 

allowed 

revenues 

of DSO 

Inclusion the part of working 

capital in RAB 

Introduction of the “Price Cap” 

regulation (limited price) 

The introduction of 

uncontrollable OPEX 

category 

Increasing the level of WACC 

in regulatory model 

Determining the greater WACC for 

specific (i.e., particularly significant) 

investments 
The establishment of the 

methodology for the 

regulation of network quality 

/ delivery of electricity with 

continuity as the objective 

The introduction of 

compensation for unpaid 

claims for unauthorized use of 

electricity (theft) 

Unification of the depreciation period 

The introduction of a mechanism of 

incentives for other regulated revenues 

(other DSO services) 

Redesign 

of tariff 

structure 

Change of tariffs for public 

supply 

Changing the tariff structure for DSO 

and increase of its share in the total 

electricity price 

Increasing the share of the 

tariff fee for the peak load 

The introduction of tariff component 

“Distribution network cost” 

Social assistance scheme 

application 

Other 

sources 

of 

income 

The increase of compensation 

for the unauthorized use of 

electricity (theft) 

Defining the role and obligations of EPS 

Group in energy efficiency 
Develop unique DSO price 

list and revise the pricing of 

services Designing and promoting energy 

services suitable for investment 

The introduction of price lists 

for key Supply services 

Changing the methodology for 

determining the prices of guaranteed 

(public) supply 

Introduce equitable new 

connection fees 
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The most important six measures, shortly described below, 

are shown in the unshaded fields at the top of the Table I.  

The Consultant recommended introduction of the Price 

Cap regulation, which would allow DSO to keep a part of 

the profit from improving efficiency for a longer period of 

time and to invest into the distribution grid development. 

It is necessary to consider the selection options between 

“pure” and “hybrid” Price Cap regulation. The application 

of this measure would result in a change of DSO tariffs’ 

determination methodology and the methodology for the 

calculation of initial parameters (OPEX, RAB, WACC, 

correction factors, etc.). However, taking into account the 

most applied regulation method in European countries, we 

suggest here the introduction of basic or some of the hybrid 

versions of Revenue Cap method, instead of Price Cap.  

Determination of the parameters with inclusion of a part of 

working capital into the regulated asset base (RAB) is a 

general principle, applied by regulators worldwide. Best 

practices recommend that part of the working capital is 

calculated as 1/8 of the annual value of OPEX costs and 

grid losses. It would have weak impact on the approved 

profit and cause just a small increase in DSO tariffs. On 

the other hand, the compensation of working capital by 

RAB would help the collection of funds needed to 

overcome the time gap between income and expenses 

(revenues are realized after expenses are already endured). 

The consultant suggested the recalculation of WACC 

according to best practices, stating that WACC before tax 

should be at least 13%. We are aware, however, that the 

WACC increase from the current 4.87%, allowed for EPS, 

to the proposed value would be unrealistic. Currently, in 

Serbia the Real Post Tax WACC is about 7.7%.  

For specific investment into the distribution grid, (e.g., for 

new, “smart” technologies, aimed to improve the grid’s 

parameters), which are expensive, even higher WACC is 

recommended. Appropriate decision of AERS about 

WACC differentiation would be necessary. Priority 

classes of capital investment (CAPEX) should be defined 

through the methodology for determining DSO tariffs. 

Existing determination of regulatory depreciation for 

different DSO assets types is complicated. It can be 

simplified by introducing unified depreciation period for 

all assets in the grid. Unified depreciation period should be 

based on the current average depreciation periods. 

According to current methodology, there are legitimate 

costs (recognized by AERS) and unjustified costs. The 

consultant suggested the division of operating costs of 

DSO into controllable and uncontrollable, depending on 

DSO’s capabilities to influence on them. By that, 

uncontrollable costs should be fully recognized though 

DSO tariffs. A precise definition of controllable and 

uncontrollable costs would be required, in accordance with 

accounting regulations. Implementation of this measure 

would have no impact on EBITDA, only on risk reduction. 

Beside these six measures of the highest priority, 

belonging to allowed DSO revenues re-definition, the 

measures of redesign of tariff structure for both DSO and 

public supply have been proposed and shown in Table I.  

BUSINESS EFFICIENCY INCREASE USING 

REGULATORY MEASURES 

As part of the reorganization process in EPS and DSO, 

some organizational changes have occurred after Project 

completion, affecting its scope. Territorial merge of five 

electricity distribution companies into a single DSO has 

been realized, as well as functional separation of activities 

in the field of electricity distribution, between DSO and 

the newly established technical centers (TCs) in EPS. By 

such organizational separation within the power industry, 

a number of the employees in the maintenance of the grid, 

end-users’ connections and measuring points have been 

transferred from DSO to TCs of EPS. They perform these 

tasks and activities now in favour of DSO, according to the 

service level agreement (SLA) between DSO and EPS. 

Another change relates to the electricity supply business. 

At the beginning of the Project, it was functionally in a 

separate subsidiary, EPS Supply. Currently, the supply 

function is within the parent company, EPS. Hence, the 

results of the realized Project should be reconsidered and 

adjusted according to the new circumstances. 

The formation of a new organizational unit has been 

proposed, responsible for determining the position in 

relation to the regulatory issues, involving all functions in 

the EPS and DSO. This unit would be also in charge for 

monitoring the execution/application of proposed 

regulatory measures. Its mandate would be also to enable 

cooperation with key stakeholders (AERS, Ministry of 

Energy, the Energy Community Secretariat, civil society, 

etc.), as well as coordination and communication with 

national and international institutions. 

Analysing the process of regulatory management, the 

Project identified activities within the domain, such as:  

• Issues of regulatory strategies,  

• Monitoring of the EU regulatory framework,  

• Finding external sources for co-financing,  

• Preparing requests for licensing,  

• National legislation and relations with regulators,  

• Communication strategy with stakeholders,  

• Issues related to regulated prices,  

• Reporting to regulatory institutions and within EPS,  

• Management of regulatory risks. 

These activities would also be in the scope of the mandate 

of proposed organizational unit in charge for regulatory 

issues and strategy. The purpose would be the 

organizational support to business efficiency increase.  

In respect with the management of regulatory risks, it is 

necessary to take responsibility for the regulatory process 

management, distributed downwards along all functions of 

EPS and DSO. It is of great importance to create and 

update the Risk Register. It would provide an overview of 

all regulatory risks, with detailed descriptions of their main 

parameters. Proposed structure of the Risk Register is 

shown in Table II. Activities related to the regulatory risks 

management would be mainly driven by changes in the 

Risk Register and by the preparation of new annual 

business plans. 
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Table II – The proposal of Risk Register structure 

 

1 ID Each regulatory measure or risk will have a unique ID that starts with "D" for DSO 

and "S" for supply 

2 Segment Categorization of regulatory risk as "Distribution" or "Supply" 

3 Risk name Short description of the regulatory risk 

4 Risk description Brief but accurate description of the regulatory risk, and the measure impact rate, e.g., 

allowed revenues, costs 

5 The main stakeholders List of key external stakeholders involved in the regulatory risk or that it affects 

6 Risk probability Indication of probability of the risk materialization  

(Scale: 1 - impossible; 2 - unlikely; 3 - possible; 4 - probably; 5 - very likely) 

7 Financial impact Quantified the potential impact of the materialization of regulatory risk,  

in billions of RSD, based on the five-year business plans 

8 Billing access Rated approach, how to calculate the financial impact of regulatory measures 

9 Mitigation measures Formulating the necessary steps to be taken to mitigate / eliminate regulatory risk 

materialization 

10 Expected development Overview of expected future situation in the area of regulatory risk, based on the 

latest information 

11 Risk owner Special person responsible for monitoring regulatory risk and providing a 

corresponding mitigation 

 

CONCLUSIONS 

The current approach to regulation in Serbia does not 

provide enough incentives for improving efficiency in 

regulated activities of EPS Group. Implemented Project, 

which regulatory module has been shortly described in this 

paper, recommended measures to optimize cash flow of 

EPS and DSO. The transition from ex-post to ex-ante 

regulatory methods (Price Cap or Revenue Cap), the 

inclusion of a part of working capital into the RAB, the 

increase of the regulatory WACC value to the real level, 

the establishment of a special, higher WACC for specific, 

innovative investments, the introduction of an unique 

period of  depreciation, the introduction of uncontrollable 

OPEX category and its recognition through DSO tariffs, 

represent the most important measures and elements, 

proposed in the Project. They should be included into the 

determination process of the new regulatory strategy of 

EPS Group, becoming the objective of its negotiations 

with the regulatory authority (AERS). 

The need for certain changes in the tariff system has been 

recognized, too, in the part for electricity consumption for 

guaranteed supply, as well as for the network fee (e.g., in 

terms of peak load / capacity booking, and the introduction 

of the component called “distribution network cost”). The 

need to introduce higher penalties for the unauthorized 

consumption of electricity, as well as the implementation 

of energy efficiency measures have been highlighted, too.  

The importance of managing regulatory risks, in order to 

provide successful operations and adjustments to possible 

changes, has been emphasized here. Related to that, it is 

planned to establish and continuously update the Register 

of regulatory risks, common for EPS and DSO, which will 

be used in the process of risk management in this area.  
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