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Abstract 

In the North-Eastern European region, a quality of life of population and an activity of the economic sector is largely affected by 
availability of a qualitative and safe thermal energy for adequate prices. District heating (DH) systems are inherent of natural 
monopoly elements and in the majority of cases are subject to regulation The existing DH regulation environment often has a range 
of serious drawbacks having as their main cause a “stringent” regulatory regime and rigid “cost+” method for DH tariff setting: 
“overinvestment” risk, low incentive to increase efficiency and to optimize costs, time-consuming and ponderous tariff setting 
process. The purpose of this study was to create a benchmark-based model for regulation of district heating (DH) tariffs. Based on 
the previous studies about the most important elements of DH supply tariffs, properties and nature of individual tariff components, 
as well as the impact of parameters of DH systems on tariffs, a framework and a structure for the algorithm, which might be used 
for benchmarking and for checking compliance of the specific tariff against benchmarks was formed. 
Based on the framework and the structure defined in this publication, as well as by integrating the proposed modules and 
mechanisms (Monte Carlo simulation; instruments for a regulator for implementation of energy policy; specific tariff compliance 
tests), it is possible to create algorithms for calculation of benchmarks for DH generation, transmission and distribution tariffs and 
evaluation of specific tariffs. These algorithms allow to make radical changes in the regulatory regime, i.e. to refuse from the 
scrupulous ex-ante regulation and to focus the activity of a regulator on supervision and stimulation of efficiency of DH companies, 
thus eliminating any drawbacks, which are characteristic for the “stringent” regulatory regime. 
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1. Introduction 

In Latvia, like all over the North-Eastern European region, a quality of life of population and an activity of the 
economic sector is largely affected by availability of a qualitative and safe thermal energy for adequate prices. Latvia 
widely uses district heating (DH) and a well-developed DH infrastructure in most cities enables to use well-known 
advantages of DH. However, DH systems are inherent of natural monopoly elements and in the majority of cases DH 
as public service is subject to regulation. 

In the previous studies of the DH regulation environment in Latvia [1, 2] a range of serious drawbacks having as 
their main cause a “stringent” regulatory regime and rigid “cost+” method for DH tariff setting [3] is identified: 
“overinvestment” risk [4], low incentive to increase efficiency and to optimize costs [5], too ponderous and 
time-consuming tariff setting process. These drawbacks might be probably eliminated through deregulation of the 
sector as practised in electricity and natural gas sectors. However, a complete deregulation may cause other adverse 
effects – “stranded” investment costs or unjustified extra profit incidents. Sweden has just recently deregulated its DH 
sector and the results are still being evaluated and analysed [6–9]. A conclusion is traced in these studies – the expected 
results have not been achieved, but the main obstacle to the implantation of market principles is a peculiarity of DH, 
unlike gas and electricity, the DH sector is shaped by many separated systems. Therefore, the number of competing 
producers in one system is not large and; therefore, liquidity of the DH market is low. This makes us question a 
possibility to organise a market in a DH sector similarly to that of an electricity sector, i.e. with complete separation 
of operators, free third party access to the system and competition between producers. Therefore, the present study 
looks for a medium between an “over-regulated” and fully liberalised DH market where tariff setting is based on 
benchmarking elements instead of thorough examination of all costs. 

At previous stages of the study [2, 10, 11], regularities, which can be found between some of the most important 
parameters characterising DH and DH tariffs in Latvia’s DH sector, and which could be further used for developing a 
benchmarking model for DH tariff setting are explored. The study is based on the data analysis, using a dataset which 
includes data about 97 actually regulated Latvian DH companies: 57 vertically integrated DH companies and 
40 independent producers. The following information about each DH company in included in the dataset: components 
constituting the end-use tariff (generation tariff – Tpr, transmission and distribution tariff – Ttd, sales tariff – Ts), the most 
significant groups of fixed costs (fixed operational expenditure (OPEX) and capital expenditure (CAPEX) broken down 
by their elements according to information published by the regulator), technical indicators of a DH system and 
operational performance indicators calculated from these (heat production capacity, amounts of generation, heat losses, 
heat supplied to customers, length of DH systems, heat network usage intensity, heat loads, type and amount of fuel used). 

 
Nomenclature 

bio; gas indices representing type of fuel 
Cf actual price of the fuel type concerned, EUR/MWh 

pr
opexC  operation and maintenance costs of heat production, EUR/MWh 
td
opexC  operation and maintenance costs of heat transmission and distribution, EUR/MWh 

FCpr fixed cost component of generation tariff, EUR/MWh 
FCtd  fixed cost component of transmission and distribution tariff, EUR/MWh 

max
tdFC  the maximum value of fixed cost component of transmission and distribution tariff allowed by a regulating 

authority, EUR/MWh 
η heat generation efficiency 
ηbp heat generation efficiency which might be achieved in the “best available technology” (BAT) boiler house 
Ipr specific investment costs of boiler house, EUR/MW 
Itd specific investment costs of district heating (DH) network, EUR/km 
isubs dimensionless value which characterises intensity of the effect of subsidies received by CHP 
Lhd linear heat load density, MWh/km 
MCs Monte Carlo simulation 



https://isiarticles.com/article/83906

