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ABSTRACT 

This paper focuses on pricing of electricity distribution 

and the upcoming tariff reform. Various countries 

worldwide are actively researching ways to enhance the 

cost-reflectivity of small customer (i.e. maximum fuse size 

of 3x63A) tariffs as smart meter rollouts are being 

implemented. Smart metering enables gathering of 

detailed consumption data, which provides distribution 

system operators (DSO) with the information required to 

develop their pricing. Various novel pricing schemes have 

been explored in recent years and tariffs that include 

demand charges might respond well to the upcoming 

challenges of changing operational environment. 

However, in countries where DSOs can form their tariffs 

independently, there might be a great number of different 

pricing schemes. To exemplify this, we present the case of 

Finland, where there are various options for billing larger 

customers for demand. We discuss also the present Finnish 

legislation, which states that the distribution fees of the 

customers cannot be raised over 15% during a 12-month 

period. The national regulator has to oversee that this is 

complied with and if there is no level of harmonization in 

the industry regarding future pricing for tariffs of small 

customers, this task might become complex if there is a 

great number of different pricing schemes.  

INTRODUCTION 

In recent years, development of electricity distribution 

pricing has been actively discussed worldwide as smart 

metering rollouts are being implemented in various 

countries [1]-[4]. The development of pricing often refers 

to making changes to the distribution tariffs of small 

customers (i.e. maximum fuse size of 3x63A). Various 

novel pricing schemes have been proposed in the literature 

and, overall, tariff structures, which account for the peak 

demand (i.e. €/kW of some period) of the customer in 

some way, are often proposed as potential candidates for 

future tariff structure of small customers [4]-[8].  

The demand-based or sometimes referred to as power-

based, tariff structures carry several benefits compared to 

present small customer tariffs. For instance, demand-based 

distribution tariffs are potentially more cost-reflective than 

the present distribution tariffs of small customers. They 

also include incentives for the customer to consider also 

the peak demand (i.e. the electricity network perspective) 

in addition to conserving energy by providing the customer 

with better possibilities to affect the magnitude of their 

distribution bill than today. [4] One additional driver for 

demand-based tariffs is the evolving role of distribution 

system operators (DSO). In the future, the role of the DSO, 

as described in [9] and [10], is proposed to be a market 

facilitator, who provides a neutral platform, where other 

electricity market actors may operate and develop novel 

products. To do this, it is important that the pricing of the 

DSO is cost-reflective and transparent.  

Practical implementation of demand charges for small 

customers are yet to happen on a wider scale. However, 

there are some examples of demand charges being applied 

to small customers. For instance in Finland, tariff reform 

has gradually started as, during the last two years, three 

DSOs have started to apply tariffs that include a demand 

charge, in addition to fixed and volumetric charges, to a 

portion of their small customers [11]-[13]. It is likely that 

other DSOs will start to make changes to their pricing in 

the near future.  

In this paper, our aim is to answer the following key 

research questions. 

1. What is the present state of distribution network 

pricing? 

2. Which direction is the development of small 

customer distribution tariffs moving? 

3. What are the novel tariff components based on? 

4. How the overall intelligibility of the novel small 

customer tariffs could be secured?  

The first question is answered partly by describing the 

present tariff structures applied for small and larger 

customers and partly by showing what kind of variations 

there are for billing of demand of larger customers. Second 

question is answered by illustrating some of the key 

challenges created by ongoing changes in the operational 

environment and what options there are to respond to the 

challenges. Third question is answered by describing the 

present state of ongoing change in Finland regarding 

demand component included in the small customer tariffs. 

The last question is met at the end of the paper, where 

analysis and policy implications regarding the review are 

provided.  
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This paper is organized as follows. In the next section, the 

present state and the current development direction are 

discussed. After that, some of the key points and issues 

related to the change direction regarding distribution 

pricing are illustrated. Next, key findings of a review of 

the present pricing practices applied by DSOs in Finland 

to larger customers are presented. After this, analysis and 

policy recommendations regarding future pricing of small 

customers are provided before the conclusion of the paper. 

ELECTRICITY DISTRIBUTION PRICING 

The first part of this section contains a brief introduction 

to the present state of distribution pricing. The focus in this 

paper is on the European electricity market environment, 

where energy retail is unbundled from transmission and 

distribution. This means that there are no vertically 

integrated utilities, who provide customers with both the 

energy and its delivery. After this, development directions 

and future challenges of distribution pricing are discussed.  

Present state of distribution pricing 

Electricity distribution pricing is the main source of 

income for DSOs and the major portion of the annual 

turnover of the DSO is generated with distribution charges. 

The charges are gathered via distribution network tariffs 

that have different structures for different customers. For 

small customers, distribution tariffs include a fixed charge 

(€/month) and a volumetric charge (c/kWh), with a 

possible time-of-use feature. For larger customers, 

distribution tariffs also include demand charges for 

active (€/kW) and reactive power (€/kvar). However, in 

some cases, only active power is billed.  

In Finland, the tariffs of small customers have been more 

dependent on the volumetric component, although the 

emphasis has been gradually shifting toward fixed charges. 

The overall emphasis of fixed charges has increased in the 

past 17 years but the proportion of volumetric charges is 

still significant in small customer tariffs [14].  

Development directions and future challenges 

Although the present tariffs are dependent on the 

volumetric charges, annual costs of the DSO are not very 

dependent on the total distributed energy. A major portion 

of the costs of a DSO results from capital costs, which are 

linked more closely to distribution capacity than on energy 

(i.e. kW rather than kWh). The present emphasis, in many 

Nordic countries, is more of a remnant from time before 

unbundling of electricity market. After the unbundling was 

completed, small customer tariff structures remained the 

same as pre-unbundling mainly because of the lack of cost 

effective advanced metering infrastructure for small 

customers and partly because there was no visible need to 

reform the structure of the tariffs.   

In addition to the inadequate link of present small customer 

tariffs to the cost structure of the DSO, future changes in 

the operational environment might prove challenging to 

respond with present tariff structures. The increasing 

amount of microgeneration and the growing number of 

various energy efficient electrical appliances decrease the 

electricity need of the customer from the grid, which 

means a decrease in turnover for the DSO. To compensate 

this, DSOs have to either apply higher volumetric charges 

or develop more cost-reflective alternative pricing 

solutions to ensure that the needed turnover is gathered. 

However, the former alternative is not problem free, since 

the customers, who cannot change their overall energy 

consumption, are left to pay more for the same service they 

have now. [4] 

Another solution to compensate for the decrease in 

revenue is to raise the price level of the fixed charges. The 

costs of DSO are mainly fixed in the short-term and this 

could be used as a justification for implementing higher 

fixed charges. However, higher fixed charges can prove 

problematic as discussed e.g. in [15]. For instance, they 

might narrow the possibilities for the customers to affect 

the magnitudes of their distribution fees and due to this, 

incentives for efficient consumption are not as high as 

when the distribution fee depends, at least partly, on the 

consumption profile. Additionally, customers who 

acquired self-production based on present pricing might 

protest since raising fixed charges might lower the 

financial benefits achieved through the investments made 

for their own energy production.  

Lastly, fixed charges might result in cross-subsidization 

between small and large customers. Customers with higher 

consumption pay lower volumetric fees than before, which 

would mean that other customers pay the remaining 

portion.  

ISSUES RELATED TO DEVELOPMENT OF 

DISTRIBUTION PRICING 

The first part of this section comprises of a description of 

the main pricing principles, which are often emphasized in 

discussion regarding the future of distribution pricing of 

small customers. After this, main practical challenges 

regarding the range of present billing practices for demand 

charges are presented. 

Commonly emphasized pricing principles 

The discussion regarding the development of distribution 

pricing often emphasizes two fundamental principles, 

cost-reflectivity and intelligibility or simplicity. First, the 

future distribution pricing should be cost-reflective, which 

means that the distribution tariffs should reflect the true 

costs of operation as accurately as possible. Second, the 

tariffs cannot be overly complex so that it is easy for the 
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customer to understand what the distribution fees consist 

of and to anticipate the magnitude of their future 

distribution fees. [4]-[5] 

The first principle that refers to cost-reflectivity can be 

pursued by investigating what the key cost drivers for the 

DSO are. In literature, typical cost units are demand, 

energy and customer. The costs of operation are typically 

allocated to different customer groups based on their 

contribution to peak demand of the system (i.e. different 

main voltage levels of the network), annual energy 

consumption and portion of customer related costs. 

Depending on tariff structure, the costs are then allocated 

to different tariff components to fulfill the annual target 

turnover. However, if the tariff structure does not include 

the key cost drivers in some way, it is debatable if the tariff 

can be said to be cost-reflective. Various alternative tariff 

structures have been investigated in the recent literature 

and often tariff options that include three components (i.e. 

fixed charge, volumetric charge and demand charge) have 

been perceived to reflect the costs of the DSO better 

compared to present tariffs [1]-[8]; [16]-[18].  

The second principle, intelligibility or simplicity, does not 

directly refer to the number of tariff components. The tariff 

may include as many components as necessary, but 

overall, the mechanisms of how each component 

contributes to the total distribution fee should be easy for 

the customer to understand.  

Practical challenges 

The development of distribution pricing often refers to 

future tariffs of small customers. Movement toward 

demand tariffs, or power-based distribution tariffs, can be 

done in various ways to note the demand of customers in 

the tariff structure. However, in some counties, where 

DSOs can form their own tariffs how they see fit, there 

might exist various different pricing schemes 

simultaneously. Additionally, each tariff scheme might 

have many variations of the same base tariff structure. For 

example in Finland, there are nearly 80 DSOs, each one 

with the possibility to form their tariffs independently.  

One issue in having a vast number of different billing 

practices for demand charges is that the comparison 

between different DSOs might be difficult on a national 

level. It might prove to be even more difficult if some of 

the DSOs were to employ completely different tariff 

structures from conventional demand tariffs.  

From regulation perspective, it can be challenging to 

oversee the state of distribution pricing if the tools needed 

to calculate distribution costs are not adequate. For 

example, the legislation regarding electricity market in 

Finland was changed in 2017 so that today, it includes a 

section, which states that the price increase of distribution 

fees is limited to 15% in a twelve-month period [19]. The 

regulator has to oversee that the changes made to the 

pricing do not exceed the said limit. When there are 

various tariff structures, each with their own features, the 

evaluation can be complex without proper tools to assess 

the changes. At the moment, the Finish regulator is using 

type consumer load profiles to assess the distribution 

pricing. These profiles are based on very small samples of 

type consumers, and are thus not general enough. In 

addition, these load profiles do not reliably model the peak 

demands needed in calculation of demand charges. The 

regulator is currently working on improving these 

shortcomings by updating the type consumer definitions 

and load models. However, accounting for every possible 

tariff structure and feature is not necessary if there would 

be a certain set of common solutions among the industry 

regarding future pricing practices. 

KEY FINDINGS, ANALYSIS AND POLICY 

RECOMMENDATIONS 

The first part of this section includes key findings of a 

review, which focuses on investigating the billing 

practices of Finnish DSOs. The second part of the section 

includes discussion regarding these findings and the third 

part comprises of policy implications.  

Key findings 

To demonstrate the issues regarding the diversity of 

demand tariffs, we present an example of different bases 

of demand charges applied today in Finland for larger 

customers (i.e., business or industrial customers). Fig. 1 

depicts the range of different options how the demand is 

billed from larger customers in Finland by different DSOs 

in January 2019. However, there are some smaller DSOs 

in Finland, who do not employ demand charges for their 

customers.  

Analysis 

It can be observed from Fig. 1 that there are 20 different 

options for billing demand from larger customers in 

Finland. As the situation might change annually as DSOs 

adjust their price lists, it is possible that the number of 

different options can be different from what is presented in 

Fig. 1. Additionally, on some occasions, it is not 

completely clear what the basis for billing demand exactly 

is, because the publicly available price list lacks a more 

detailed description. Acquiring detailed information 

regarding these cases would require contacting the 

customer service of the DSOs in question.  

When the DSOs start making changes in tariffs of small 

customers, it is likely that there is will to apply same 

billing bases for small customer tariffs that are applied for 

larger customers today in order to keep the whole price list 

uniform. As briefly mentioned in the introduction, today in 

Finland, three DSOs apply a demand component for a 
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portion of their small customers. In these cases, all three 

demand components have different bases for billing as 

follows.  

 Highest hourly demand of the customer during 

rolling 12-month period. [11] 

 Highest monthly peak hourly demand of the 

customer. [13] 

 Third highest monthly peak hourly demand of the 

customer. If the peak demand occurs during 

night-time, 80% of the demand is used for billing. 

[12] 

All three charge bases are based on the peak hourly power 

of individual customers during certain time periods. In the 

literature, studies have also underlined the possibility of 

using coincident demand of the customers during system 

peak demand as one option for billing [8]. However, the 

present change direction in Finland seems to be moving 

toward peak demands of individual customers.  

Policy implications 

Based on the above, the industry, i.e. DSOs, energy 

retailers, aggregators etc., should in the near future 

consider whether some degree of harmonization should be 

implemented regarding tariff reform or not. As there is no 

one-size-fits-all solution for distribution pricing, the 

industry would have to reach some kind of common 

understanding regarding future policy to mitigate overall 

confusion. If there are as many options for billing the 

demand as there are now for larger customers, it might 

hinder the intelligibility and public acceptance of novel 

pricing schemes in the future. It is important that also the 

viewpoints of other market actors, such as energy retailers, 

aggregators, service providers and developers, are 

included in the discussion. If there is a great number of 

different options, different market players have to set their 

products to comply with various pricing schemes of 

different DSOs and thus complicate their product design 

e.g. regarding demand response services.  

CONCLUSION 

This paper discusses the development of distribution 

network tariffs. The key focus in this work is on the tariffs 

of small customers (i.e. maximum fuse size 3x63A). In the 

industry, there is a clear interest toward applying demand 

charges (€/kW) also to smaller customer as through smart 

meter rollouts, detailed consumption data from individual 

customers is easily available for the DSOs. However, there 

are countries where the DSOs can form their own tariffs 

independently. A good example of these kind of countries 

is Finland, where there are nearly 80 DSOs. Based on a 

review presented in this paper, the Finnish DSOs apply 

various kind of billing practices to their larger customers. 

We recognized that there are approximately 20 different 

options for billing demand in January 2019. The key items 

in a successful tariff reform are that the novel tariff 

structure first enhances the cost-reflectivity of the pricing, 

and second, the new tariff should be intelligible so that the 

customers understand what their distribution fees consist 

of. If there is a great number of different bases for billing 

demand, the intelligibility of the pricing, as a whole, might 

be threatened. Additionally, the national regulator has to 

make sure that the pricing is reasonable. To do this, the 

regulator has to be able to assess distribution fees based on 

different distribution tariff structures. This task might 

prove more difficult with various novel tariff structures 

each with their own specific features. It is proposed that 

the industry should consider, in the near future, if there 

really is a justifiable need for as many different billing 

practices for small customers as there are now for larger 

customers regarding demand.  

 

 

Figure 1. Range of options for billing demand from larger 

customers (>3x63A) for DSOs in Finland in January 2019.  
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