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ABSTRACT 

Energy efficiency has been a topic of discussion for a long 

time, and now it seems to have effects on energy 

consumption. Energy efficiency actions will influence on 

customersô electricity usage. This can also be seen in the 

amount of transmitted electrical energy and power through 

distribution network. Total effects of energy efficiency on 

transmitted electrical energy and power are not known. 

Changes in transmitted energy through network will also 

have effects on distribution system operatorôs (DSO) 

business. This paper presents methodology for estimating 

effects of energy efficiency on electricity distribution. It is 

concluded that energy efficiency will have effects on 

transmitted electrical energy and power. Regionally those 

effects may differ. Finally, changes will happen also in 

electricity distribution business.  

INTRODUCTION  

Electricity distribution business is in a transition at the 
moment. Traditional electricity distribution will change to 
smart grids in the future. Smart grids will include e.g. micro 
generation, electric vehicles, energy storages and energy 
efficiency. International and national energy efficiency laws 
and decrees have had a great effect on energy efficiency. 
For instance, EUôs energy efficiency directive orders to 
decrease electricity consumption by 20 % by 2020. [1] Also 
many parties, such as states, companies and private people, 
are already involved in energy efficiency. This proves that 
energy efficiency is an ongoing trend and it will also 
continue into the future. People have had a tendency to 
reduce electricity consumption, because they at least try to 
save in electricity fees. Great results and experiences have 
been achieved, e.g. from the energy efficiency pilot studies. 
In one pilot case in Finland, electricity consumption 
decreased from 45-49 MWh to 16,5-18 MWh in electric 
heating detached houses when ground source heat pumps 
had been installed. [2] In some scientific papers, [3] and [4], 
energy efficiency effects have already been analysed.  
 
The biggest energy efficiency actions in buildings will 
probably be in lighting, heating and improvements in 
insulation. Lighting and insulation methods will decrease 
electricity consumption. In heating systems, heat pumps can 
increase electricity consumption in non-electric heating 
buildings and decrease electricity consumption in electric 
heating buildings. In spite of this, energy efficiency actions 
always decrease the amount of primary energy. 
 

DSOsô customer groups can vary a lot. Typical customer 
groups in Finland are residential customers, service sector, 
industry and agriculture. These groups can be divided into 
more specific groups, such as residential customers to 
detached houses, row houses, block of flats and summer 
cottages. Residential customers have a considerable role in 
electricity distribution in Finland. In some DSOs residential 
customers can consume over half of all transmitted energy. 
The number of residential customers is the biggest and they 
have the most potential to perform energy efficiency actions 
in the near future, both economically and technically. In this 
study all customer groups have been taken into account, but 
residential customers are in a major role.   
 
Chapter 2 presents methodology and Chapter 3 reviews 
results of the case study. The results are discussed in the 4

th
 

chapter and the final chapter presents conclusions of the 
paper. 

METHODOLOGY  

Energy efficiency effects are related to electrical energy and 

power. For example, air source heat pumps in residential 

customerôs electric heating buildings decrease energy 

consumption, but it can increase power during the peak 

times. This is the reason, why energy and power 

consumption has to be researched separately. Energy 

calculations are not location dependent, but power 

calculations are. Basically, if power consumption increases, 

it means that costs increase too. This is because 

dimensioning of the network mainly depends on the power. 

In turn, changes in energy consumption have effects on 

DSOsô incomes with the present tariff structure.  

 

The main criteria for energy efficiency calculations are:  

¶ Insulation: on average buildingsô heating demand 

will be 95 % by 2020 and 80% by 2050 compared 

to the present situation. 

¶ Heating: the amount of heat pumps is based on an 

estimate of one million heat pumps in Finland by 

2020. By 2050 it is assumed that the amount of 

heat pumps will increase from the level of 2020 

and Seasonal Performance Factors (SPF) will be 

better on average. 

¶ Lighting: assumptions are based on prohibition of 

incandescent lamps in EU 2012 and halogens are 

withdrawn from the markets. Individual lamp 

energy consumption will clearly decrease by 2020. 

By 2050 electricity consumption is even less. 

These are initial and basic data and scenarios for the study. 




