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Setting at scene - Distribution grid outlook
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By 2030, we expect to see an additional 510 GW
of renewables to be traded across European
networks –70% of which will be connected at
distribution level.

According to our landmark study, Connecting the 
Dots, it would cost between 375-425 billion 
euros to update our distribution grid system 
accordingly. 



Prospects for smart meters – decarbonising the grid and the 
power sector through digitalisation
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Smart meters are one of the main pillars to 
decarbonise the distribution grid, as they enable:

The integration of RES and energy storage

Bidirectional communication between DSOs/power 
utilities and market participants

Effective network management at low-voltage levels

The development of new services (e.g. flexibility, 
DRS..)

The shift from infrastructure-driven energy supply 
towards a more service-driven
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The 2009 Electricity Directive called for Member States to conduct a cost-benefit 
analysis. Subject to a positive outcome, Member States were required to define 
implementation timetables for at least 80% of consumers to be equipped with 
smart meters by 2020. 1

The 2019 Electricity Directive updated and strengthened the provisions to assist 
the active participation of customers in the electricity market.

Article 20 and Annex II establish minimum functional and technical requirements for smart metering 
systems

Article 19 summons Member States with negative cost-benefit analysis to ensure recurrent assessments 
(every four years, or more frequently) in response to significant changes in the underlying assumptions, 
technological and market developments.

Article 21 entitles customers to request the installation of smart metering systems in countries with 
negative cost-benefit analyses (with any associated costs to be borne by the final customer).

Article 11 entitles customers with smart meters to request dynamic electricity price contracts with at 
least one supplier (with more than 200 thousand final customers)

European regulatory framework for smart meters

1 Electricity Directive (2009/72/EC): Annex I
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Outcome of CBAs for smart metering

6 market drivers in favour of smart 
meter’s deployment cited in CBAs 

1. Enabling dynamic tariffs for 
households and SMEs 

2. Digitalisation of the distribution grid 
and optimisation of the network 
operations 

3. Digitalisation of the retail market to 
foster innovation and new services by 
private actors 

4. Integrating decentralised energy 
resources with flexible access, such as 
load shedding or infeed curtailment 

5. Supporting actions tackling fuel 
poverty 

6. Supporting energy efficiency
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Smart meter rollout in Europe

Today, around 120 million smart meters 
have been installed in the EU-27, 
representing 48% of all metering points

Overall the EU-wide smart meter rollout 
keeps a steady progress forward, but 
within very different operational 
environments and speeds in each 
Member State.



Challenges
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Lack of harmonised national regulations and incentives, leading to 
significant country-to-country differences

Different ownership and legal unbundling models/requirements for DSOs 
across the EU

Absence of significant customer demand/awareness* (*in certain 
regions/Member States)

Rapid rollout plans hindered by the financial constraints of DSOs

Interoperability standards/network communications (i.e. network codes)

Development of new services (e.g. for energy communities, electric vehicle 
charging stations..)

Data management (e.g. real-time communications, privacy, infrastructure..)
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Challenges



Using a weighted average cost of €153.3 per 
smart meter and assuming the installation 
of 266 million smart meters, the European 
Commission identified €41 BN to achieve a 
smart meter penetration rate of 92% in the 
EU-27 by 2030.1

1 DG ENER & Tractebel Impact (2020): Benchmarking smart metering deployment in 
the EU-28
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Key drivers for distribution grid investments in 2021-2030

Investment needs for smart meters

Source: Eurelectric, E.DSO, Monitor Deloitte (2021): Connecting the dots



Annex

15/06/2021 10



15/06/2021 11



The cornerstones of smart grids
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Integration of RES 
and energy storage

Consumer's 
empowerment

Advanced metering 
infrastructure

Effic ient energy 
management

Smart 
Grid

Services enabled by smart grids
Flexibility services

Infrastructure provision for electric 
vehicles

Energy efficiency and services

Data handling

These factors lead to:
Optimising asset utilisation

Improving reliability and efficiency

Reducing GHG emissions

Increasing energy security and quality of 
supply

Two-way power and data flow between 
utilities and consumers

…



Distribution grids in Europe 
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Ownership and 
shareholding structures 
vary from one DSO to 

another 

Distribution Grid in Europe  :  

10 million km of power lines

Supply around 2800 TWh of 
electricity/year 

2 556 DSOs in EU-27 

connecting more than 

300 million
customers 

192 DSOs have been 

unbundled from their 

vertically integrated 

undertakings. 
60% of the network is composed
by LV lines, 37% by MV lines and
3% by HV lines
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