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Explicit Demand Response 
for small end-users 
and independent aggregators 
Status, context, enablers and barriers in Sweden

A report by Saviuc, I., Zabala, C., Pusk‡s-Tompos, A., Rollert, K. and Bertoldi, P. 



Sweden aims to become a net-zero carbon 
economy by 2045

Most of Sweden's electricity is generated by 
hydro and nuclear power 

Electrification of industry and transportation + 
urbanization of large cities �Æhigher electricity 
demand

Transmission and distribution infrastructure 
has not been modernized �Æcapacity 
bottlenecks and power shortages

Background



�‡1 TSO : AffŠrsverket Svenska kraftnŠt. 

�‡170 DSOs 

�‡130 electricity suppliers

�‡30 Balance Responsible Parties

�‡5-10 aggregators that can provide DSF

�‡4 bidding zones

Players and context



�‡Prosumers are primarily concerned with optimization 
and avoidance of electricity charges

�‡For homes and small businesses, 75% of Sweden's 
network charges are fixed components that depend on 
the size of the connection, discouraging most small and 
medium-sized prosumers from using flexibility to avoid 
network tariffs

�‡Prosumers with on-site generation can inject electricity 
into the grid and be rewarded for it 

�‡ But NO feed-in tariff �Æprosumers consume as much power as 
possible and supply only the remaining power to the grid

Players and context



�‡Aggregators are recognized in Sweden, but no 
regulatory framework for independent aggregators

�‡2 types of aggregators: 

�‡ Normally, an operator needs a contract with the BRP associated 
�Z�L�W�K���W�K�H���H�Q�G���X�V�H�U�¶�V���H�[�L�V�W�L�Q�J���H�O�H�F�W�U�L�F�L�W�\���F�R�P�S�D�Q�\����OR arrange the 
delivery of electricity by itself, alongside the aggregation. There 
can only be one BRP in each connection.

�‡ Alternatively, uncorrected aggregators that act independently of 
the existing BRPs but take no financial responsibility for the 
imbalances they create �Ætolerated due to short and few 
activations which lead to low amount of activated energy �Ænot 
scalable

�‡As part of NordREG, in 2020, Sweden has contributed 
to developing the Nordic Regulatory Framework for 
Independent Aggregation

Players and context



TSO offers aggregated residential end-users access to 
the FCR market

One example of aggregation from residential end-users to 
DSO

No regulatory barrier against non-traditional resources to 
enter the TSO-market, but the prequalification process 
(set up by the TSO) is more suited for hydro resources.

Demand response in the 
ancillary services market



Barriers

�‡ High initial investment cost for the technical system could be acting as a 
barrier for the smallest end-users, as the low revenue streams

�‡ lack of harmonized baselines values and measurement-related issues 
that affect the validation

�‡ Inability to pool consumers across bidding zones

Enablers

�‡ Large share of EVs

�‡ Mass roll-out of smart meters, completed

�‡ Increasing share of intermittent RES in the grid �Æneed for more flexibility 

Enablers and Barriers for DR 
and Independent Aggregators
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Demand responsefrom householdsin the Swedish 
markets

Remainingchallengesand Ei:srole forward

Jennie Nyberg



The consumers' perspective

! Welfare gains from realizing the potential for implicit DR 
based on spot price, network tariffs and explicit through 
aggregated services.

! Close the gap between what is legally and technically 
possible and what the households are ready to do. 

! Efforts from most suppliers and DSOs to provide services 
that can encourage, inform and enable demand response 
are considered to be limited or non-existent.

! IA can make it easier for households to offer their flexibility 
to the markets without changing their main supplier.



The consumersrelation to the markets

-Supplycontract
- Network tariff
- Invoices
- Digital services
- Technicalproducts
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Demand for services, but 
supply is limited

! Households demand better digital services to gain knowledge about 
and control over their electricity use.

! Few offer this kinds of services.

! The steering services do not take network tariffs or network load 
into account.

! The information services often lack information that customers 
need to make informed decisions.

! Knowledge of how desirable behaviors can be encouraged is rarely 
applied.



Thankyou!
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Involvement from Swedish industry, examples
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ÔEnd-to -endÕ solution for flexibility owners
Vattenfall together with Sympower

Forecasting

Monitoring

Optimisation

Dispatching

Metering Reporting

BiddingAggregation

ActivationAvailability
Flexible
Assets

Flexibility 
markets
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On the 26th of April Demand Side Flexibility helped 
prevent a major grid failure in the Nordics

ÒWe had a sharp dip in voltage that affected production facilities 
which in turn led to a drop in frequency. But here our disruption 
reserve went into operation (as well as our connections with 
foreign countries). After ten minutes, the frequency returned 
back to normal levels.Ó

Pontus de MarŽ

Senior Vice President Power System Operations at Svenska 
kraftnŠt

! Disturbance date: 26/04/2023 06:40 am CET
! Frequency dropped to 49.3 Hz
! Sympower responded with 100% of the 

available portfolio between Sweden and 
Finland

! Sympower and Vattenfall made a significant 
contribution with Demand Side Flexibility
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The regulatory landscape is evolving and it creates 
some uncertainty for flexibility service providers

FCR-D Up bidding limit

! Svk and Nordic TSOs want to introduce the 
FCR-D quota but timeline and volumes are 
still unclear

! Any bidding limit will create a barrier for DR 
reserve providers and industry involvement

NEW FCR requirements

! More stringent requirements that will limit 
participation from industrial assets

! Impact on the operation of the whole Nordic 
portfolio

! Increased process complexity

TSO being inventive

! Changing requirements on mFRRin order to 
get more assets online

! <(.1$%&#$"=&-4">(.;&#%+/0,1&>")0"?)$1+&
?%(.; 6@&1+&14$&'"%=$1&"./&4$)#%$/0,$&
,+.-0'$% #%(,$-A<())&(1?$&%$.$8$/&B+%&
8(.1$%CDEFGDHI

EIÕs decision on BSP/BRP rules

! BSP terms and conditions are unclearly 
constructed and increases risks for the BRP and 
retailer

! The conditions risks reduce the competition on 
the electricity market among BRPs and retailers

! System changes demands time
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Thank you for 
your interest in 
Sympower and 

Vattenfall

Want to know more? 
Contact us!

Anders Tonhammar Lššf
Business Development Director Nordics
Sympower Sweden AB
anders.tonhammar.loof@sympower.net
+4670 914 38 18

Filippa Kjaerboe
Head of Power Management
Vattenfall AB
filippa.kjaerboe@vattenfall.com
+4673 778 57 08
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