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Setting the scene (1)

• A significant transformation of energy systems is ongoing
➢ Technological developments

➢ Public policies (decarbonisation)

➢ Changes in consumer preferences & needs

• Fit for 55, energy crisis and REPowerEU accelerated the rate of change
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Setting the scene (2)

• Expectations about what energy grids must deliver are changing too
➢ Decentralisation

➢ Electrification

➢ Phase-out of natural gas

➢ Energy system integration

• Current regulatory practice is questioned: is a more output-based regulation part of the 
necessary change?

• Not a new concept, but knowledge and experience of it are still limited

• Purpose of today:
➢ Introduce the concept

➢ Highlight the role it could play within the regulatory toolkit 

➢ Illustrate some national experiences
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What is output-based regulation?(1)

• An incentive scheme focused 
on outputs, also known as 
‘performance-based 
regulation’

• Regulator sets a target for a 
KPI and a reward/penalty 
mechanism for the regulated 
firm

• Firm can choose how to 
achieve the target

• Normally, supplements other 
regulatory tools
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Source: Rious and 

Rossetto (2018), p. 
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What is output-based regulation?(2)

• The output can be basically anything for which a KPI can be defined
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Source: Ofgem (2010), 

p. 33



Why are we interested in output-based 
regulation? (1)

• Initial interest due to a dissatisfaction with some 
side effects of input-based incentive regulation 
(RPI-X)

• Need to set explicit targets on quality of service to 
counterbalance an incentive to inefficiently cut 
costs

• Positive results obtained in the years after 
liberalisation (e.g., GB and Italy)
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Why are we interested in output-based 
regulation? (2)

• More recently, attention to value creation has expanded 
➢ Network costs increasing

➢ Need to innovate

➢ Need to have a whole-system approach & capture externalities 

➢ Need to develop new tasks and business models

• Output-based regulation can incentivise activities requiring cost 
increases and upfront expenses and capturing external benefits

• A flexible tool allowing the regulated firm to find its way to meet 
competitive challenges and changing demands of customers

• Complement to price/revenue cap
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Why are we interested in output-based 
regulation? (3)
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Source: Brunekreeft et al. (2020), p. 26 



Why are we interested in output-based 
regulation? (4)
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When does it make sense to apply output-based 
regulation? (1)

• No panacea for energy network regulation

• Network firms as a set of different tasks with their specific characteristics (which depends 
also on the features of the energy system within which they are performed)
➢ System operation

➢ Grid maintenance

➢ Customer relationship management

➢ Grid expansion

➢ Integration of RES

➢ Internal market completion 

• Resource-bounded regulators (limited staff, skills, administrative power, etc.)

• Choice of the most suitable regulatory tool depends on an alignment between a task’s 
characteristics and the regulator’s resources
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New(er) tasks



When does it make sense to apply output-based 
regulation? (2)
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Source: Rious and 

Rossetto (2018), p. 47, 

available at: 

https://cadmus.eui.eu/h

andle/1814/53285

https://cadmus.eui.eu/handle/1814/53285
https://cadmus.eui.eu/handle/1814/53285


When does it make sense to apply output-based 
regulation? (3)

• The need to ensure a ‘regulatory alignment’ suggests that output-based regulation should 
be used when
➢ The task is controllable and predictable

➢ The output of the task is observable

➢ The regulator is sufficiently sophisticated and well-endowed

• The regulator must
➢ Identify the relevant output and the associated performance target

➢ Define the appropriate financial incentive to reach it

• Various challenges exist
➢ Set robust KPIs (to avoid ‘mark the marker’ behaviours) and monitoring processes

➢ Avoid under/over-incentive

• Benefit for society from improvement vs value left to the firm after deducting efficient effort
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Is output-based regulation a good approach for 
innovation? (1)

• Revival in RD&D needed in the energy sector to deal with the ongoing 
transformation

• Energy networks with no such a brilliant track-record after liberalisation

• Several tools adopted by regulators to promote innovation 
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• Is output-based 

regulation the way 

forward?



Is output-based regulation a good approach for 
innovation? (2)

• Promotion of innovation as an uncertain activity
➢ Controllable to some extent

➢ Predictable to a limited extent

➢ Partially observable (how can we measure innovation?)

• Output-based regulation does not seem to be the first best…

• However, innovation is many things
➢ Basic research & piloting vs introduction of innovation & mass deployment

• Cost pass-through and competitive innovation funding to foster 
less mature innovations

• Extra-remuneration and output-based regulation to foster more 
mature (i.e., less risky) innovations 
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What do the British experience tell us? (1)

• With RIIO 1, outputs at the core of a 8 year-long regulatory period

• Participation of consumers & stakeholders in the definition of outputs and targets

• Network companies invited to consult consumers and propose alternative outputs

• Financial incentives for outputs not prescribed by law or benefiting from reputational 
incentives
➢ Reliability

➢ Customer satisfaction

➢ Environmental impact of SF6

• Rewards/penalties could increase/decrease allowed rate of return by 100 b.p. (≈15%)
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What do the British experience tell us? (2)

• RIIO 1 revealed how difficult is to manage a complex regulatory tool
➢ Interdependencies and interactions make assessment of net effects difficult

➢ Not easy to provide efficient incentives

➢ Dealing with information asymmetry can be very expensive

➢ Targeted incentives can reduce overall efficiency and become obsolete

➢ Loss of transparency
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• Adoption of RIIO 2 highlights a few 

changes:
➢Regulatory period reduced to 5 years

➢Adjustment of various remuneration 

mechanisms

➢Output categories consolidated to three



Concluding remarks

• Current transformation of the energy sector calls for a more output-based network 
regulation

• Output-based regulation shifts the focus from asset sweating to value creation and is 
compatible with the massive anticipated investments in energy networks

• Not a black check for energy networks (incentive to control costs once the output is set)

• However, it requires sophisticated regulators and is best suited only for the regulation of 
some tasks

• Robust KPIs and monitoring process must be established

• Risk of ‘outputs’ sprawling’ and excessive complexity

• Not a new concept but experience (beyond quality of service) is mostly recent

• More research is needed, comparing national experiences to discover best practices
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Thank you for your attention!

Contacts

E-mail: nicolo.rossetto@eui.eu

Twitter: https://twitter.com/nicolorossettoP

LinkedIn: https://www.linkedin.com/in/nicol%C3%B2-rossetto-fsr-energy/
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