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We use technology to drive 
the global green energy 
revolution – making it 
cheaper and faster for 
citizens and the planet.



3

Since 2016, we’ve been building the first fully 
integrated post-transition energy company

27
countries

8.8m
customers

10,000
employees

54m
accounts 

contracted to 
Kraken 

platform

$7bn
renewable 

assets under 
management
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Active in 27 countries across 5 continents 
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Within each of our countries, we’re going 
beyond pure retail

Solar PV & 
batteries

Heat Pumps Home EV 
charging

EV Leasing Public EV 
charging

Generation



Global 
electricity 
systems are 
changing fast



Renewables are getting 
cheaper and cheaper…



Clean energy is the cheapest in history

Way et al. 2022 



Solar PV costs 
driven by 
economies of 
scale - with 
each doubling 
of installed 
capacity the 
price of solar 
modules 
reduce by 20%



Similar story 
with LI-ON 
batteries -  
cost declines 
of 97% since 
1991 

$181/kWh
2018 



And these 
astonishing 
declines 
are 
continuing

LI-ON (Lithium 
Iron Phosphate) 
at $54/kWh July 
2024



Batteries and Solar are taking over



Clean energy made up more than 40% 
of global generation in 2024



Its growing everywhere, and not just in 
the Global North 



Electrification is also 
accelerating…



Low carbon technologies are growing 
fast 

BNEF, Octopus analysis 
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200 million new 
devices by 2030

Countries

Devices 

10 million today
Source: BNEF



And not just in the global North

EMDE 
electrification 
rates are set to 

overtake

EMDE: Emerging Markets and Developing Economies 



And we are probably underestimating just 
how fast things will change

Rocky Mountain Institute, analysis of IEA forecasts



Combined, these trends 
are creating new 
challenges…



Our electricity systems are becoming 
lighter



Inertia is falling as synchronous 
generation is displaced by cheaper 
renewables

183 = Average inertia on 
9th August 2019 



There is less time to fix problems

9 August 2019, blackout in England



Inverter based generation now dominates 
many electricity systems



Sometimes we have a surplus of clean 
electrons… 

Excess 
renewables 

are 
increasing 
negative 

pricing in EU 
markets 



Other times we have a shortage 

In the same 
systems, 

prices can 
spike under 

certain 
conditions 

(e.g. low 
wind + 

outages)



Energy Use

12:00 23:0000:00

Grid limit

Energy use is changing



Energy Use

12:00 23:0000:00

Grid limit

+ AC / heating
 



Energy Use

12:00 23:0000:00

Grid limit

+ AC / heating
 

+ EV



12:00 23:0000:00

Grid limit

 New Energy Use 

Left unmanaged, new load 
will also increase strains on 
the grid 



12:00 23:0000:00

 New Energy Use 

Solar



12:00 23:0000:00

 New Energy Use 

Solar
Wind



We have created systems complex 
system of systems

Currently, there is only a reactive approach to combating 
oscillations on the network and no real-time monitoring 
or control is in place. Instability risks related to new 
phenomena are not underpinned by normal 
practices/analysis and not covered by existing industry 
classifications, codes and standards, therefore the 
networks do not have enough understanding or the 
correct tools to react effectively to new instabilities and 
reduce their impact.



We have created systems where the 
interplay creates effects we can only 
respond to..



Very fast frequency 
products 

(sub-second)

We need new tools, technologies and 
approaches:

Demand 
Flexibility

 

Grid forming 
inverters

Synthetic inertia 

 

FAST STABLE FLEXIBLE



Flexibility 



Demand flexibility as an ornament? 



Flexibility is required on a 
second by second basis to 
balance complex electrical 
systems

In traditional (pre-transition) 
systems, the flexibility comes 
from gas-fired and coal-fired 
generation that vary output 
to meet demand: supply 
flexibility

 

Currently we have lots of flexibility

 



In post-transition electricity markets, 
flexibility needs to be embedded in 

demand



Flexibility can create value for the 
wholesale system in different ways 

1 - Climate Change Committee modelling, 2023
Note - Positive residual load = % of demand unmet by renewables + nuclear 

Residual 
load as 
% of 
system 
capacity

Hours of the year 

Free electricity?

Reduce peaks 

Smooth demand 

1

2

3

Modeled residual load curve in 20351 

(What is not covered by nuclear + renewables)



Flexibility can create also create value 
for the networks

Defer network investment

Reduce reverse flows

Manage transmission 
constraints

1

2

3



How do we get 
effective demand 
side flexibility 



Three flavours of activating intelligent demand

Tariff-led Campaigns

Time of use 
tariffs (Cosy, 
Flux, Agile)

Saving 
Sessions, 

Power Ups, 
Free 

Electricity 
Sessions

Automated

Intelligent 
Octopus



How| How flexible is a heat pump?

+80%

-36%

-21%

Tariff-led



Tariff-led



Tariff-led



Tariff-led
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Campaigns



Campaigns

Consumers 
increase 

consumption



Automated 
flexibility = 
dispatchable 
demand



AutomatedIntelligent Octopus - ultimate 
simplicity for users



4MW

Jan-22 Jul-22 Jan-23 Jul-23 Jan-24 Jul-24 Jan-25

1.8GW

Assets on Intelligent Octopus

Jul-25

Automated
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Snug Octopus for storage heaters Automated
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The first Vehicle-to-Grid tariff 
has launched

Providing ZERO cost charging 
for V2G EV Drivers

Automated



Consumers love it 

4MW

Jan-22 Jul-22 Jan-23 Jul-23 Jan-24 Jul-24 Jan-25

1.8GW

Assets on Intelligent Octopus

Jul-25



We manage devices on behalf of consumers and 
get them to consume when electricity is cheap

Forecast EV  
flexibility 



We manage devices on behalf of consumers and 
get them to consume when electricity is cheap

Forecast EV  
flexibility 

Price



We manage devices on behalf of consumers and 
get them to consume when electricity is cheap

Forecast EV  
flexibility 

Optimised 
charging

Price



Standard rate Smart charging rate

£0.26 
per kWh

£0.07 
per kWh

Intelligent Octopus



Six times cheaper to run than petrol vehicle
Save up to £1600 per year compared to a petrol vehicle



Dispatchable demand is 
transformative, and key to a lower cost 
electricity system



Flexibility reduces the cost of integrating 
renewables

(Source: LichtBlick AG)



Dispatchable demand reduces the cost 
network costs
Through deferral of investment….

Source: DSO performance reports 

2023/34 disclosed reinforcement deferral 
via flex procurement (£m) 

…and increasing asset utilisation

Source: GB DSO data portals, JRC DSO Observatory 2018 



Flexibility reduces system costs
Redispatch costs Capacity Markets



When V2G scales up - it will be 
transformative 

Modelled V2G Capacities 2035

Source: Lukas Franken, University of Edinburgh,  https://www.sciencedirect.com/science/article/pii/S0306261924019056



How does it all 
work?



Increasing network congestion

Dynamic price signal (co-optimisation of 
wholesale + network) 

Causer pays, 
low SO 

intervention

Network pays, 
high SO 

intervention

Nudge consumers and devices with price



Increasing network congestion

Dynamic price signal (co-optimisation of 
wholesale + network) 

Causer pays, 
low SO 

intervention

Network pays, 
high SO 

intervention

Pre-fault and post fault local flexibility markets
(Reservation and activation)

Make sure DSOs have the tools for faults

Permanent 
“security” 
products/ 

requirements



Increasing network congestion

Dynamic price signal (co-optimisation of 
wholesale + network) 

Causer pays, 
low SO 

intervention

Network pays, 
high SO 

intervention

Pre-fault and post fault local flexibility markets
(Reservation and activation)

And TSOs can use consumer flexibility..

Permanent 
“security” 
products/ 

requirements

Redispatch / Balancing

Ancillary services (FCR, aFRR, mFRR, RR)



Increasing network congestion

Dynamic price signal (co-optimisation of 
wholesale + network) 

Causer pays, 
low SO 

intervention

Network pays, 
high SO 

intervention

Pre-fault and post fault local flexibility markets
(Reservation and activation)

Peak shaving local  flex 
markets

As congestion increases, use peak shaving

Permanent 
“security” 
products/ 

requirements

Redispatch / Balancing

Coordination 
between TSO and 

DSO

Ancillary services (FCR, aFRR, mFRR, RR)



Some 
conclusions



We need post-transition electricity 
markets

 
● Power systems are changing rapidly in a way 

we are not expecting (RES+IBG, 
electrification), and are becoming more 
complex

● Electrification is providing a range of really 
useful resources

● We need to be actively building these 
markets if we are to keep the cost of the 
energy transition down



We need new tools, technologies and 
approaches that leverage these new assets

 
● Grid scale batteries providing cheap fast 

frequency response (new markets and 
products for sub-second response) 

● Markets for synthetic inertia (ensuring 
efficient deployment of grid forming 
inverters, repurposing existing assets)

● Flexibility embedded in demand => reduce 
costs, integrate renewables



Thank you
marcia.poletti@octoenergy.com



Examples of 
flexibility in 
markets



Flexibility Markets

Dynamic 
Containment

Dynamic 
Moderation

Dynamic 
Regulation

Self 
Consumption

Capacity 
Management

EPEX Day 
Ahead 

Half-Hourly

Nord Pool 
Day Ahead 

Hourly

EPEX Day 
Ahead Hourly

T-4 Auction

T-1 Auction

Explicit

NESO 
Ancillary 
Services

DSO Services Capacity 
Market

Sustain

Secure

Dynamic

Restore

Demand 
Flexibility 

Service
Local 

Constraint 
Market

Balancing 
Mechanism

Reserve

Reactive 
Power

Frequency 
Response

Implicit

Site 
Constraints

Wholesale 
Market

Day Ahead

Intraday

Imbalance

Slow Reserve

Quick 
Reserve

Balancing 
Reserve

Inertia

Intertrips

Black Start

Actively 
Participating

Markets Available to Demand Side Flexibility 

Excluded from 

Does not exist yet



Flexibility can bring down redispatch costs

Feed-in too 
low/deman
d too high

Feed-in too 
high/demand 
too low

Network 
operato
r

Reducing feed-in 
power

Increasing 
feed-in power

● 󰎲TransnetBW and Octopus is 
using consumer flexibility in 
Redispatch 

● 󰏅 NESO in GB uses consumer 
flexibility in the Balancing 
Mechanism

● Requires asset control, forecast 
schedules and precise control



Redispatch 3.0 uses consumer flexibility 

Time

Power 
MW

- 2
Nominated 

baseline

Minimum 
charging

Maximum 
charging 

(maximum 
import MIL)

Step one: Octopus provides operating information to TransnetBW 

- 20



Time

Power 
MW

Step Two: TransnetBW sends through an activation, and Octopus 
responds with a revised forecast, taking into account the activation

Activation

New baseline 
plus activation- 2

- 20

Redispatch 3.0 uses consumer flexibility 

Nominated 
baseline



Time

Power 
MW

Step Three: Octopus sends instructions to the EV fleet, and the fleet responds

New baseline 
plus activation
EV telemetry 

data

- 2

- 20

Redispatch 3.0 uses consumer flexibility 



Flexibility can create value for networks 
at low voltage level 

Source: 2018  "Distribution System Operators observatory 
2018", JRC

Low voltage 
networks are 

dimensioned to 
meet maximum 

loading, as a 
result in Europe 
utilisation at LV 

level is between 2 
- 21%



Flexibility allows LV network investment 
to be deferred 

Flexibility can defer the need 
for investment by shifting 
demand out of peaks, or 
discharging batteries and 
V2G at congested times

 



Licence obligations - “must use flexibility when 
economically advantageous”
Where upgrade cost is bigger than deferral cost, use flex

UKPN example: annual 
flexibility cost of £30,000 
postponed a £2 million 
network reinforcement project 
for four years. 



Clear transparency on flexibility

https://dso.ukpowernetworks.co.uk/flexibility/tender-hub



If useful/required



88

We have created systems where the interplay 
creates effects we can only respond to..



89



Renewables + flexible electrification = 
cheap, clean energy for all



Valuing Flexibility: UKPN
Worked example: £112,400 savings (doesn’t include optionality)

Cost/Benefit Category
Deferral Option (£) 
(Illustrative)

Upgrade Option (£) 
(Illustrative) Notes/Assumptions

Year 0 Capex £0 -£1,800,000
Assumes upgrade is 
immediate if chosen.

PV of Flexibility Costs 
(Years 1-3)

-£84,600(approx. £30k * 
2.83 PVIFA @3.5%, 3yrs) £0

Illustrative flexibility 
costs discounted.

PV of Reinforcement 
Capex (End of Year 3 for 
Deferral Option)

-£1,623,000 (approx. 
£1.8m discounted for 3 
yrs) £0

Reinforcement occurs 
after 3-year deferral.

PV of Net O&M (Years 
1-45 for Upgrade; Years 
4-45 for Deferral)

-£175,000 (approx. for Yrs 
4-45)

-£195,000 (approx. for 
Yrs 1-45)

Net O&M of £8k/yr 
discounted.

Illustrative Total NPV 
(Simplified) ~ -£1,882,600 ~ -£1,995,000

Based on these 
illustrative figures and 
simplifications, deferral 
shows a marginal NPV 
benefit.



In response to falling inertia, NESO in the 
UK is taking action

 ● Stability Market: developing  competitive market for 
stability services, including inertia

● New and Modified Assets: exploring use new assets or 
existing infrastructure that has been modified to create 
inertia by drawing energy from the grid

● Technology for Accurate Inertia Measurement: working 
with Reactive Technologies to deploy a system that uses 
pulses of power for real-time monitoring of inertia levels 

● Inertia Forecasting: developing improved inertia 
forecasting capabilities to better predict and manage inertia 
levels. 


