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Texas’s black-swan blackout
Texas experienced widespread power outages as a result of extreme 
winter weather throughout the region.

ERCOT (the transmission grid operator) deployed a variety of resources to reduce the stress 
on the grid, allow resources to come back on line and reduce the rotating outages, including 
demand response. 

One-in-a-century event but it has 
demonstrated the fragility of the grid!



Smart 
appliances

Flexibility enablers in the energy sector
Considering the challenges, flexibility has to be
harnessed in all sectors of the energy system:
from power generation to stronger
transmission and distribution systems,
storage (both electrical and thermal) and more
flexible demand (demand-side management
and sector coupling).

“Avoided investments at distribution level thanks to 
the procurement of distributed flexibility can be of the 
order of up to €5 billion per year up to 2030”
Kadri Simson, European Commissioner (Nov. 2020)

Power to 
heat

Power to 
gas

Power to 
mobility

By 2050, the global inventory of flexible assets in the residential, commercial and industrial 
sectors needs to be 10 times higher than it is today. Less than 2% of the global potential for 
demand-side flexibility is currently being utilized (Source IEA).

(residential/ 
commercial)



2030 vision: rising to the challenge
Dynamic market structure

• Fair market access to demand-side
flexibility for active customers and
aggregators.

• Reshaping of TSO-DSO roles and
increasing cooperation between
TSOs and DSOs.

• Price signals reflecting the true
value of demand side flexibility (ex.
electricity market that provides
price signals that reward
electrolysers for the services they
provide to the energy system).

• System integration.

Digital solutions

Emerging digital
innovation will provide
tools that can improve
current or even enable
completely new
solutions..

• Blockchain

• Artificial
Intelligence

• Machine Learning

Renewable hydrogen is expected to gradually become cost-competitive with other forms of 
hydrogen production. Electrolyser costs to decline from €900/kW to €450/kW or less in the 
period after 2030, and €180/kW after 2040. (Based on cost assessments of IEA, IRENA and 
BNEF). 

Technological 
innovation

Cheaper technology:
reduction in cost of 
«low-carbon» 
technologies. 

• storage batteries 
expected to become 
cheaper via synergies 
with growing battery 
demand for EVs...

• renewable and low-
carbon hydrogen will 
become cost 
competitive 
compared to fossil 
based hydrogen; 



Hydrogen has 7 roles in decarbonizing major 
sectors of the economy

2030 vision: rising to the challenge

“hydrogen could be the most competitive low-carbon solution in more than 20 applications by 
2030” (hydrogen council insight feb 17th 2021)

Renewable hydrogen (produced using mainly wind
and solar energy) will start playing a role in
balancing a renewables-based electricity system:
we will be transforming electricity into hydrogen
when renewable electricity is abundant and cheap
and providing long-term and large-scale storage,
and flexibility

Large-scale deployment of clean hydrogen:
hydrogen can replace fossil fuels in some energy-
intensive industrial processes, such as in the steel
or chemical sectors, lowering greenhouse gas
emissions and further strengthening global
competitiveness for those industries.



www.epqformula.it



A huge potential

The current operational demand-side flexibility of 40 GW could grow to 200 GW in 2040, while current
potential of 4000 TWh (457 GW average), expressed as the sum of flexible loads at each hour of the
year, is expected to grow to 9000 TWh (>1000 GW average) by 2040.

Household decisions to add PV, behind-the-meter 

batteries or purchase an EV will grow exponentially. 

This uptake is driven by cheaper technology and 

“imitation effects”.

increasing penetration 
of EVs and the 

electrification of 
heat in buildings

DR potential 2018-2040 
(IEA)

Different sources of demand-side flexibility 
(IRENA)

The potential for gaining demand-side 

flexibility from hydrogen production 

could be larger in industry.


