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Foreword

For the Enel Group, holding the 2019-20 presidency of the 
Global Sustainable Electricity Partnership (GSEP) has been  
a true pleasure and an exciting challenge. Following the  
true open engagement spirit of GSEP, we identified as topic 
of the year “Building the electrification alliance: bridging 
along and across value chains. How sustainable partnerships 
can drive electrification”. We firmly believe that sustainable 
partnerships can structurally accelerate clean and affordable  
electrification worldwide.

For the challenging part, as we are all well aware, during  
our presidency we experienced some of the devastating  
effects that today’s global phenomena can have. The 
Covid-19 outbreak brought heavy losses in terms of lives, 
welfare and economy worldwide. In a less meaningfully way, 
it also impacted our own program within GSEP, but it  
equally reminded us how strong global partnerships can 
make their members more resilient to disruptions. There  
is no question that we are just starting to grasp the impacts 
that the pandemic will have on our present and future  
environments. However, the current crisis has opened  
a global introspection on the value of partnerships in time  
of hardship and on how to best continue living on our planet 
while being more aware of the delicacy of our ecosystems. 
Now is the right time to re-evaluate processes, efforts  
and commitments to seek a sustainable future supported  
by ever cleaner electricity. 

The present report shows the efforts of GSEP in exploring 
and identifying how sustainable electrification partnerships  
are already in many cases a game changer, helping  
improve the way we use energy every day in crucial sectors  
such as transport, buildings and industry. The report draws 
on first-hand insights from some of the most relevant 
partnerships GSEP members are building along power value 
chains around the world. Furthermore, we also sought 
the experience of other actors from other sectors driving 
sustainable electrification partnerships along and across 
value chains. In doing so we discovered that - when the right 
enablers are in place - the potential of such partnerships  
in providing a wide range of multiple benefits to societies 
and the environment is enormous.

In drawing our program to a close, we would like to thank all 
of GSEP’s members for their valuable, diverse and stimulating 
contributions to the debate. We warmly welcome GSEP’s  
AEP chairmanship and look forward to their very engaging  
2020-21 program. Last but not least, we would like to extend 
our acknowledgements to the numerous stakeholders  
that in a genuine spirit of partnership have supported our 
activities, for instance during GSEP’s Electrification Dialogues 
with institutions, industry players and representatives from 
society. In the wake of what Covid-19 leaves behind and 
ahead of us, the topic we have chosen could not be more 
appropriate this year: it will remind our industry that building 
an electrification alliance globally means to trust each  
other and that there is space for collaboration beyond  
competition for the growth of our sector, particularly if we 
want to unleash in full its innovation potential. 

That is why we invite you to turn the page and discover the 
journey we have travelled.

Francesco Venturini 
Chief Executive Officer 
- Enel X
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Executive summary

As the world is engaged in a revolutionary energy transition, partnerships 
and alliances fostering electrification are emerging across sectors and 
continents. Building these partnerships around electrification, within every 
step of key lengthy value chains such as those of transport, buildings and 
industry, is a worthy way to lead a sustainable energy transition and provide 
clean energy to all. Gathering the experiences of utilities around the  
globe in this area has highlighted rich and diverse collaborations between 
actors of the value chain to support low-carbon electrification. 

These electrification partnerships can enable technology solutions, 
innovative approaches and open policies to unlock new business cases. 
Finding the right enablers and putting them into regulations across the 
globe is a necessary step towards synergic electrification partnerships and 
solid electrification alliances. There is a need to promote the emergence 
of industrial ecosystems platforms able to generate positive network 
externalities. Such systems will allow all actors involved to move from 
competition to collaboration scenarios, boosting value creation for end 
customers through interoperable services and resource pooling. A closer 
look to what is happening in the real world provides us a glimpse into  
the future that awaits us.

This report presents how partnerships are performing in favor of 
electrification, as a lever to provide multiple benefits to the energy systems 
we human beings use every day in our daily activities. The report covers 
seventeen cases of successful electrification partnerships in transport, 
buildings and industry, involving dozens of partners in the upstream, 
midstream and downstream stages of the value chains for those sectors. 
Gathering the experience of GSEP members in this area has led to an 
unexpectedly rich picture in terms of variety, creativity in reach of the 
partnerships activated by utilities around the globe. Furthermore, outside of 
GSEP members’ sphere of action, we have identified numerous partnerships 
with sustainable electrification at their core, showing that the world  
is moving towards this direction. Indeed, electrification partnerships are 
spanning across sectors in support of corporate sustainable policies, driven 
by early-movers. In other cases, new technology solutions, innovative 
approaches and open policies are able to unlock new business cases that 
emerge where previously there were none.

New partnership opportunities to electrify transport and new business 
models are emerging in the upstream, midstream and downstream stages 
of the supply chains. In the transport sector, most of the mobility cases 
presented focus on how to engage partners to provide digital and flexible 
charging services to clients, as well as on deploying charging infrastructure. 
There is a large participation of important automotive players, which  
shows how much both sectors have substantial common synergies and how 
utilities and automakers are converging in their strategies for e-mobility. 
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The deployment of electric mobility alliances calls for key enablers including:

• Introducing public policies addressing the change of paradigm in transport;

• Expanding R&D and demonstrations to accelerate technology development 
and commercial deployment;

• Implementing clear development plans for the charging infrastructure  
to provide certainty over its regulation and accessibility;

• Establishing clear development plans for a high connectivity ICT 
infrastructure which will support the advance operation of EVs and the 
emergence of new business models;

• Fostering flexible regulatory frameworks that allow for actions being played 
across sectorial boundaries;

• Deploying ecosystems for the generation of positive network externalities 
in order to move from competition to collaboration among all actors 
involved, boosting value creation for end customers through interoperable 
services and making being part of it highly advantageous. Policy making 
should strengthen the financial sustainability of public charging 
infrastructure, in urban and extra-urban areas, through funding,  
low-interest financial loans and OpEX aids.

The building sector is well aware of the energy transition and the constant 
need to evolve to meet customers demand while matching sustainability 
expectations. In the building sector, significant opportunities for collaboration 
arise thanks to digitalization, building automation and building management 
systems. Electrification technologies are easy to integrate into digital services 
and monitoring systems, improving comfort and consequently increasing the 
added value of buildings to their users. Utilities and energy services companies 
can effectively collaborate with engineering and construction firms to provide 
a better offering of energy products in construction of new buildings and 
renovation of the existing ones. On-site renewables and energy performance 
contracts unlock opportunities for shared benefits to building owners, 
construction firms and energy suppliers.
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Enablers in driving building electrification relate to facilitating  
efficient renovation of buildings and unlocking existing technologies,  
by implementing:

• Well targeted renovation objectives for the building stock to increase 
renovation rates of buildings in a cost effective way;

• Solid building codes requiring electrification technologies and energy 
management systems to be present in new and renovated buildings;

• Simplification of administrative procedures for building renovation;

• Mandatory energy efficiency audits and inspection schemes, linked  
to energy performance certificates and building renovation passports;

• Promotion of interoperability among assets (e.g. buildings electric 
loads, stationary storage, EVs), in order to pool resources and unlock the 
flexibility potential to support grid management;

• Tax reductions and deductions for building renovation;

• Funding schemes and innovative financing models for repaying the  
upfront investment;

• Training and enhancing skills of artisan and building sector companies  
in order to lower cost and increase quality of work.

Industry is evolving not only in the way it consumes energy, but also  
in how industry actors are increasingly being an active part of the energy 
supply and demand chain. Outstanding partnerships to promote efficient 
electrification in industry are linked to three prevalent technologies:  
IT services (big data, cloud, AI), demand response and hydrogen. Among 
these, hydrogen is probably the biggest innovation challenge to full and  
deep electrification of industry, especially in those cases where high heat  
is needed or significant supply of zero-emission RES energy are remote. 

Alliances in the industrial sector need to pursue their deployment by: 

• Partnering of start-ups with large industrial players in order to rapidly 
upscale the implementation of the new technologies; 

• Joining forces across sector boundaries in strategically buying goods  
and services; 

• Industry providing ancillary services to players outside their own sectors, 
especially in the industry to energy space. 

Electrification is gaining momentum as an essential way to achieve the 
energy transition and provide the environmental, social and economic 
benefits to actors of different industries. It can be developed rapidly if the 
right set of enablers and tools are put in place, but also if stakeholders along 
the value chain work together to further advance low-carbon electrification. 
Emerging partnerships between utilities and other industrial players are 
heading in the right direction. Acceleration has become the new challenge.
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There is a whole wide world out there thinking of electrification as a way of providing clean, 
sustainable energy to all. As utilities we are at the forefront of electrification value chains, serving 
as the heart of the electricity system, being able to generate and distribute electricity in the  
volumes and levels of capillarity demanded by our customers and modern societies. From  
this privileged position we tend to think of ourselves as the main driving agents of electrification  
demand, catalyzing demand and boosting the supply of sustainable, affordable and reliable  
electricity. This is true in most cases, but not always one hundred percent accurate. Everyday 
new electrification opportunities arise in every sector and within every step of key lengthy  
value chains such as those of transport, buildings and industry. Our challenge is to nurture them 
and continue to foster a sustainable energy transition towards a climate-friendly world.

However, sometimes we are just not fully aware or not aware at all of where the changes  
are happening and how fast electrification can be developed if the right set of tools are put  
in place. This is why we have chosen building the electrification alliance and partnerships  
in electrification as the topic of the year for GSEP’s annual theme report you have in your hands. 
For us, building alliances and partnerships around electrification is a worthy mean to consolidate 
our position in a world fully embarked in a revolutionary energy transition never seen before. 

Finding the right enablers and putting them into regulations across the globe is a necessary  
step towards synergic electrification partnerships and solid electrification alliances.  
Our 2018 “New Electricity Frontiers” report already provided an overview of the conditions that 
must be met to achieve electrification. To put it in few words, low-carbon electrification  
for GSEP is an essential part of the journey to a safe and prosperous future. The 2018 report  
highlights six fundamental imperatives about the future of electricity:

1.    While electricity fostered and contributed to development in the 20th century, it will be the 
energy of the 21st century.

2.    Electrification needs to accelerate, rapidly doubling its pace compared to recent trends.

3.    The momentum for efficient electrification is building, thanks to competitive technologies  
that are ready for mass deployment now.

4.    Innovation and technology improvements will expand the current portfolio of uses running 
today on efficient electricity.

5.    Electric utilities are proactively moving forward and evolving.

6.    Moving toward effective public policies regarding electrification requires a wide range of key 
enablers, including setting clear and efficient sector-specific electrification goals, establishing 
a level playing field for all energy carriers, updating energy efficiency codes, setting  
up regulation and support for the development of infrastructure and expanding R&D and  
demonstrations to accelerate technology development.

How Sustainable Partnerships  
Can Drive Electrification

Overview
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Indeed, electrification partnerships are spanning across sectors in support of corporate  
sustainable policies, sometimes driven by early movers out of the utilities’ sphere of action.  
In other cases, new technology solutions, innovative approaches and open policies are  
able to unlock new business cases that emerge where previously there were none. 

This report presents how partnerships are performing in favor of electrification, as  
a lever to provide multiple benefits to the energy systems we human beings use every day for  
our daily activities. Gathering the experience of GSEP members in this area has led to an  
unexpectedly rich picture in terms of variety, creativity in reach of the partnerships activated  
by utilities around the globe.

As said before, the world is moving fast towards electrification, and in this introductory  
chapter we would like to give you a snapshot of some of the key electrification enablers  
and of the most stimulating partnerships that value chain players are building with  
electrification at its core. For the reader’s convenience, we have divided such work in three  
major streams – transportation, buildings and industry – notwithstanding this already  
implies a simplification of a complex world with diversified organizations and multi-product  
value chains. With this in mind, do not think about these streams as separated and siloed.  
They can be approached in a holistic way by creating cross synergies among them.  
An outstanding example are cities. Thanks to digitalization, they can positively contribute to  
habits transformation through smart solutions oriented to efficiency and sustainability.
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Towards Clean Electrified Transport

Findings of the New Electricity Frontiers report
Low-carbon electricity will become the world’s leading energy source by 2050, according to 
most projections in a climate constrained world, with a share in final energy demand to double. 
Specifically in transport, electricity and other carbon-free energies (e.g. biofuels, hydrogen) 
must rise from today’s share of 4% to more than 40% in 2050, with virtually all light-duty  
vehicles being electrified.

Some of the key findings of GSEP’s New Electricity Frontiers report for transport include:

• Massive electrification is running ahead, advisable and achievable, thanks to the sheer  
cost reductions experienced. The key driver in this trend is the drop in battery costs, from 
$1,000/kWh in 2010 to less than $200/kWh today. Further falls of two-to-three-fold are 
anticipated in the coming decade. Among GSEP countries, between 50% and 70% of oil used 
for transportation fuels light duty vehicles (passenger and freight) can be easily and rapidly 
electrified in the coming decades. Appropriate development initiatives for electric trucks and 
more R&D for electrically-generated clean hydrogen could also bring cost-effective solutions 
for electric heavy and long-distance road freight in the medium term. 

• Rapid EV deployment will drive optimization of the grid. Smart charging will ensure the reliability  
of the power grid and keep infrastructure costs in check by smoothing out capacity demand. 
Furthermore, “vehicle to grid/vehicle to home” (V2G/V2H) services will mobilize the storage 
capacity of hundreds of millions of EVs. This new resource will enable grid operators to integrate  
more variable renewable energies by balancing supply and demand.

• Governments have a key role to play by ensuring (1) clear, shared, ambitious long-term objectives  
for electrifying transportation; (2) short-term support and common standards for electric 
mobility technologies and charging infrastructure; (3) affordable electricity, thanks to a level 
playing field among energies, the phase-out of fossil fuel subsidies and the inclusion of  
externalities (especially CO2) in energy prices.
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The electrification of transport 
in cities will radically reduce 
local pollution and facilitate a 
digital revolution that will deliver 
a huge range of new services 
to citizens. Clean, efficient 
electricity is the lifeblood of  
the modern city.

• Digitalization will revolutionize road transportation and will provide quick wins, particularly  
in cities, as ubiquitous connectivity and automation technologies fundamentally transform how 
people and goods are moved. Shared mobility and autonomous vehicles are drivers for electric 
mobility. The electrification of transport in cities will radically reduce local pollution and facilitate  
a digital revolution that will deliver a huge range of new services to citizens. Clean, efficient 
electricity is the lifeblood of the modern city. Local administrations are restricting conventional  
cars’ access to city centers. Several cities and countries are phasing out diesel cars and will  
ban all Internal Combustion Vehicles: Paris will ban all gasoline and diesel-powered cars by 
2030; Copenhagen had plans to ban diesel cars already since 2019; and London has proposed 
banning all non-electric vehicles from its center from April 2019. Norway will ban all fossil-fueled  
cars by 2025, while France, Spain and UK plan to do the same by 2040 or earlier.

• The electrification of transport is already a game-changer for the energy transition in today’s 
economies. That is the case of China. With more than 200 million electric two-wheel vehicles 
and more than 300,000 electric buses by end of 2017, China is by far the global leader in  
the electrification of other transportation modes. According to a State Grid study, the share  
of electricity in the transport sector of China could reach 10% in 2025, 15% in 2030 and  
25% in 2040, compared to 5% in 2015. China’s electric vehicle holdings in 2030 are projected 
to be high as 50 million.
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GSEP members’ partnerships fostering transport 
electrification

GSEP members have contributed to this report with seven compelling and 
fascinating examples of electrification of transportation, involving  
more than 30 partners all along the value chains of transport systems and  
identifying which are the key enablers to keep successful partnerships going. 
GSEP members are fairly active in engaging partners promoting clean mobility systems, mostly 
regarding road transport. Most of the mobility cases focus on how to engage partners to provide 
digital and flexible charging services to clients. Several cases focus as well on deploying charging 
infrastructure. Direct collaboration in the manufacturing process is less common, but very 
unique. There is a big presence of large automotive players, which shows how much both sectors  
have substantial common synergies and how utilities and automakers are converging in their 
strategies for e-mobility.

Member Case Study Main partner/s Value chain stages 
involved

Short description

Enel E-mobility Ionity   infrastructure  
development

 service provider

Ionity is an e-mobility joint venture born in 
2017, involving major car manufacturers BMW, 
Daimler, Ford, Volkswagen and newcomer 
Hyunday. Thanks to the partnership with 
Ionity, Enel will be able to install ultra-fast 
charging stations in Italy compatible with 
most present-day and future EVs. The 
partnership will enable interoperability at 
EU level, with Enel X final customers able to 
charge their e-vehicles on ultra-fast charging 
stations throughout the EU.

Hydro-Québec Transportation 
electrification

Dana-TM4   OEM supply  
for EVs

Dana is an OEM Manufacturer that supplies 
the automobile industry, partially owned by 
Hydro-Québec. TM4 supplies electric motors, 
inverters and controllers for city buses. In 
November 2019, Hydro-Québec invested 
$85 Mn to ensure TM4’s growth and offer 
an integrated electric powertrain solution 
targeting light, commercial, material handling, 
construction and agriculture vehicles.

State Grid Co.  
of China

Smart V2G 
(vehicle-to-grid) 
Platform

Chinese &  
European  
automotive  
companies  
(inc. BYD, BAIC 
and GAC) and 
retail companies

 automotive

  infrastructure 
development

  retail & grid 
services

SGCC works with a dozen of Chinese and 
European car manufacturers to offer “New 
Retail” online-offline service with near  
360 products of 26 brands. SGCC set up a 
joint venture with partners to build charging 
points at more than 840 business sites, with 
a V2G platform being applied in 126 entities. 
SGCC’s V2G platform has served over  
170,000 person-times and a total safe mileage 
of 1.9 million km, reducing 360 tons of CO2.

Kansai Electric 
Power

Virtual power 
plants

Renault-Nissan,  
Sumitomo Electric,  
Panasonic,  
Sharp,  
Eliiy Power

  automotive, 
OEM suppliers 
and engineering

 service provider

Within the Virtual Power plants project, 
Kansai is collaborating with Nissan to monitor 
State of Charge of EVs. The project targets 
to remote control up to 10,000 batteries. 
Sumitomo and Kansai co-developed the “EV 
Switch” which is attached to EVs and enables 
the EV operator to start and stop charging 
remotely. EV owners do not need to connect 
their automobile with a charging outlet by 
themselves even in the workplace or at  
home since the charging can be carried  
out automatically.

Table 1. Summary of the electrification of transport case studies and partnerships by GSEP Members.
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Legend

 upstream activities    midstream activities    downstream activities.  
Of the seven cases presented for transportation electrification, four cases involve upstream activities, four midstream activities  
and six downstream.

Member Case Study Main partner/s Value chain stages 
involved

Short description

AEP Managed EV  
residential charging 
in response to grid 
operator signals

ev.energy  service provider AEP collaborated with ev.energy, a UK  
start-up, and Innogy (E.ON) to test a software 
tool actively managing residential charging 
after receiving a grid operator signal while a 
customer saves energy and money without 
being inconvenienced. In Q4 2019, ev.energy  
partnered with AEP to conduct an EV 
smart-charging pilot with 6 AEP and innogy 
employees, who drove a range of vehicles, 
from the Tesla Model X to the Hyundai Kona. 
ev.energy’s machine learning algorithm was 
able to adapt to customer behaviors to  
shift 92% of EV loads to off-peak periods 
while completing charging for the EV owners. 
Ev.energy is now providing commercial  
services in the U.K.

EDF Electric Mobility Renault,  
Toyota,  
Nissan,  
Valeo,  
PSA Group, 
Europcar,  
Enel X,  
Marcel,  
Zenpark,  
Nuvve,  
Ubitricity

 automotive

  infrastructure 
development

  retail, grid & 
service provider

EDF has been forming partnerships all along 
the EV value chain, including carmakers and 
equipment suppliers, transportation services 
retailers, utilities and start-ups. EDF and 
Renault are developing shared offerings,  
and experimenting with electric transport 
solutions in big cities (such as in Paris) and 
remote regions (for example in the Reunion 
Island). EDF and Toyota have been teaming  
up on R&D since 2007. EDF and Valeo are 
together monitoring battery technologies. 
UK’s subsidiary EDF Energy and Nissan 
International have formed a partnership in 
the UK to develop shared offerings. With 
PSA, EDF is collaborating to develop new 
vehicles, charging infrastructure and R&D in 
batteries and autonomous vehicles. In the 
retail area, EDF is teaming with car renting 
(e.g. Europcar), taxi companies (Marcel) and 
park owners (Zenpark, leading operator of 
shared car parks in Europe). With Enel X, EDF 
is partnering to promote interoperability. 
With start-ups EDF is exploring new business 
models, such as with NUVVE to collects  
surplus electricity from EV charging and sells 
it back to the grid and with the German  
start-up Ubitricity to develop innovative  
solution to use streetlights as charging stations.

RusHydro Stimulating  
E-mobility - 
Electric charging 
infrastructure

Enel X,  
ReWatt,  
ABB

  infrastructure  
development

  retail, grid & 
service provider

RusHydro is promoting Pilot projects for  
EVs fast-charging stations in the Far Eastern  
Federal District. The first 10 fast-charging 
stations network have been completed in 
September 2019. Within the framework of 
cooperation with manufacturers of charging 
stations – Enel X, Kosos, Rewatt, ABB –, 
RusHydro plans to put into pilot operation 
10 new charging stations in 2020. RusHydro 
cooperates with a local leading gas station 
network, and is in discussion with SIBUR 
(major gas processing company).
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Views of selected transport value chain actors

New partnership opportunities to electrify transport and new business  
models are emerging in the upstream, midstream and downstream stages  
of the supply chains. 
From top to bottom of the transport value chain, we have been able to identify a significant 
number of partnerships fostering electrification. Automotive manufacturers and li-ion battery 
suppliers are moving together to innovate in order to produce better suited batteries for electric 
vehicles. Large retail distributors are collaborating with charging infrastructure suppliers to install 
new charging stations every day. Retailers and logistic operators are transforming their agreements  
to favor e-mobility practices. In this section, we are presenting some of the most relevant cases. 

Upstream activities 

The automotive and equipment goods industries are now moving in faster 
foward into e-mobility thanks to solid partnerships favoring electrification  
of their products portfolios, including among major players such as  
VW, Toyota, BYD, Panasonic, CATL, LG Chem, ABB and Schneider Electric. 
For years, the sales of electric vehicles did not take off due to two basic reasons: first, lack  
of available vehicle models with attractive specs, and second, the ‘chicken and egg’ problem, 
meaning insufficient charging infrastructure to justify more car sales and vice versa. However,  
in recent years we have seen manufacturers overcoming such difficulties and placing e-Mobility 
partnerships at the core of their business strategies. In Europe, main car manufacturers (including  
BMW, Volkswagen, Daimler and Ford) have joined forces creating the Ionity joint venture to  
reduce range anxiety by installing a widespread network of high-power chargers across Europe. 
Kia and Hyundai recently joined them too. Ionity has established as well partnerships with  
equipment goods manufacturers, including ABB and Schneider Electric, to provide power supply 
and charging equipment. Securing a reliable source of first-class batteries is also subject of 
strategic partnerships between automobile manufacturers and battery vendors. Examples are 
countless, and they do not focus only on market adoption strategies, but as well on innovation 
and technology development. That is the case of second world’s largest automaker Toyota,  
which has signed a new partnership with large electronics producer Panasonic to work on a new 
generation of prismatic batteries, in a joint-venture that will employ more than 5,000 people. 
Other remarkable partnerships on batteries include Toyota and Chinese vast manufacturers  
BYD and CATL, Panasonic and Tesla, Volkswagen and Northvolt - joining forces to build a new  
€900 Mn battery plant in Norway - and LG Chem and Geely Auto of China.
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Midstream activities 

Many retailers are partnering with charging service providers to deploy 
charging infrastructures as an added-value service for their customers and 
workers, being world’s largest private employer Walmart and VW’s Electrify 
America is a good example. 
By mid-2019, more than 120 ultra-fast electric vehicle charging stations became operational  
and open to the public at Walmart stores in 34 U.S. states. Building upon the original commitment 
set forth in April 2018, the companies are planning to expand the relationship in the coming  
years with additional Electrify America charging stations located at Walmart stores across  
the country, of which 180 additional chargers already confirmed. Electrify America’s continued  
collaboration with Walmart is expected to make the retailer one of the largest retail hosts  
of electric vehicle charging stations across the United States and reinforces Walmart’s broader 
mission to spark collective action – alongside key partners – to drive environmental sustainability 
and provide customers access to sustainable options. Electrify America has partnership  
agreements with more than 100 major retailers in the U.S. and plans to invest $2 billion in Zero 
Emission Vehicle (ZEV) infrastructure in the U.S. over a ten-year investment cycle. 

Downstream activities 

More and more often leading retail companies around the world are adopting 
electrification partnerships in their last-mile deliveries - that is the case of 
IKEA - as a tangible example of their sustainability policies. 
To deliver in the last-mile, large retailers usually rely on local partnerships, as it is a common  
practice that this type of logistics is outsourced to local distributors. Therefore, large retail 
companies with clear sustainability principles play a very relevant role in electrifying the last-mile 
deliveries through a push-pull effect. This is the case for example of the world’s largest furniture 
retailer Ikea, through its biggest franchisee Ingka Group, which is targeting to become climate 
positive by 2030. To achieve such a demanding goal Ikea knows that they will need to cut  
CO2 emissions in all stages of their value chain – including home deliveries. Ikea is now aiming for  
zero emissions home deliveries in all 30 Ikea retail countries by 2025. Given that Ikea doesn’t  
own its own delivery fleet – it relies on around 10,000 vehicles operated by delivery partners that 
include DHL, UPS and the Swedish and Danish postal service PostNord -, Ikea is adapting its  
partnership strategy to reward electrification. Since January 2019, every Ikea delivery in Shanghai 
is made with an electric vehicle, thanks to a local partnership with Beiye New Brother Logistics 
Co - a warehousing and distribution company - and DST - a Shenzen-based leasing company 
managing 16,000 vehicles. The same operating model is now being exported to New York,  
Los Angeles, Paris and Amsterdam. In France, Ikea is partnering with automobile manufacturer 
Renault self-service car rental service. Nearly 300 private and commercial vehicles will be made 
available to the general public at the stores. In Germany, Ikea is further adding HPC chargers  
at their locations and has begun testing cooperation with Hertz and SAIC in Frankfurt and two 
other German locations. 
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Large distributor and logistics operators – such as DHL, UPS and FedEx -  
are adopting electrification in their operations. 
Not all the electrification logistics is sustainability-driven, as medium-duty urban delivery vans  
are excellent candidates for efficient electrification, and logistic operators fear their fossil-fueled  
distribution networks being disrupted by air quality restrictions in cities. Delivery-industry  
heavyweights DHL, UPS and FedEx have been buying electric delivery vans for some time and a 
re implementing pilots with lighter vehicles. FedEx ordered 1,000 electric vans from California  
EV startup Chanje in November 2018. UPS ordered 950 N-GEN vans from Workhorse in June 2018. 
DHL has set a target of operating 70 percent of first- and last-mile delivery services with  
clean transport modes by 2025 as part of its longer-term corporate commitment to reduce its 
logistics-related emissions to zero by 2050. The American German courier recently announced 
plans to roll out 63 NGEN-1000 electric delivery vans made by US manufacturer Workhorse.  
DHL is as well present in the manufacturing of electric delivery vans. Through its subsidiary  
company StreetScooter GmbH, DHL is partnering with major insurance group Allianz and  
automotive giant Ford in offering third-party liability and comprehensive insurance for vehicles 
from StreetScooter. The insurance is provided under the Ford Autoversicherung brand and  
available at selected Ford dealers throughout Germany that sell StreetScooter vehicles.

Thanks to the increasing digitalization and the associated new business  
models, new partnerships emerge based on the sharing mobility  
and the subscription economy, involving well-known automakers such  
as Renault and VW. 
Vehicle subscription is not a new model but it is being transformed due to digitalization.  
Younger ‘digital-native’ generations are moving from product to product-as-a-service behaviors. 
Successful car sharing models associated with e-mobility are emerging in cities around the  
world, supported by local partnerships with authorities and public entities. Automakers are 
following the trend. Renault is partnering with car-sharing technology provider Vulog to platform 
over 2,500 Renault ZOEs with car-sharing capabilities to be marketed in Northern Europe,  
South America and the United Arab Emirates. Volkswagen Group and the City of Hamburg are  
extending their strategic mobility partnership to 1,000 EV car-sharing fleet, thanks to  
the WeShare platform. Already present in Berlin, the WeShare service will be arriving as well to 
Prague, Paris, Madrid, Budapest, Munich and Milan in 2020 following analogue partnerships.
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Stock taking and open challenges for  
the electrification of transport

Suppliers and car manufacturers have a common shared responsibility in 
the reduction of upfront costs of e-mobility, with the help of other relevant 
actors such as research and development centers. 
Out of the total cost of ownership of an electric car, according to Bloomberg New Energy Finance,  
approximately half of the cost corresponds to the upfront price for the new vehicle, being the 
other components the cost of fuel, insurance, maintenance and repair, taxes and interests. The 
battery pack typically represents up to half of the vehicle price. Therefore, the battery pack 
represents up to 25% of the total cost of ownership of EVs, and the largest cost together with the 
fuel supply during the useful life of the car1. Battery suppliers and car manufacturers are constantly  
challenging each other to develop more efficient batteries, built with less expensive and more 
abundant raw materials that are able to reduce the risk of commodity markets and shortages. 
Less risk in supply chains mean lower electric vehicle price, and we have seen how the main  
car manufacturers are securing battery technology developments and sufficient battery supply 
volumes with battery vendors for the coming years. Partnerships with third party suppliers for 
other relevant components such as electric drivetrain and electronics are relevant as well.  
Development and research centers are another key actor in the equation to reduce EVs upfront 
costs. Safer and more efficient cars may as well reduce costs of insurance and refueling.

Suppliers of charging equipment, digital service providers and utilities are 
often teaming to face up the challenge on charging infrastructure and retail. 
Utilities and manufacturers may join forces to exploit synergies through their 
commercial channels. 
In the case of utilities, although some companies may be interested in participating in the  
development of battery packs and manufacturing of EVs, their natural role is linked to retail and 
distribution activities, closer to the development of charging infrastructure and to final clients.  
A rapid expansion of the charging network is a key challenge for the deployment of e-mobility, 
and charging stations suppliers, digital services providers and utilities are teaming up frequently to 
face up the challenge. Utilities are joining car manufacturers as well to offer combined products 
through their retailing channels.

Utilities with successful business models in charging infrastructure have 
found out how to partner with other agents to reach larger volumes of  
potential clients and mainstream electric vehicles.
There is not just one single successful model for deploying charging infrastructure, but many  
of the successful models we have seen out there have in common extensive use of partnerships 
to cover the gaps among different players. In the past, research on charging infrastructure  
led to multiple charging standards. Value chain players have been forced to find compromises 
on their designs and reach common agreements on the technology features, in order to match 
manufacturers’ expectations to clients’ needs. On the retail side, as the penetration of electric 
vehicles is still minor with respect to conventional ones, utilities with successful business modes 
in charging infrastructure have allied with relevant economic agents in the regions they operate. 

1  Figures may vary depending on geography, mileage, useful life, type of vehicle and other factors.

BRIDGING ALONG AND ACROSS VALUE CHAINS 19



Public charging stations need large transit volumes at key hot spots in cities, roads, public  
buildings and malls. Utilities’ offering of private charging services need to become mainstream 
thanks to the association with other mainstream products, such as cars, insurances, bank  
products, transport services providers and digital services providers in the sharing economy  
we are fully embarked. Electric mobility is now more tempting to consumers than ever before,  
and successful utilities in the field are taking advantage of this fact through new commercial  
partnerships at 360 degrees and careful segmentation for markets.

The deployment of electric mobility alliances calls for key enablers  
that may include:
• Public policies addressing the change of paradigm in transport, including setting clear  

and efficient clean transport goals in the short, medium and long-term, leading by example  
through green procurement practices for public transport systems and e-mobility for  
the public administration, creating favorable frameworks – for example by setting emission  
standards, or creating clean fuel and clean vehicles credit schemes -, supporting  
the development of infrastructure and expanding R&D and demonstrations to accelerate  
technology development.

• Expanding R&D and demonstrations to accelerate technology development. Technology  
improvement, in particular for batteries and digital services improving the client experience  
are badly needed. Innovation platforms aimed at bringing together different stakeholders  
can play a very important role.

• Clear development plans for the charging infrastructure to provide certainty over its regulation  
and accessibility. In doing so a careful balance needs to be found in terms of the roles of  
the private and public sector. Sufficient moving space needs to be ensured for the markets to 
be able to creatively innovate also through alliances. Public investment, however, plays a key 
role in ensuring momentum especially in the initial stages.

• Clear development plans for a high connectivity ICT infrastructure which will support the 
advance operation of EVs and the emergence of new business models inspired to the shared 
economy. The same connectivity will also allow different players to dynamically interact and 
create alliances.

• Flexible regulatory frameworks that allow for actions being played across sectorial boundaries.  
There are clear synergies between the ICT, the EV and the Energy supply chains. However, often 
rigid regulatory frameworks play an inhibiting role.

• Ecosystems development for the generation of positive network externalities in order to  
move from competition to collaboration scenarios among all actors involved, boosting value 
creation for end customers through interoperable services and making being part of it highly  
advantageous. A fine example of this is the Electric Circuit, Canada’s first public charging 
network for electric vehicles, in which stations are installed in the parking lots of the Circuit’s 
numerous public and private partners across Québec and in Eastern Ontario. 
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Findings of the New Electricity Frontiers report

Global urbanization trends are driving electricity growth, and energy  
efficiency and digitalization are encouraging in cities the uptake of  
electricity as the energy vector of choice. 
Today, 54% of the world’s population lives in urban areas, compared to 30% in 1950. In 2050,  
with 2.5 billion additional people living in cities, two out of every three people on the planet will 
live in urban areas. Electricity demand per capita in urban populations is 2.5 times higher  
than in rural ones, although final energy demand is only 1.3 times higher. As a result, electricity’s 
share in global final energy consumed in buildings (for lightings, appliances and thermal uses) 
needs to more than double from 30% today to 75% in 2050.

Some of the main outcomes of GSEP’s New Electricity Frontiers report for buildings are  
the following:

• There is a huge potential to electrify buildings. Around 80% of buildings’ energy consumption 
is used in thermal uses (and half of that is used for space heating). Today, 70% of buildings’ 
heating consumption is produced by fossil fuels, yet modern and cost-competitive electricity 
technologies already exist for every thermal use. Many of these technologies are far more  
efficient than those they replace: for example, electric heat pumps use four times less energy 
than oil or gas boilers. Moreover, they can be used for both heating and also air conditioning, 
which is very likely to grow rapidly given the very low current equipment rates and the reality of 
global warming. To help achieve the world’s climate goals, electricity for buildings’ thermal uses 
should rise from 14% today to over 50% in 2050. 

Switching to an Electrified  
Building Stock
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• Energy efficiency makes electricity in buildings more attractive. Gains in efficiency ensure  
cost reductions in the services provided by electrical appliances, which in turn encourage  
the development of newer electrical services. People will see reductions in their energy bill as 
they renew their assets, so they can turn to new devices and new services.

• Digitalization in buildings will improve comfort, with new services and the automation of 
heating and cooling management, resulting in an expansion of electrical devices. Digitalization 
will enable better management of energy through real-time measurements and adjustments, 
which will enable substantial efficiency gains. The IEA estimates 4,650 TWh of energy can  
potentially be saved through such active controls by 2040. Digitalization will also facilitate  
demand response to reduce peak loads, and by monitoring real-time performance of buildings 
it will allow consumers and building managers to identify where and when maintenance is  
needed and where energy savings can be achieved.

• Demand response and distributed renewables in buildings can help balance energy supply and 
demand and reduce costs for the system and for end-consumers. For utility providers,  
beyond helping to secure a competitive advantage by offering better control to customers, 
encouraging the use of smart thermostats, electric boilers and heat pumps could also enable 
them to draw on customers’ demand flexibility instead of adding power generation and  
network capacity.

• We need to act quickly since renovation cycles in buildings are long. Technical building  
systems have renovation cycles of around 20-30 years (against 10-15 years in transportation 
or industry). Ambitious renovation programs are therefore needed in order to avoid lock-in 
effects resulting from short-term choices for decarbonization (such as gas systems).  
Policy can help stimulate the uptake of smart appliances and equipment. At a system level,  
regulators need to allow the implementation of favorable market conditions for demand  
response and standardized and secure protocols. States and communities have a wide range  
of existing tools (such as tax incentives) they can use to accelerate the transition. As long  
as it is cost-effective, renovation can be a rich creator of local jobs in the long run.
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Member Case Study Main partner/s Value chain stages 
involved

Short description

Enel Storage RSE,  
Aton,  
Intesa San Paolo

  equipment 
manufacturing

  infrastructure 
development

   retail & ser-
vices provider

Enel X launched a new experimental partner-
ship with RSE allowing for the first time in Italy 
residential energy storage systems to offer 
balancing services to the electricity grid.  
The project targets the participation of more 
than 100 photovoltaic systems with storage 
and will be completed by the end of 2020.  
Enel has also partnered Aton, an Italian  
manufacturer for smart storage solutions, and  
Intesa San Paolo, the first Italian banking Group.

Hydro-Québec Smart energy  
management

Hilo and  
StelPro

  equipment 
manufacturing

  retail & service 
provider 

Stelpro is a Québec company that produces 
home automation devices (eg. thermostats).  
Through the partnership with Stelpro,  
Hydro-Quèbec subsidiary Hilo will launch  
its smart home and home automation offer 
in 2020.

EuroSibEnergo Buildings and  
Perovskite solar 
cells

DAS Energy   equipment 
manufacturing

The perovskite solar cells technology 
under research is aiming at development of 
semi-transparent flexible photovoltaic panels. 
Laboratory prototypes reveal efficiency up  
to 25%. The search for new ways of manufac- 
turing and encapsulation require cooperation 
with world-leading producers of solar panels. 
EuroSibEnergo is in conversations with DAS 
Energy (Austria), one of the leading manufac-
turers of solar panels in Europe.

EDF Heat Pumps Atlantic,  
Daikin,  
Mitsubishi Electric,  
Muller,  
FNAM

  equipment 
manufacturing

 retail

EDF is notably working to bring to the market 
a better heat pumps offer by segment by 
joining forces with heat pump manufacturers  
(e.g. Atlantic, Mitsubishi, Daikin, Muller) 
to drive innovation, engineering firms, 
architects, developers and Fédération des 
Professionnels de l’immobilier (real estate 
professionals federation).

Legend

 upstream activities    midstream activities    downstream activities.  
Of the four cases presented for buildings electrification, four cases involve upstream activities, one midstream activities  
and three downstream.

GSEP members’ partnerships fostering buildings 
electrification

GSEP members contributed to this report with four examples of excellence 
on how electrification in buildings can effectively progress, involving  
more than 10 partners all along the value chains of energy supply and use  
in buildings and identifying which are the key enablers to keep successful 
partnerships going. 
GSEP members have set noteworthy partnerships to promote clean systems in buildings,  
encouraging the adoption of more efficient technologies, integration of digitalized solutions  
and demand response capabilities in them. Cases concentrate in the manufacturing of  
new solutions and appliances (heat pumps, building-integrated photovoltaics, home automation, 
home battery storage) and the associated services to customers.

Table 2. Summary of the electrification of buildings case studies and partnerships by GSEP Members.
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Views of selected building value chain actors

The building sector is well aware of the energy transition and the constant 
need to evolve to meet customers demand while matching sustainability 
expectations. 
We have identified several partnerships of excellence fostering electrification in diverse parts  
of the value chains related to buildings. Appliances manufacturers are increasingly ever more 
switching to electrified solutions. Smart cities and smart communities are unlocking new  
electrification partnerships. Real estate, engineering and construction firms are well aware of  
the potential of electrification to meet the expectations from both clients and policy makers  
to make buildings more sustainable.

Upstream activities

Appliances manufacturers and energy services companies are the perfect 
tandem to electrify energy uses in buildings making use of digitalization 
technologies and enable built-in flexibility.
To give an example, Glen Dimplex Heating & Ventilation - the world’s largest manufacturer  
of electrical heating appliances – and OVO – the UK’s largest independent energy technology  
company - launched a strategic partnership in 2019 to drive decarbonization of heating  
in the UK. The partnership involves the integration of Kaluza, OVO Group’s intelligent energy  
platform, with Dimplex Quantum high heat retention smart electric thermal storage heaters to 
unlock in-built flexibility and shift consumption. In the UK, Dimplex is the market leader in  
electric storage heat with a 90% market share. Kaluza is able to connect and control millions  
of smart devices in the home and optimize their energy use to help create a flexible,  
zero-carbon grid and lower household energy bills.

Midstream activities

Partnerships are unlocking smart cities and smart energy communities  
bottom-up. 
Consumers are increasingly associating in networks to make a better and more efficient  
use of clean energy. A partnership approach is often the catalyzer to many projects by unlocking 
smart capabilities and building on distributed energy sources. The Grow Smarter initiative is  
seeking to integrate and demonstrate 12 ‘smart city solutions’ across Europe, involving dozens  
of partners and 125 000 m2 of renovated buildings. In the Stegerwaldsiedlung district of Cologne, 
700 apartments are participating in the Grow Smarter Initiative and being refurbished to  
reduce emissions and increase the autonomous supply of electricity and heat. Thanks to the 
partnership with software-as-a-service company GreenCom Networks, decentralized energy 
assets were integrated in a common smart platform. The service is capable of optimizing  
energy flows, thus maximizing independence from external energy supply. The resulting flexibility 
is being utilized to stabilize the grid and to react upon wholesale market price.
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Downstream activities

Real estate, engineering and construction firms working in the buildings  
sector are understanding the value added by electrification partnerships  
to make their projects sustainable. 
Real estate firms are increasingly worried about the sustainability of the assets they manage,  
trying to optimize their portfolios based on sustainability labelling criteria in order to have  
a better access to green funding, minimize their energy bills and lower regulatory exposure.  
These days, an ever increasing number of companies are covering their space needs considering 
the degree of electrification of the buildings they buy or lease as one of the top criteria  
on their requirements list. Leader software maker Adobe has commissioned a fully-electric  
extension of their headquarters. Planned for completion in 2020, the project accommodating  
up to 4,000 employees will be one of the first all-electric buildings in Silicon Valley, helping  
Adobe meet its target of powering its operations with 100 percent renewable energy by 2035. 
Engineering and construction firms are following the trend driven by the requirements  
set forth by their clients. An example of such partnerships is the Swedish real estate firm  
Infranode which has signed an agreement with energy services company Eneo Solutions AB for 
investing in distributed solar energy and geothermal heat pump energy assets. In addition to 
investments in a portfolio of existing assets, Infranode and Eneo have entered into a partnership 
agreement to jointly develop and expand the Eneo business over the coming years, based on 
renewable sustainable solutions. 

Stock taking and open challenges for the 
electrification of buildings

Energy service companies and utilities have to find out how to accelerate 
renovation rates in heating and cooling of buildings to gradually increase 
their electrification. 
Buildings are typically long-lasting assets that last for generations but with construction standards 
that with time may turn obsolete, as opposed to almost any other energy consumer. This makes 
them almost impossible to replace by more modern and efficient buildings the same way we 
would do with other significant consumers such as cars or planes. At the same time, the energy 
consumption of buildings represent a big share of the total energy consumption of any country, 
region or family. Building renovation rates in most of the countries fall below 1% of the total stock 
each year, making it very difficult to electrify their heating and cooling systems. Renovation  
of buildings is a labor-intensive activity and can provide of multiple benefits to local communities, 
such as better indoor and outdoor air quality, improved comfort, savings and energy independence. 
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Energy service companies and utilities have to find out how to overcome 
barriers that are hampering the electrification of buildings. 
Even if in many cases more competitive, clean and attractive electric technologies than their 
fossil counterparts are available – such as heat pumps and on-site renewables – and renovating 
buildings reduces running costs for citizens and businesses, barriers such as high upfront costs, 
disturbance to inhabitants, complex permitting, unfavorable policies or taxation hamper building 
renovation. Other significant barriers include lack of expertise by providers of renovation,  
insufficient workforce and the need for scaling up training and green and digital skills, market 
failures such as housing values do not reflecting the building’s energy performance or difficulties 
in splitting incentives between owners and tenants.

Promising partnerships in building electrification are increasingly relevant  
as new competitive electrification technologies emerge. 
Thanks to digitalization, building automation and building management systems offer significant 
opportunities for collaboration. Electrification technologies are easy to integrate into  
digital services and monitoring systems, improving comfort and consequently increasing the  
added value of buildings to their users. Utilities and energy services companies can effectively  
collaborate with engineering and construction firms to provide a better offering of energy  
products in construction of new buildings and renovation of the existing ones. On-site  
renewables and energy performance contracts unlock opportunities for shared benefits to  
building owners, construction firms and energy suppliers.

Electric mobility and building electrification match perfectly and univocally. 
Given that most of the EV charging is expected to be done through private charging, synergies 
between buildings electrification and EV penetration are countless. Even more, the electric  
mobility deployment cannot be undertaken without the associated electrification in buildings,  
as we most of the time park our cars inside buildings or next to them, and the time they  
remain unused is very valuable to charge them and possibly provide new services to the  
network. Home charging will be the rule in the deployment of electric mobility, complemented  
by chargers in public buildings – such as offices or malls –, and fast chargers in highways and 
roads for long-distance travelling. Vehicle-to-Grid technologies offer wide opportunities  
when put together with other electrification technologies for demand response in buildings.

Thanks to digitalization,  
building automation and  
building management systems 
offer significant opportunities 
for collaboration. Electrification 
technologies are easy to  
integrate into digital services  
and monitoring systems.
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Enablers in driving building electrification relate to facilitating efficient  
renovation of buildings and unlocking existing technologies:
• Renovation targets for the building stock to increase renovation rates of buildings.

• Solid building codes requiring electrification technologies to be present in new and renovated 
buildings, for example by requiring a minimum number of charging points or reinstallations of 
charging points in parking spaces, demand response capabilities, building automation and  
control systems, on-site renewables or clean heating and cooling systems.

• Simplification of administrative procedures for building renovation.

• Mandatory energy efficiency audits and inspection schemes, linked to energy performance 
certificates and building renovation passports.

• Fuel taxation, tax reductions and deductions for building renovation to tackle both high  
up-front costs and reducing operating expenses.

• Funding schemes and innovative financing models for repaying the upfront investment, such 
as repayment of investments to the utility bill (on-bill financing), municipal bonds to finance 
renovation (on-tax financing), energy efficiency as a service model.

• Promote interoperability between different assets (from buildings electric loads to stationary 
storage and EVs), in order to unlock potential flexibility supporting the grid.
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Findings of the New Electricity Frontiers report

Industry should aim to double its share of electricity.
Industry relies massively on fossil fuels. Three-quarters of industry’s energy needs are for heating, 
of which 90% is supplied by fossil fuels. Electricity will be central to decarbonizing industry  
and increase its efficiency. In industry, electricity’s share could double from 23% today to about  
50% in 2050.

Some of the main outcomes of GSEP’s New Electricity Frontiers report  
for industry are the following:
• Electrical technologies can optimize heat processes. Today, electricity can both improve  

heat loss recovery and enable more precise control of the temperature of industrial processes, 
thanks to technologies such as heat pumps, induction and mechanical vapor recompression.  
In the mid-term, investment in development should enable the emergence of electrical  
technologies for high-temperature processes, with industrial-sized advanced heat pumps. 

• The production of clean hydrogen through water electrolysis from low carbon electricity is a 
potential solution for decarbonizing industry. It should be further explored through R&D pilots 
as it can be used in segments as varied as precursors (e.g. for nitrogen fertilizers), process 
agents (e.g. for low-carbon emissions steelmaking) and fuels, as well as end-use sectors.  
In regions where resources are especially abundant, the cost of hydro, solar and wind power 
can be very competitive. Such low electricity prices could allow clean hydrogen to be produced 
on a cost-competitive basis.

• Robotization and 3D printing are potential drivers of electricity demand. Deployment  
of industrial robots is expected to continue to grow rapidly. 3D printing is already competitive 
in small-series production in sectors such as automobiles, aeronautics and biomedics, thanks 
to the gain in precision and the reduction of waste of raw materials. 3D printing also enables 
the manufacture of parts that were previously impossible to produce and comes as a perfect 
complement to the digital design methods used in high-tech industries. As an electricity  
driven process, 3D printing can promote the electrification of thermal forming processes such 
as metal casting and forging in many manufacturing processes.

• Smart management can deliver energy savings to industrial customers. Energy services  
can help industrial firms to reduce their energy bill through a range of integrated services 
including individual assessments, streamlined supplies, operation and maintenance contracts, 
major maintenance or refurbishment work, and much more. Energy utilities can also offer 
remote solutions to manage the energy performance of industries and improve operation and 
maintenance thanks to real-time monitoring and demand response management.

Moving into an Efficient Electrified 
Industry Sector
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• To enhance the electrification and decarbonization of industry, governments have key roles  
to play. Delivering R&D roadmaps, providing visibility on CO2 ambition and ensuring a level  
playing field among energy vectors are only some of them. International coordination will  
be needed to control “carbon leakage”, by which energy-intensive industries relocate from  
countries that act to decarbonize industry. To push forward digitalization in industry,  
cybersecurity and privacy are issues that industry stakeholders must address.

GSEP members’ partnerships fostering industry 
electrification

GSEP members contributed to this report with six case studies on how  
electrification in industry can be addressed, involving more than a dozen 
partners all along the value chains from supply to end use in industry,  
identifying the key enablers that have made such partnerships successful. 
GSEP members have shared outstanding partnerships to promote efficient electrification  
in industry. The cases presented below are linked to three prevalent technologies: IT services  
(big data, cloud, AI), demand response and hydrogen, mostly related to the development  
of infrastructures and new services.

Energy utilities can also 
offer remote solutions 
to manage the energy 
performance of industries 
and improve operation  
and maintenance.
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Member Case Study Main partner/s Value chain stages 
involved

Short description

Enel Demand Response Ameren  service provider Enel X has signed an exclusive agreement  
with Ameren, Missouri’s largest utility, with 
more than 1.2 million customers. The aim 
of this partnership is to deliver 100 MW of 
demand response resources from the utility’s 
commercial and industrial (C&I) customers  
for the 2019 - 2021 program period.

State Grid Co.  
of China

New Energy Cloud National energy 
authorities,  
SGCC’s R&D 
institutes, 
companies,  
external planning 
and design insti-
tutes, 
R&D institutes,  
industry  
associations

  infrastructure 
development

 IT services 

Big Data service platform making use of 
Internet, cloud computing, Big Data, AI, 
blockchain, 5G, etc. to connect and exchange 
information with government, grid companies,  
generation companies, manufacturing 
companies, think tanks, research institutes, 
financial institutes, electricity consumers and 
others. The new energy cloud can effectively 
promote the coordinated development of 
more than 3,000 entities along the industry  
chain, creating more than 1 million jobs 
directly or indirectly, provide new energy 
access to 1.24 million households as well as 
267,000 PV power stations.

State Grid Co.  
of China

Integrated energy 
service

Alibaba Group, 
Alipay 

  infrastructure 
development

  IT services

On March 7, 2019, State Grid Jiangsu Electric 
Power Co., Ltd. signed a strategic partnership 
agreement with Alibaba East China and Alipay 
(China) Network Technology to jointly build 
an IoE and a platform of integrated energy 
service, optimizing and integrating resources 
of energy, services and clients, and meet the 
demand of multi-energy complementation, 
higher service and energy use efficiency and 
lower cost of energy use.

ONEE Power-to- 
Hydrogen

German- 
Moroccan Energy 
Partnership 
(PAREMA) 

  infrastructure 
development

High-level agreement between the Morocco  
Ministry of Energy, Mines and Environment  
and the German Federal Ministry for Economic  
Affairs and Energy to exchange knowledge 
on national strategies, develop a Power-to-X 
roadmap, a 2050 energy strategy for Marocco,  
and RES market and Energy Efficiency measures.  
Exchange events: 2017, first Moroccan-German 
Energy Day in Rabat, focus on Power-to-X 
Technology by the Fraunhofer Institute. 2018, 
Berlin Energy Transition Dialogue focus on 
Renewable Fuels.

EDF Decarbonised 
Hydrogen

Eifer,  
McPhy,  
PSA group

  equipment 
manufacturing

  infrastructure 
development

EDF has been working in the field of electro- 
lytic hydrogen production for many years, 
especially starting in 2002, with the R&D 
teams of EIFER (European Institute for Energy 
Research), in partnership with the Karlsruhe 
Institute of Technology. EDF had previously 
acquired a stake in McPhy, which has been  
designing, manufacturing and installing hydro-
gen equipment. In the downstream segment, 
EDF and PSA have formed a partnership to 
promote the use of hydrogen in transport.

EDF Digital in customer 
relations

Google,  
Apple,  
Facebook,  
Amazon,  
Microsoft

  retail & services 
provider

Like most energy utilities, EDF has formed 
non-exclusive partnerships with the GAFAM 
companies, notably to: 1) meet the specific  
demands for decarbonised electricity of those 
companies, which are major customers in  
terms of volumes and influence; 2) use Cloud 
services to improve performances and reduce 
costs; 3) innovate in voice interface for  
customer relations (Amazon).

Legend

 upstream activities    midstream activities    downstream activities.  
Of the six cases presented for industry electrification, one case involve upstream activities, four midstream activities and  
three downstream.

Table 3. Summary of the electrification of industry case studies and partnerships by GSEP Members.
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Views of selected industry value chain actors

Industry is evolving not only in the way it consumes energy, but as well  
in how industry actors are increasingly being an active part of the energy 
supply and demand chain. 
We have been able to identify a significant number of partnerships fostering electrification in 
different stages of value chains in some industries. Oil and gas and chemical companies are  
starting to move from traditional refineries to future fuels such as green hydrogen. Heat pumps 
are increasing their market share in industrial processes. Large technology corporations are  
planning a new wave of investments in battery storage and associated grid investments. 

Upstream activities

Hydrogen production from electrolyzers is approaching demonstration 
stage, with large oil & gas and chemical actors securing investments,  
including BP, Shell, Nouryon, Gasunie and Thyssengas.
In Europe, thanks to energy and climate policies and EU-wide alliances, a significant number of 
electrolizer projects is reaching final investment decision. If the several demonstration projects 
that are in the portfolio of many petroleum and chemical companies materialize, the next  
five years in Europe we will see the gradual commissioning of increasingly larger electrolyzers, 
ranging from 10 to 250 MW. Several projects have secured public funding, such as the Delfzijl 
project, in the Netherlands. A consortium comprising Nouryon, Gasunie and four other  
partners will receive an €11-million European grant towards their proposed green hydrogen  
project in Delfzijl, the Netherlands. The funding is granted by the Fuel Cells and Hydrogen Joint 
Undertaking (FCH-JU), a partnership of the European Commission and industry that supports  
the development of innovative hydrogen technologies. The 20-megawatt (MW) electrolyzer,  
to be owned and operated by Nouryon and Gasunie, would be the first of its kind to be  
implemented in Europe on this scale. The other four partners involved are: McPhy, which will  
provide its innovative alkaline electrolysis technology to convert renewable electricity into  
3,000 tons of green hydrogen per year; BioMCN, which will combine the hydrogen with  
CO2 from other processes to produce renewable methanol, reducing CO2 emissions by up  
to 27,000 tons per year; DeNora, a producer of electrodes, a key component of the electrolysis 
technology; and sustainable energy consultant Hinicio.
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Midstream activities

Heat pumps for industrial applications are gaining momentum, with  
manufacturers and industrial players joining forces. 
That is the case of Danish world leading industrial processes equipment manufacturer  
Danfoss and Maersk owner A.P. Møller Holding A/S, which are exploring the application of  
geothermal energy for district heating and industry through heat pumps thanks to a strategic 
partnership. Geothermal heat supplements other renewable energy sources very well  
and can, when combined with heat pumps, cover 15-30 per cent of the heat demand in large  
district heating systems. 

Downstream activities

Major technology companies such as Microsoft, Amazon and Alphabet  
(Google) are exploring how to integrate electrification technologies in  
their processes, particularly battery storage and distributed generation  
in their data and distribution centers. 
Technology companies have led a corporate rush into renewables in recent years, pioneering 
long-term contracts with wind and solar projects that essentially offset the emissions associated  
with their electricity consumption. Their big increases in electricity consumption are part of  
the reason. Microsoft has set alliances with several players to further link its corporate energy 
strategy to battery storage and grid services, including universities of Washington and Texas,  
power management company Eaton Corp and battery technology provider Primus Power, to name 
a few. Microsoft’s battery project in Boydton is illustrative of how technology companies are 
finding new ways to green the grid. Data centers like this one are equipped with extensive battery 
systems to back up your photos, videos and favorite web-based news outlets in the event the 
power goes out. But most of the time they sit around gathering dust. The essential question  
for Microsoft is whether a data center’s batteries can still perform their backup function while 
also providing a service for the grid. Researchers at the University of Washington studied a  
Microsoft data center to see whether its battery system could be used for dual purposes like data 
center backup and grid services. They concluded the company could cut its annual electric  
bill by nearly 11 percent by reducing energy use at times of peak demand and, at the same time, 
gain a new revenue stream by offering services to the grid. Google is equipping its upcoming  
$600M data center in Henderson, Nevada with 380MW of lithium-ion storage in addition  
to its 690MW of power generation. Amazon is turning to Tesla in order to deploy energy storage  
capacity – Tesla Powerpacks – at their distribution centers. Clean and affordable energy  
offers new opportunities to the sector of new technologies. For example, Montreal has been 
awarded the Data Centre Location of the Year Award at the 2019 Datacloud Global Congress  
& Awards, thanks to the availability of hydro power in Quebec. The number of data centers has 
risen to about 50 in the region, with a power demand up to 90 MW. 
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Stock taking and open challenges 
for electrified industries

Hydrogen is probably the biggest technological innovation challenge  
to full and deep electrification of industry. 
Especially in those cases where high heat is needed or significant supply of zero-emission  
RES energy are remote, hydrogen provides in the first case the high energy density needed while 
in the second case the possibility of bulk transport. The costs and efficiency of the power2gas 
conversion process are still a challenge. Although the process has been common practice  
in the chemical industry for quite some time, the observed cost reductions are limited and the 
current cost levels still relatively high for a strong market penetration. 
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On the other hand, digital revolution is continuously introducing innovation 
in established processes. 
Increased precision in process management, continuous monitoring of activity, predictive  
maintenance are only some of the benefits brought by digitalization which comes more naturally 
to electric rather than thermal technologies. Internet of Things is also transforming the way  
different parts of the industrial processes interact with each other leading to significant efficiency  
improvement opportunities.

The innovation brought by 3D printing may also lead to significant  
acceleration in the electrification of had to abate sectors. 
By allowing to move beyond the traditional molding process used for plastics or steel, 3D printing 
may help to avoid some of the energy intensive production characteristics of these traditional 
materials. However, it requires significant upscaling of 3D printing process which today often 
remain a niche technology.

Cross-sector alliances need to move along three lines to help industry build 
more sustainable business models:
1. Partnering of start-ups with large industrial players in order to rapidly upscale the  

implementation of the new technologies. Such alliances are already happening. The challenge 
remains the timing of the integration of the start-up in the incumbent company. Should it  
happen too soon, the inoculation may be ineffective. The start-up may become inhibited in 
the way it dynamically tries to interact with the markets.

2. Joining forces across sector boundaries in strategically buying goods and services. More than 
in other sectors, this appears possible in the industrial sector. The manufacturing peculiarities 
of the sector allow its players to remain quite distinct from ICT, transport or energy players 
they may be partnering with and are characterized by more service-oriented models.

3. Industry providing ancillary services to players outside their own sectors. Especially in the  
industry to energy space a number of opportunities are emerging. Most of them are associated  
with the different forms of flexibility, be it demand side response or storage, but also distributed  
energy generation.

Industry can evolve and become an increasingly active player as a provider  
of energy services (i.e. through DSR, storage and self-production). 
To do so it needs to become more aware of the way it consumes energy. That is the first step  
to then move on to possibly becoming a prosumer deploying on site generation, but also  
modifying its energy profile depending on the level of congestion or demand-supply balance 
observed on the grid.  X

BRIDGING ALONG AND ACROSS VALUE CHAINS 35



—  By Nick Akins, Chairman, President and Chief Executive Officer,  
American Electric Power (AEP)

Accelerating beneficial 
electrification activities
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Strategy for the Future

As we focus on transforming our industry for the benefit  
of the communities we serve, it is critical that we seek out  
the best ideas and new solutions from around the globe.  
We are leveraging strategic partnerships through international 
utility collaborations to accelerate our beneficial  
electrification activities that improve the lives of all members  
of society, environmentally and economically. 
The 2019 Coronavirus disease pandemic is a historic storm larger and more  
impactful than any AEP has experienced. Our primary responsibilities are  
to keep our employees safe and the lights on for our customers. These  
commitments are not new; they represent our core values. This public health 
crisis has amplified the importance of technology innovation and strategic 
partnerships for the electric power grid to be the social safety net for our 
communities. It has reliably supported our health care and first responders  
in their efforts to stop the spread of the virus and treat it. It has passed  
this challenging test and continues to provide the energy critical for  
our nation’s economic recovery, showing us how it can be modernized and 
adapted to the new realities our customers are going to face in the future. 

Focusing on innovation also gives us an opportunity to redefine who we  
are as a company and as an industry. Indeed, we can provide significant social 
benefits by putting into place advanced technologies.

We focus on how we can achieve that transition and fully leverage what  
technology can do for our customers. We want to bring together  
the technology, regulatory and the policymaking perspectives as we look to 
enhance the customer experience. 
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Significant opportunities can be realized by being an industry leader within 
the innovation space, not solely in future capital deployment for technologies 
that have clear customer benefits, but also through productive discussions 
with regulators and lawmakers about changes in our industry and perspectives  
on how innovation can help facilitate this transformation.

Our Board and our management team view this innovation program with 
external partners as a unique and effective approach to determine how we 
can enhance AEP’s system operations and enhance our interface with our 
customers. As we go through this process, we learn a lot from successful 
experiences, but also from the unsuccessful ones.

This program gives us the ability to help change the culture 
of our company so that we are not solely focused on basic 
infrastructure needs, but are also paying attention to  
innovation and to where technology can take us. Moreover, 
such initiatives can help facilitate our transition to a more 
distributed energy environment as we look at a variety of  
energy resources to serve future demand. It can help us take  
advantage of data and analytics to manage our investments 
and system in a way we have not done before.
We have focused on emerging technologies in areas of advanced software 
platforms, resiliency, and e-mobility with the potential to be widely deployed 
in AEP operations or to our customers in 2 to 5 years. We are involved  
with multiple organizations evaluating new technologies worldwide and we 
have credibility on the regulatory and policy front because of the knowledge 
we are acquiring as we canvass the globe. 

Through these consortiums, we can compare and benchmark startup 
business cases and narrow the pool of thousands of ideas to ten to fifteen 
that we are interested in evaluating. Then, we run these ideas through our 
processes and determine if they have value for our company and customers. 
We also select emerging technologies independent of these consortiums, 
because we see intrinsic value and a connection between what a particular 
startup is doing and what we are hoping to achieve.

We are well aware that not every idea will make sense to our customers.  
For some ideas, we determine that there is value, but that the technology or 
offering does not fit with our needs. For others, we see the clear value for  
our customers and continue to work with the company to develop the idea. 
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Our startup partners know that we are a credible company  
with talented people. They also know that they can gain 
valuable information about the opportunities that exist  
within the industry.
Additionally, as we look at a variety of technologies from around the world, 
we are able to bring together startups and other technology providers which 
might not otherwise connect. We can see the connections, and we are able 
to help bring partners together.

There is nothing better for us than to be able to do pilots, engage with  
technology providers and come away with something that makes us think  
a bit differently, that enhances our system and that provides a better  
experience for our customers. Combining the extensive expertise of our  
employees throughout the company with technology innovators is a great 
way to evolve and to enhance how we think about our business and how we 
can best serve customers.

Working with startups also gives us an opportunity to move our corporate 
culture’s focus to innovation. We are purposely piloting new technologies in 
our utility operating subsidiaries, so that these employees have exposure  
to innovation and ownership of evaluating a new idea. Our subsidiary leaders 
and business unit experts have the proper knowledge to determine  
whether a technology or idea can provide customer and system benefits  
and how the idea can be improved to yield even more. 

We are leveraging the best people across our organization to evaluate these 
technologies and work with suppliers. We have received feedback from  
technology providers to the effect that the people we put in place to work 
with them are really good at what they do.

Similarly, when we meet with regulators and explain how we 
are evaluating these technologies and working with innovative  
startups, we can demonstrate that we are really leveraging 
the wisdom of the entire planet to help us come up with  
the best ways to improve the customer experience while 
providing value.
The next step is working with states to move forward legislation that supports 
the implementation of advanced energy technologies. We have a more  
meaningful impact on policymaking when we can share experiences of doing 
these pilots and clearly demonstrate that we are leading and embracing 
transformation in our industry. 
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We are leveraging the 
best people across 
our organization 
to evaluate these 
technologies and 
work with suppliers.

One issue that we need to address in the United States is carbon dioxide 
emissions from the transportation sector. U.S. electric energy companies 
already have made significant carbon reductions on their systems and  
have strong commitments to do more. Expanding electric vehicle adoption  
is a key component of reducing carbon dioxide emissions from the  
transportation sector. EVs also can help bring rural areas closer to urban  
job centers by providing enhanced transportation options. 

Our case study describes one way we can achieve this. United Kingdom- 
based ev.energy’s residential software tool actively manages charging after 
receiving a grid operator signal while customers save money and energy  
without being inconvenienced during the charging process.
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Case study: 
Implementing a residential  
software tool to manage  
EV charging

AEP expects many residential customers to charge their  
EVs at home. A traditional regulatory incentive for customers  
to save energy, reduce their bills, and shift their energy 
usage to off peak times is for the utility to offer time of day 
rates. A significant improvement to shift energy usage is  
a residential software tool actively managing charging after 
receiving a grid operator signal while a customer saves energy 
and money without being inconvenienced. 
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Here are the technology’s expected benefits: 

1. Increase EV Adoption: Active residential charging  
management on our signal during dynamic grid 
conditions increases capacity for more EVs, assures 
accurate operating cost and CO2 customer savings, 
improves cost-effective grid management, and defers 
capital investments. 

2. Adapted to various electric vehicle supply equipment 
(EVSE) and Infrastructure: The technology works  
with multiple charging equipment, software, vehicles, 
and time durations to shift charging. 

3. Active load management: AEP could automatically  
enroll or individuals could enroll vehicles to save  
energy and cost and maximize avoided CO2 emissions. 
AEP would benefit from active, not static (e.g. TOD  
tariff) load management, which would allow for  
deferred capital investments.  

4. Improved customer interface: The offering to residential  
customers would include a software integration  
agreement with the charging provider and an app 
which could include smart charging incentives. 

Partnerships
AEP partners with ev.energy, a start-up company based 
in the United Kingdom. The value this partnership brings 
to AEP are improved auto-dynamic load management, 
deferred capital investment, and increased capacity for 
EV charging. The value it brings to its customers are  
energy savings, financial savings, and environmental  
quality improvement.

In Q4 2019, ev.energy partnered with AEP to conduct an 
EV smart-charging pilot with 6 AEP and innogy employees,  
who drove a range of vehicles, from the Tesla Model X 
to the Hyundai Kona. Over the course of the 8-week 
pilot and hundreds of charging sessions, a simulated grid 
operator signal was sent through (mostly ChargePoint) 
home chargers indicating that charging was needed  
to be reduced or shifted from EV owner preferred 
charging times due to dynamic grid conditions. ev.energy’s  
machine learning algorithm was able to adapt to customer  
behaviors and the specifics of AEP’s grid to shift 92%  
of EV loads to off-peak periods while completing 
charging for the EV owners. The pilot delivered on both 
of its objectives:(i) prove that ev.energy’s solution shifts 
EV loads in line with grid conditions better than with  
customers in the United Kingdom; and (ii) prove that 
smart EV charging can deliver value to AEP and its  
operating companies. 

ev.energy is a Free Electrons Accelerator Program 
startup company that was co-piloted by AEP and innogy 
(now E.ON) after the 10 utility partners in the program 
selected the start-up from about five hundred program 
applicants in 2019. The scope of work for the pilot was 
collaboratively built and attached to an AEP contract  
in a few weeks for a very modest cost. Charge Point  
supported the pilots by advising ev.energy on how to  
design and implement its software solution. AEP  
employees using Charge Point chargers volunteered to 
participate in the pilot and were trained by ev.energy  
to use the app.

Now that the functionality of the technology has proven 
benefits, the AEP corporate Innovation and Technology 
team has handed off the technology to AEP’s  
Customer Solutions group to evaluate the technology  
for widespread deployment.

AEP is focused 
on e-mobility 
for future load 
growth, to provide 
service offerings, 
infrastructure and 
actively managed 
charging in 
partnership with 
charging and software 
vendors, vehicle 
manufacturers, and 
customers.
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Enabling factors
The pilot demonstrated considerable operational and 
customer benefits that are aligned with ev.energy’s  
experience in the United Kingdom. By deploying  
ev.energy’s software to their retail customers, another 
energy provider was able to save 30% on wholesale  
power costs related to EV charging. ev.energy’s  
platform was used to manage the EV charging of over 
200 customers, shifting 60% of EV loads to off-peak 
periods when wholesale power prices were  
5 pence/kWh or less.

By paying EV owners £50/year for smart charging their 
EV with ev.energy, another energy provider deferred an 
estimated £20M in network modification costs. Through 
a combined smart charging and customer rewards  
program delivered by ev.energy, the provider managed 
to shift 70% of peak EV loads, ensuring that 92% of 
charging volumes fit within their network’s capacity.

With the implementation of this technology, utilities can 
potentially: (i) be in control of overcharging times and 
loads; (ii) automatically flex charging to match grid  
conditions; (iii) optimize wholesale costs by shifting EV 
loads to off-peak periods; (iv) participate in  
demand-response markets and unlock new revenues;  
(v) have real-time visibility on consumption, flexibility 
and pricing; (vi) integrate pricing information from third 
parties (e.g. PJM); (vii) have visibility on current  
charging load, future load and potential flexibility; (viii) 
implement advanced customer analytics and forecasting;  
(ix) store user data on EV charging patterns; and (x)  
develop customer segmentation across neighborhoods 
and service territories.

Regarding the next steps to be taken towards the  
implementation of this technology, AEP Customer  
Solutions is developing customer value propositions  
for its retail businesses, in order to solve some  
of the customer pain points around EV ownership and 
therefore increase EV adoption among its customer  
base and accelerate load growth. AEP Distribution  
Grid is evaluating deploying smart charging as  
a non-wires alternative to grid upgrades across its  
distribution grid business. AEP is also working with state 
legislators and state regulatory commissioners to  
educate them about the benefits of the technology and 
possibly, where necessary, the adaptation and  
adoption of public policies that support it, such as:  
(i) actual home charging customers in tariff-friendly  
jurisdictions (learning from positive UK experience);  
(ii) charger/vehicle data in lieu of costly submeters  
for new flex charge rates; (iii) active load management; 
(iv) DSM/DR programs; (v) Customer peak load reduction; 
and (vi) extend It’s Your Power app to EVs.  X

Columbus skyline
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Smart charging with performance improvements: aggregated EV loads (January 2020)

Smart Charging (machine learning):

as ev.energy’s algorithm adapted to customer behavior and AEP’s grid,  
peak charging loads dropped down to only 8%
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— By EDF

Forging partnerships  
to support low-carbon 
growth

Dalkia at Centre 
Pompidou in Paris

Credit: Dalkia/
Philippe Quaysse
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EDF’s strategy in engaging with 
external partners

EDF has always considered working through partnerships  
a best practice, for all of its businesses (generation,  
transmission and distribution, marketing) and with all of  
its stakeholders.

The goal of the EDF group, driven by the CAP 2030 strategy,  
is to be a responsible and efficient electricity producer that 
champions low carbon growth. To this end, the Group is  
stepping up its efforts, notably when it comes to fighting  
climate change. 

Its first goal is to steadily reduce emissions linked to its  
operations. EDF’s emissions from electricity generation  
are already among the lowest in the world (55g/kWh in 2019), 
and it has committed to reduce its direct CO2 emissions  
further, from 51 Mt in 2017 to 30 Mt in 2030, while contributing  
to carbon neutrality in 2050.

When electricity is produced from sources with low or no  
carbon emissions, electrifying to replace fossil fuel use can  
be another engine for low-carbon growth. 
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The EDF Group is working toward this goal through  
its innovation framework, promoting new end-uses and  
applications for electricity on the one hand, and on the other, 
forging partnerships between its “business lines” and  
industrial firms, local governments, etc., to support the  
energy transition and benefit the customers and geographic 
markets it serves.

This framework notably includes:

-   Strong R&D teams (more than 2,000 people, €710m/year 
budget) based in many countries (France, UK, Germany, 
Italy, US, China, Singapore), 

-   Investment funds (EDF Invest and Electranova), 

-   A series of tools geared to start-ups: EDF Pulse Explorer, 
to identify high-potential start-ups; EDF Pulse Croissance, 
the investment fund and incubator set up in 2017 to invest 
directly in mature start-ups or create joint ventures  
(budget of €30m/year); and “Pulse prizes”, which draw  
attention to and support innovative start-ups in Europe and 
Africa working to promote the energy transition and new 
electricity uses. Pulse prizes are also awarded internally  
to incentivise and encourage innovation among employees.

The cases below are a few examples of the areas and 
 technologies in which EDF has forged partnerships.

Heat pumps could 
account for more 
than 40% of space 
and water heating 
equipment in 
buildings by 2050.
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Case study: 
Heat Pumps 

Globally, the building sector represents 30% of final 
energy consumption and 28% of energy-related CO2 
emissions. Despite progress in efficiency, emissions have 
increased by 25% since 2000, notably due to a 65% 
increase in floor area and growing energy demand. 

According to IEA ETP 2017, space and water heating are 
the main targets for electrification in buildings: as of  
today, they represent 51% of building energy consumption  
and are mostly run on fossil fuels (70% for heating  
worldwide). The average share of electricity in  
final energy consumption for thermal uses (space and 
water heating) in buildings is only 14%. In the 2050  
Beyond 2 degrees IEA scenario, heat pumps could  
account for more than 40% of space and water heating  
equipment in buildings by 2050, as they are an  
efficient, climate-friendly and cost-effective solution. 
Thermal needs in industry could also be met by heat 
pumps in the near future thanks to R&D. 

Long term scenarios envisages such an evolution  
with a growing share of electricity in final energy  
buildings demand. 

The European Union’s Long Term Scenarios forecast 
electricity to represent 54 to 68% of final energy  
demand in residential buildings in 2050 (vs 25% today), 
and 78 to 83% in services buildings (vs 49% today). 

France’s National Low Carbon Strategy aims to achieve 
carbon neutrality by 2050, meaning building sector  
emissions will have to decrease from 89 Mt in 2018 to  
0 in 2050, with electricity’s share of final energy  
consumption jumping from 27% currently to 51%. This 
goes along with a target of 500,000 house renovations  
a year by 2022, 370,000 a year after 2022, and  
700,000 a year over the long term.

Forecasts call for heat pumps to reach 55% market  
share in single-family homes by 2050 (vs. 10% in 2016) 
and 32% in multi-unit buildings (vs. 1% in 2016). In the 
commercial and service sector, the assumption is  
that 50% of floor area will be heated with heat pumps  
in 2050 (vs. 5% in 2014).

France’s National  
Low Carbon Strategy 
aims to achieve 
carbon neutrality  
by 2050 with 
electricity’s share 
of final energy 
consumption jumping 
from 27% currently 
to 51%. 

A 120° heat pump 
in a heating district 
network 

Credit: EDF/DR
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Real progress has been made with heat pump technology 
since the 1970s, notably in terms of COP (Coefficient  
of Performance). Today, electric heat pumps generate  
3 to 4 kWh of heat for every kWh of electricity.  
This energy performance of 300-400% is well above 
the maximum 90-100% a first-rate gas or oil boiler can 
deliver. Under these conditions in France, CO2 emissions 
are 75 to 85% lower with heat pumps. 

Different types of heat pumps exist. Air-to-air can be  
reversible, providing heat and space cooling. Air-to-water  
and water-to-water systems provide sanitary hot water 
and space heating. In case of refurbishment of houses 
already equipped with central heating, these heat pumps 
offer an efficient solution while reducing costs.

Heat pumps are well suited for new detached houses. 
Fifty percent of the new single-family homes built in 
France since 2014 are equipped with heat pumps.  
In cases of refurbishing, heat pumps can efficiently 
replace fuel-oil boilers, especially when coupled with 
insulation improvements. 

An improved product range for small multi-unit buildings 
in terms of costs, compactness/space occupancy and 
noise should cause that segment to expand. 

We can also hope that, going forward, more heat pumps 
will be installed in large buildings that rely on district 
heating. For now, direct electric heaters are more 
cost-effective in new, well-insulated buildings. 

Most heating needs in industry fall in the 100-150°  
range. Great strides have been made in this segment in 
recent years with the introduction of heat pumps, which 
can deliver 110°, or 25°C more than the systems on the  
market three years ago. Prototypes of systems that  
can achieve 150° are being tested, creating new growth 
opportunities for the technology. 

Partnerships
To accelerate penetration of heat pumps in all sectors 
and, thereby, encourage the efficient decarbonisation  
of buildings and industry, EDF has forged many  
partnerships to develop new products, improve the  
quality of installation, and promote heat pump  
use to referral networks (engineering firms, architects, 
developers, etc.). 

EDF is notably working to bring to market products that 
will better address the needs of different segments by 
joining forces with heat pump manufacturers (e.g. Atlantic,  
Mitsubishi, Daikin, Muller) to drive innovation. Its  
“Our R&D is Yours” program makes resources available 
for studies and experiments that can facilitate progress 
with systems (higher heating temperatures, cost  
and performance, compactness, etc.). Work is also being 
done on machine maintenance and reliability, as  
well as control and flexibility (connected services and 
products, storage, etc.). 

Our R&D is Yours’ 
program makes 
resources available 
to studies and 
experiments.
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In the past, EDF R&D has contributed to advances in  
the heating temperatures of heat pumps (50° in 1999, 
65° in 2005, 75° in 2008), the development of  
hybrid heat pumps paired with oil boilers, which lower 
renovation costs for homes heated with fuel oil, and 
split-system thermodynamic water heaters that address 
concerns about space occupancy in apartments.

EDF has also been very active in the industrial sector, 
working to develop prototypes and demonstrators for 
testing under real conditions. 

Understanding the importance of installation quality and 
to avoid counter references for heat pumps, EDF works 
in partnership with installers to promote the technology, 
train trainers, certify installers, and write technical  
manuals on machine installation and maintenance.

Lastly, to make heat pumps the first choice in multi-unit 
buildings, EDF joins forces with developers, architects and  
engineering firms that can recommend the technology. 
It teamed up several years ago with the Fédération des 
Professionnels de l’immobilier (real estate professional 
federation) to organise the “Silver Pyramids” awards  
recognising the best low-carbon buildings in various 
French regions. . 

Enabling factors
Regulatory enablers will also play a key role in driving 
widespread heat pump adoption, notably via long-term 
policies that incentivise CO2-free investment, allow  
massive deployment for economies of scale, and avoid 
lock-in effects, given the 100-year lifespan of most 
buildings in Europe. 

In 2018, the European Union issued an amended Energy  
Performance of Buildings Directive (2018/844/EU) 
requiring that EU countries set cost-optimal minimum 
energy performance requirements for new buildings, for 
the major renovation of existing buildings, and for the 
replacement or retrofit of building elements (heating 
and cooling systems, roofs, walls and so on); in particular, 
all new buildings must be nearly zero-energy buildings 
(NZEB) from 31 December 2020 onwards.  
The NZEB standard took effect for public buildings on  
31 December 2018.

Tackling climate change efficiently requires clear energy 
building codes and mandatory equipment standards 
based on final energy consumption and CO2 emissions 
with ex ante and ex post criteria (i.e. in €/m² and CO2/
m²). Technology-neutral norms should be emphasised.

It is also key in creating a level playing field for all  
energy carriers, including in terms of taxes, and avoiding 
subsidising fossil fuels. 

Expanded R&D in new products, notably high-temperature  
heat pumps for industry, is necessary to develop more 
uses for the technology.

Le Grand Carcouët in 
Nantes, first collective 
social positive-energy 
building 

Credit: Franck  
Masterlink/Toma
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Izivia charging 
station 

Credit: Heather 
Favell/BETC
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Case study: 
Electric Mobility

The transport sector relies heavily on oil and is thus a 
major source of GHG: 22% of global CO2 emissions, 20% 
in Europe, 30% in France. Electrifying transport is  
therefore a cornerstone of the climate change battle  
and also the drive to reduce air and noise pollution  
in an increasingly urban world. 

The electric vehicle market is expected to boom over 
the coming years as prices come down, notably thanks  
to lower battery costs, though the business model  
is still in progress. 

In France, the National Low Carbon Strategy calls for 
35% of light vehicles sold in 2030 to be electric and 10% 
plug-in hybrid. All light vehicle sales should be electric  
by 2040 under the plan.

In France, the National 
Low Carbon Strategy 
calls for 35% of light 
vehicles sold in 2030 
to be electric and 10% 
plug-in hybrid. 

Partnerships
With a generation mix that is 90% decarbonised, EDF 
intends to play a leading role in electric transport,  
especially in the four major European countries in which 
it operates: France, the UK, Belgium and Italy.

To this end, it has set concrete goals for 2022: 

• Be the leading provider of electricity for EVs, providing 
power for 600,000 of them, or 30% of the market in 
these four countries;

• Operate the biggest charging station network by  
rolling out 75,000 stations and providing access to 
250,000 through interoperability; EDF will also be  
developing charging solutions for customers that do 
not have parking spaces;

• Lead the European market in smart charging, operating  
4,000 smart stations notably via subsidiary Izivia.

EDF made a series of acquisitions recently, notably taking 
over Powerflex Systems (September 2019), a pioneer in 
charging technologies in the US; Pivot Power (November 
2019), which specialises in battery storage and charging 
infrastructure for EVs; and Pod Point (February 2020), 
a major player in EV charging in the UK.
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In addition to these acquisitions, EDF has been forming 
partnerships all along the EV value chain:

• With carmakers and equipment suppliers 

EDF and Renault are developing shared offerings and 
experimenting with electric transport solutions in big 
cities (e.g. joint bid submitted to the city of Paris) and 
remote regions (Reunion Island for instance).

EDF and Toyota have been teaming up on R&D since 
2007, and extended their partnership in 2017 to 
low-carbon industrial performance at the Toyota plant 
in the north of France. This partnership is now being 
expanded to include cooperation on smart charging 
and hydrogen charging stations.

EDF and Valeo are together monitoring the development  
of future battery technologies and charging solutions, 
as well as new mobility services. This partnership has 
involved R&D cooperation that is expected to lead to 
the installation of shared demonstrators.

EDF Energy (the Group’s UK subsidiary) and Nissan 
International have formed a partnership in the UK  
to develop shared offerings in the areas of electric 
mobility, smart charging, second-life battery use,  
energy storage and renewable energies. 

Its cooperation with PSA covers the development  
of new vehicles, charging infrastructure and R&D in  
batteries and autonomous vehicles. 

• With car hire (e.g. Europcar) and taxi companies 
(Marcel) to expand the electric mobility offering or 
facilitate its usage. EDF has notably acquired a stake 
in Zenpark, the leading operator of connected and 
shared car parks in Europe, which is contributing  
to the development of electric mobility by providing 
parking spaces equipped with charging points.

• With other electric utilities (Enel X) to promote 
charging system interoperability. 

• With start-ups 

EDF Renewables North America holds a minority  
interest in NUVVE, a California start-up that collects 
surplus electricity from EV charging and sells it back  
to the grid. EDF and NUVVE have formed a partnership 
with an eye to setting up a joint venture to further 
develop these solutions in Europe.

EDF has had a commercial and technological  
partnership with German start-up Ubitricity since 
2014. Ubitricity is the developer of an innovative 
solution to use streetlights as charging stations. It is 
active in several European countries and across the 
world. Citélum (EDF subsidiary acting in city lighting) 
and Ubitricity also have a strategic partnership to 
integrate this charging solution into Citélum’s “smart 
city” offering.

• With local governments (Paris, Greater Lyon, etc.)  
to develop charging infrastructure.

Enabling factors
• Battery costs, the biggest component of EV prices,  

are key to making EVs competitive relative to ICE total 
cost of ownership. R&D and industrialisation are today 
the main means of making light duty EVs competitive, 
and will be so for heavy and long-distance ground 
freight tomorrow.

• An efficient charging network must be developed and 
remunerated to encourage EV adoption. 

• Smart time-of-use electricity pricing is needed to 
provide proper incentives for EV charging. Longer 
term, the keys will be developing V2G and efficiently 
harnessing flexibility from EVs to contribute to power 
system reliability.

• In brief, public policies are vital to transport  
electrification because they can incentivise  
EV purchases and charging infrastructure in the short 
term, and introduce norms and standards, which  
will favour EVs in the long term. 

• The bottom line: we need affordable, reliable electricity  
and a level playing field between energies, taking  
into account externalities (CO2, CH4, air and noise  
pollution), along with a reduction or elimination  
of fossil fuel subsidies.
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Case study: 
Decarbonised hydrogen 

Hydrogen could play a role in combating climate change 
and achieving carbon neutrality by helping meet energy 
needs that cannot be directly covered by electricity, 
including some heavy and long-distance transport and 
industrial processes requiring high temperatures  
(metallurgy, glass, chemicals) or using hydrogen directly.

This is factored into carbon-neutral scenarios.  
EuropeanUnion scenarios for 2050 assume that  
hydrogen will represent between 15% and 23% of  
final energy consumption. 

One solution that will go a long way toward carbon  
neutrality is to produce hydrogen with electrolysis,  
powered by electricity from a decarbonised source, 
renewable or nuclear. This is not the case today:  
95% of the world’s hydrogen is produced with a steam 
reforming process that relies on fossil fuels, and thus 
emits greenhouse gases (about 10t CO2 / t H2). 

Getting electrolytic hydrogen to contribute to the  
supply of decarbonised energy will require moving  
down the learning curve to sharply reduce production 
costs, which are still too high relative to steam  
reforming, including with CCS. 

Mc Phy  
Electrolyzers

Credit: Mc Phy

European Union 
scenarios for 
2050 assume 
that hydrogen 
will represent 
between 15% and 
23% of final energy 
consumption.
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Partnerships
EDF has been working in the field of electrolytic hydrogen  
production for many years, especially starting in 2002, 
with the R&D teams of Eifer (European Institute for  
Energy Research), in partnership with the Karlsruhe 
Institute of Technology. 

To boost this technology, in 2019, EDF set up a dedicated  
subsidiary called Hynamics, to produce and market 
low-carbon hydrogen to help its industrial customers 
reduce their carbon footprint. Hynamics also works 
with players from the public and private sectors on their 
carbon-free mobility projects: fleets of buses, utility 
vehicles, bin lorries, and river shuttles that get fuel from 
hydrogen service stations.

EDF had previously acquired a stake in McPhy, which has 
been designing, manufacturing and installing hydrogen 
equipment (production, storage and distribution) since 
2008, and has an R&D, industrial and commercial part-
nership with the company. Also in the upstream segment, 
EDF forged a partnership with Germany’s Sunfire, which 
is developing another high-temperature electrolysis 
technology for industry.

In the downstream segment, EDF and PSA have formed a 
partnership to promote the use of hydrogen in transport.

Enabling factors
Growth in decarbonised hydrogen use will be shaped by:

• Commitments made by governments, and resulting 
public policies, to drive steep reductions in emissions, 
for example carbon neutrality;

• Visibility on the medium and long terms, thanks to  
calls for projects and support for industrialisation via 
credible technical and economic planning;

• A level playing field between energies, factoring in  
externalities (CO2, CH4, air and noise pollution, etc.), 
and avoiding cross-subsidies between energy sectors.

EDF is engaged in 
electrolytic hydrogen 
from innovation and 
R&D to partnership 
with hydrogen 
solutions suppliers.
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Case study: 
Digital in customer relations 

Partnerships 
Like most energy utilities, EDF has formed non-exclusive 
partnerships with the GAFAM companies, notably to:

• Meet the specific demands for decarbonised electricity  
of those companies, which are major customers in 
terms of volumes and influence. 

• Use Cloud services to improve performances and 
reduce costs. 

• Innovate in voice interface for customer relations 
(Amazon).

The development of the IoT has caused the smart home 
market to surge, especially when it comes to lighting, 
heating and home security. The smart home ecosystem 
continues to grow and its expansion could accelerate 
further with the arrival of 5G. 

Estimates for Europe put smart home penetration at 
about 9% today, but it could approach 20% by 2023.

Could this trend change the relationship between  
customers and their utilities, as has been the case in 
many other sectors? 

GAFAM companies offer three main technology layers 
with varying degrees of proximity to the end-customer: 
the cloud platform, the IoT platform (connect, monitor, 
manage and control devices) and connected home  
hub-based services. 

With this in mind, GAFAM could be both seen as partners 
and potential competitors.

Enabling factors 
• Utilities’ expertise in optimising the power system can 

be leveraged to optimise home energy, taking advantage 
from the flexibility.

• For IoT platforms and connected homes, guaranteed  
access to customer data is key to developing value-added  
solutions and services, all while ensuring data security. 

• Given the major position of the GAFAM companies in 
these markets, a balanced access to data will be key. 
This could be achieved through regulation or, where the 
Cloud is concerned, via the development of regional 
platforms, for instance at the European level. X

EDF Sowee: home 
management station 

Estimates for 
Europe put  
smart home 
penetration at 
about 9% today, 
but it could 
approach 20% 
by 2023.
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— By Enel

Industrial partnerships:  
keys to advancing innovation 
and sustainability
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Enel’s strategy in setting open  
power partnerships along and  
across value chains

Enel’s strategic approach when engaging with external  
partners is based on the Open Power model adopted in all 
the company’s operational and strategic processes, where 
innovation and sustainability are key to promote access to 
clean and sustainable electricity. 
In order to foster new uses of electricity and new ways to manage it in  
a sustainable manner, Enel has made innovation and digitalization key pillars 
of its strategy for growth in a rapidly changing environment. Enel operates 
through an Open Innovability model, in which solutions are not only innovative  
but also guarantee the long-term sustainability of Enel’s business and the 
communities in which it operates. It represents a consensus-based ecosystem  
that makes it possible to face challenges by connecting all areas of  
the company with startups, industrial partners, small and medium-sized  
enterprises, research centers, universities and crowdsourcing platforms. 

Industrial partnerships are an integral part of the innovation 
strategy of Enel. 
By the end of 2018, Enel had more than 90 active innovation partnership 
agreements, including eight global and cross-business agreements promoting, 
among others, the development of new solutions for e-mobility, microgrids, 
energy efficiency and the industrial Internet of Things (IoT). There are now  
six Innovation Hubs (Silicon Valley, Tel Aviv, Madrid, Moscow, Santiago de Chile 
and Rio de Janiero) and three Innovation Hub & Labs (Catania, Pisa and  
Milan). The online crowdsourcing platform “Openinnovability.com” has become 
a digital pillar of this open innovation strategy, through open calls to compete 
on and discuss innovation challenges. In 2018, Enel organized 27 of these  
innovation and sustainability challenges. 

Enel partnerships pursue not only innovation along  
the value chain, but also a shared value vision to support  
the environments in which it is present.
In line with the requirements of the UN’s Sustainable Development Goals,  
Enel has made a specific commitment to SDG 7 “Affordable and clean energy”:  
to reach over 3 million people by 2020, mainly in Africa, Latin America and 
Asia, through projects related, for example, to rural electrification,  
capacity development and technology transfer. By developing partnership 
agreements with significant stakeholders and providing financial support  
for promoting access to energy or innovative solutions, 150 projects  
were developed in 2018, reaching some 1.6 million beneficiaries, while over 
180 partnership agreements have been signed in the last two years. I 
n a much wider perspective, Enel holds over 700 partnerships with local 
organizations, social enterprises, universities, international associations and 
non-governmental organizations in various countries. 
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Case Study: 
Electric mobility 

Electric mobility’s breakeven is imminent. 
Since 2010 battery pack prices have fallen steadily. By 
the early 2020’s they will likely break below the $100/kWh  
barrier, making EVs soon reach upfront cost parity with 
conventional cars. The increasing expansion of High 
Power Charger (350 kW) networks for public charging 
will help boost EVs adoption. According to the IEA1, the 
global EV stock will exceed 55 million in 2025 and reach 
135 million in 2030. Global EV sales will reach 12 million in 
2025 and nearly 23 million in 2030, increasing on average 
by 21% per year. The EU is the second largest EV market 
today, accounting for 19% of the global EV stock with  
1 million EVs registered. According to the IEA conservative  
New Policies Scenario, EV sales share in Europe will  
reach 26% by 2030, reaching 5 million EVs. By that time, 
electricity demand associated with EVs may exceed  
100 TWh/year.

Transport electrification may bring a  
significant number of benefits. 
It can significantly improve urban air quality - having no 
tailpipe emissions - and abate CO2 from road transport. 
E-mobility shows a noteworthy potential for increasing 
a grid’s ability to manage peak loads and fluctuations 
through demand response management (DRM) and 
vehicle-to-grid (V2G). The electrification of transport 
may provide utilities with new business opportunities and 
increased electricity demand. It is as well fit to reinforce 
countries’ security of supply, thus reducing dependency 
on conventional fuels.

1  IEA Global EV Outlook 2019

Enel is moving fast on electric mobility  
mass deployment.
Enel, together with Enel X, addresses the needs  
of private, public and industrial partners. It is a retailer  
and installer of charging stations, as well as provider  
of maintenance services. Enel manages its network of 
interconnected charging stations operating through  
an application platform and enables roaming with other 
networks, offering electric charging services to end  
customers, managing the payment and customer  
care as well as offering value-added services (such as 
booking charging sessions or displaying charging point 
availability on a special map). Enel promotes the  
development of new V2G systems to provide ancillary 
services to networks and is active in second-life  
services for electric batteries.

Partnerships

Enel is reinforcing its e-mobility strategy 
through solid partnerships along the value 
chain, notably with IONITY. 
Thanks to the partnership with IONITY, Enel will be able 
to install ultra-fast charging stations in Italy compatible 
with most present-day and future EVs. The partnership 
will enable interoperability at EU level, with Enel X  
final customers able to charge their e-vehicles  
on ultra-fast charging stations throughout the EU.

IONITY is an e-mobility joint venture born in 
2017 involving the car manufacturers BMW, 
Daimler, Ford, Volkswagen and newcomer 
Hyunday. 
The agreement with Enel is a cooperation agreement 
operational since 2018. It has been expanded with  
interoperability services in 2019 and it specifically  
addresses the retail and commercial services of the  
e-Mobility value chain in road transport. The technology  
involved is an ultra-fast charging system and related 
infrastructure capable to provide charging services of  
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Francesco Venturini, 
Head of Enel X  
and Marcus Groll, 
Chief Operating  
Officer at Ionity, 
signing an e-mobility 
cooperation  
agreement on  
May 29th, 2018. 

up to 350kW. The current scope of the agreement  
covers the installation of 20 sites across Italy by 2020. 
These sites will be open to Enel X customers through a 
dedicated App. Each site will host up to six 350 kW  
ultrafast stations that will enable the newest e-cars to 
fully charge in 15-30 min.

Enel’s role will be to scout for sites, provide 
Capex to equip them with ultra-fast charging 
stations and provide maintenance.
The stations will be part of the Italian EV infrastructure 
network which also includes charging points deployed 
within the wider Enel national plan for charging  
infrastructure: up to 14,000 quick, fast and ultra-fast 
charging points by 2022. 

IONITY will fully operate the sites as the CPO 
(Charge Point Operator). 
IONITY will use the European CCS “Combined Charging 
System” standard, thus ensuring cross-brand compatibility  
with most present-day and future EVs. Enel X is also  
one of the Mobility Service Providers providing charging 
services to its EV customer leveraging on the IONITY  
ultra-fast network plan for EU aimed at installing up to 
400 ultra-fast sites within 2020. 

Currently, two stations are already in  
operation in Italy. The interoperability  
capability is up and running in all IONITY  
EU countries.

Ultra-fast charging 
station Enel X & 
Ionity at Valdichiana 
(Arezzo), Italy
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Enabling factors

The European Union is now creating  
a valuable enabling environment to let  
e-mobility play its key role as a clean  
and reliable fuel for transport uses. 
Recently enacted policies are spreading good enabling 
conditions in all the EU for a number of e-Mobility  
associated technologies, including passenger  
EVs & Li-ion batteries improvement, electric buses and 
charging infrastructure. The most relevant implemented 
policies include:

• The EU Directive on the promotion of energy from 
renewable sources, setting renewables-share targets in 
transport of 10% by 2020 and 14% by 2030, for which 
EVs are eligible. 

• EU regulations on CO2 standards for light and 
heavy-duty vehicles, setting limits for car producers  
of 95 gCO2/km by 2020 and ca. 67 gCO2/km by 
2030, and emissions reductions of 30% by 2030 for 
heavy-duty vehicles compared to 2019. 

• The EU Directive on energy performance of buildings, 
setting charging requirements in new and refurbished 
public & private buildings from 2021 onwards. 

• The EU Directive on clean vehicles, asking for  
certain shares of clean vehicles targets in the public 
administration fleet by 2025 and 2030. 

• The EU Directive on alternative fuels infrastructure, 
asking EU Member States to plan mid-term public 
charging infrastructure developments. 
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In parallel, EU industry alliances for  
e-Mobility are gaining momentum and  
European automotive players are moving 
forward faster than ever before. 
That is the case of the EU battery alliance, an EU-level 
cooperative platform, which aims at creating a  
competitive manufacturing value chain in Europe with 
sustainable battery cells at its core, involving, among  
others, the European Commission, the European  
Investment Bank and key industrial and R&I actors. 
Several EU car manufacturers have recently announced 
investments in e-mobility. Most notably, the VW Group 
plans to invest $30 billion on electrification by 2023,  
aiming at producing 22 million EVs in the next  
decade. The eMI3 open group, gathering relevant  
global EV market actors, is pushing for harmonization  
of ICT protocols to enable a common language among  
platforms; and the EU Electromobility Platform  
is supporting sustainable EU policies, programs and  
initiatives promoting e-mobility. Europe could capture  
a battery market of up to €250 billion a year from  
2025 onwards. Covering the EU demand alone requires  
at least 10 to 20 ‘gigafactories’. 
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Even if the framework is evolving positively, 
there is still a relevant number of barriers 
hindering the adoption of electric mobility. 
EVs are still perceived as more costly than ICE alternatives,  
even if they are comparable in terms of Total Cost of 
Ownership. Often countries haven’t always developed 
public charging infrastructure plans (if any) with sufficient  
detail to solve the range-anxiety challenge. Private 
charging faces excessive administrative burdens that 
hinder its deployment. Infrastructure investments must 
sustain long payback periods due to the still incipient 
adoption of EVs in most countries. EV charging  
costs may hinder EV adoption without adequate tariff 
design. Interoperability is still an issue, hindering  
the deployment of charging services across the public 
charging infrastructure. Demand response participation 
within electricity markets is still not fully implemented, 
limiting EVs from providing energy services to  
the system.

To overcome barriers, a much stronger policy  
framework supporting e-mobility is needed. There is 
still a significant number of actions and measures to be 
taken. Regarding infrastructure plans, national planning 
exercises should establish binding & detailed targets 
(such as minimum yearly charging stations by technology, 
distribution by regions, infrastructure needs in highways  
and requirements on highways concessionaries to  
implement ultra-fast charging infrastructure plans). 
Administrative procedures for private charging should 
be simplified, eliminating the need to obtain neighbors 
consent in multi-apartments for individual installation.  
By adopting credit mechanisms (such as highly  
effective California’s Low Carbon Fuels scheme),  
infrastructure investment risks could be minimized 
through market-based schemes. Concerning electricity 
tariffs, time of use tariffs favoring night charging,  
eliminating inappropriate charges (e.g. levies, policy 
costs) from the electricity tariff and implementing fully 
variable tariffs would foster a fair market adoption  
of EVs. Markets regulation should progress on defining  
ad-hoc flexibility services aiming at maximizing the  
integration of EVs to the electricity system. Last  
but not least, strengthening technology standards  
is key to guaranteeing interoperability across countries 
and operators.

To overcome barriers, 
a much stronger 
policy framework 
supporting e-mobility 
is needed.
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Case Study:  
Demand Response 

Demand response (DR) aims at increasing the 
reliability of power systems, by leveraging on 
demand flexibility to favor network stability. 
This means that demand response services allow  
consumers to reduce or increase their energy  
consumption over a set period of time and to minimize 
strains on grid systems or balance renewable generation, 
while being financially remunerated for this. Thus,  
customers may offset part of their energy bill  
thanks to revenues deriving from their participation  
to DR programs.

Broadly speaking, there are two ways to leverage  
flexibility on the demand-side:

• Demand response is implicit when consumers react 
(through automation or personal choices) to varying 
electricity prices to save on energy expenses, thus 
adapting their behavior to price signals. 

• On the opposite, it is explicit when demand response 
can be used as a committed and dispatchable measure 
to offer several energy market services (such as  
wholesale, balancing, reserve, etc.). This is usually  
facilitated and managed by an aggregator that can  
be an independent service provider or a supplier. 

Currently, the size of the overall demand response  
market is equal to about 50 GW and it is estimated to 
grow by more than 8% by 20212.

2   BNEF
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As for the benefits for the system as a  
whole, demand response makes it possible 
to avoid building, operating and maintaining 
conventional thermal plants whose flexibility  
services can be partially replaced through 
the aggregation and the active management 
of power demand. 
Additionally, when it comes to Transmission System 
Operators (TSO) and/or Distribution System Operators 
(DSOs) investments aimed at increasing grid security and 
adequacy, demand response makes it possible to defer  
if not altogether avoid the higher costs deriving  
from physical grid expansion. Moreover, DR allows to 
accommodate reliably into the power system a greater 
share of renewable generation neutralizing their  
higher intermittence, while increasing grid stability  
and reliability.

Enel X is a world leader in demand response 
and has activities in all open wholesale  
markets in North America and in many  
countries in Europe and in Asia Pacific, 
managing 6.3 GW (2019 E) across multiple sites and  
planning to scale up the business to 10.1 GW by 2022.  
The business model developed is based on revenue 
sharing, where Enel X, as aggregator, receives a  
compensation from the Utility or TSO for the service  
offered, and pays back a certain percentage of  
it to its final customers. Thanks to the aggregation,  
Enel X enables customers (regardless of their size,  
industrial sector or industrial process) to participate  
in capacity or balancing services. 

Enel X is positioned right in the middle of the 
demand response value chain, by connecting 
utilities, TSOs and C&I customers. 
Enel X creates value for utilities and TSOs by delivering 
cost efficient, reliable, and clean capacity and balancing  
resources, all the while creating value for C&I and 
residential customers, by identifying, aggregating, and 
monetizing flexibility (curtailment, distributed generation, 
storage) through the usage of technology platform and 
optimization algorithms.
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Partnerships

Enel X has signed an exclusive agreement 
with Ameren, Missouri’s largest utility, with 
more than 1.2 million customers, 
in order to strengthen its commitment to a decarbonized,  
sustainable and circular economy3 and reinforce its role 
as a leader in the demand response sector, 

The aim of this partnership is to deliver  
100 MW of demand response resources  
from the utility’s commercial and industrial 
(C&I) customers for the 2019 - 2021  
program period, 
with delivery periods running May-September each year. 
In partnership with Ameren, Enel X will recruit participants  
from different industrial sectors in the utility’s territory  
and manage the portfolio of C&I demand response 
resources, helping to reduce peak demand across 
Ameren’s distribution network and provide additional 
resources to the MISO transmission system. 

Enel X will fully manage Ameren’s portfolio of 
C&I customers participating in the demand 
response program, 
optimizing each customer’s participation and maximizing  
their financial return. Additionally, Enel X will enable  
customers to track and adjust their energy usage to 
avoid peak demand charges and reduce overall energy 
expenses. Thus, thanks to the partnership with Ameren, 
Enel X will be able to create value not only for the  
whole system, by providing balancing services to Missouri’s  
utility and supporting Ameren’s commitment to the  
Missouri Energy Efficiency Investment Act (MEEIA)4,  
but also for the consumers, by providing participants 
with new revenue streams, all the while minimizing the 
impact on their operations. Enel X provides customers 
the resources and incentives necessary to identify  
and take advantage of demand response opportunities 
using an integrated, data-informed approach to  
customer engagement and marketing.

In the first year of the partnership, Enel X 
was able to recruit customers from all  
industries, including sites such as schools, 
arc furnaces, and flour mills. 
The overall performance from the first season met 
expectations and solidified the partnership. Customers 
were only asked to curtail twice throughout the  
season, and they did so using energy reduction plans,  
automated DR, back up generation, or a combination of 
the former. Keeping close attention to their usage  
on the Enel X platform assisted the customers to achieve 
committed reductions. 

3   Demand response targets two out of the five circular economy milestones: sustainable inputs and sharing platform.

4   Which encourages electric utilities to develop and implement energy efficiency and Demand Response programs in the state.
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Enabling factors

As of today, regulation represents one of  
the most important enabling factors 
for the deployment of DR flexibility services, whose 
adoption differs greatly from one geography to another. 

In Europe, for instance, where the demand 
response landscape is quite heterogeneous, 
EU Regulators have been working towards the creation of 
a European regulatory framework to support customer 
inclusion and participation in the electricity markets also 
through demand response. In particular, the Directive 
2019/944, amending Directive 2012/27/EU, and the  
Regulation 2019/943 states that “Member States shall 
ensure access to and foster participation of demand  
response, including through independent aggregators in 
all organized markets”, advocating for “transparent  
rules that clearly assign roles and responsibilities to all 
market participants”, and a non-discriminatory  
treatment for demand response providers, on the basis 
of their technical capabilities.

In other regions, such as North America, 
demand response is able to participate in a 
plurality of programs, both those offered by 
the Independent System Operators and the 
different utilities present.
 In some countries, demand response has long since 
been considered fundamental to the achievement of 
national energy targets, like in the United States, with 
the Energy Policy Act of 2005 (EPACT). The Act codified 
that a key objective of U.S. national energy policy was 
“to eliminate unnecessary barriers to wholesale market 
demand response participation in energy, capacity,  
and ancillary services markets by customers and load 
aggregators, at either the retail or wholesale level”.

In Japan, demand response has been  
highlighted as part of the solution  
in the wake of the Fukushima nuclear  
disaster in 2011. 
Through the 2014 Strategic Energy Plan (SEP), in fact,  
the Japanese government moved towards the creation  
of a demand-side led energy system, as “Enabling  
demand-side participation was seen as determining the 
type and scale of energy sources in the market  
(i.e., the energy mix) and enhancing system stability.”  

To achieve this, the Japanese government started  
to implement a series of strategies such as supporting 
the development of demand-response systems and 
smart communities. 

Nevertheless, in general terms the deployment of  
demand response still faces some barriers, such as:

• The lack of a clear business case both for  
the consumer and for the service provider, as the  
revenue model may not value DR flexibility enough  
to compensate for the risks and the costs it entails  
(i.e. technical qualification costs, penalties, etc.). 

• The limitation to value stacking i.e. as demand  
response providers may be faced with unnecessary  
restrictions to access multiple markets. Value stacking  
can improve the business case for demand side  
participation but in order to do so, it’s also important 
to have, together with the possibility to participate,  
a clear description of how the available flexibility can 
be allocated to the different services.

• The presence of stringent criteria in the  
prequalification requirements for the procurement  
of TSOs flexibility services that limit actual DR  
participation or negates the principle of “equal level 
playing field among technologies”5.

• In some cases, the heterogeneity in flexibility product 
design in interconnected systems, such as Europe, 
means having to develop a new device and system 
for each market, and/or new business models, with 
greater costs for the Companies (such as Aggregators) 
providing the service. 

In Europe, the proper implementation of the Clean  
Energy Package might eliminate aforementioned  
barriers, paving the way to the full deployment of  
demand response services. Other solutions might be  
the development of clear retributive schemes that  
might ensure fixed costs recovering at minimum, and  
the establishing of quantitative objectives at national 
level, for the participation of demand response in  
energy markets.

5   “Demand Response in U.S. Electricity Markets: Empirical Evidence”, Cappers, Goldman and Kathan, 2009.

68 BUILDING THE ELECTRIFICATION ALLIANCE



Case Study:  
Storage

Battery energy storage is a technology  
solution devised to capture energy produced 
at one specific point in time to use it at  
a later stage, depending on need. 
Battery energy storage market can be categorized in 
stand-alone configurations (Front of the Meter, or FTM), 
envisaged to deliver services to the energy grid and  
onsite configurations, usually connected to a consumption 
unit (Behind the Meter, or BTM). In 2018, the global  
energy storage market5 reached 9 GW, with FTM at 5.6 GW  
and BTM at 3.4 GW (of which 1.5 GW in the Commercial 
& Industrial customers segment, 1.8 GW in the residential 
segment and 0.1 GW in the e- Mobility sector). 

By 2040, both Front of the Meter and Behind 
the Meter storage solutions are expected to 
grow by 25%. 
Out of the total growth, BTM will account for 88%, 
with C&I customers representing 25%, residential 21%, 
and batteries for e-Mobility 42%. This equals to a total 
expected investment of €595 billion ($662 billion) in this 
market within the set timeframe. The top 10 markets  
will make up almost three quarters of the global market, 
with China and the U.S. at the lead in 2040. Regionally,  
on a megawatt basis, 40% of total installations will be in 
Asia Pacific, with 33% in Europe. 

Aton president Ettore 
Uguzzoni, Aton funding 
partner Aldo Balugani and 
Enel X CEO Francesco 
Venturini next to some 
of the Enel X e-home 
storage products.
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Storage technologies are able to provide 
great benefits to the whole energy system:
• First of all, they contribute to the decarbonization of 

energy demand, as they can limit the curtailment  
by storing renewables electricity at times in which the 
grid is overloaded and injecting it when needed.

• When it comes to TSOs and/or DSOs investments 
aimed at increasing grid security and adequacy, among 
others, storage technologies make it possible to lower 
if not altogether avoid the higher costs deriving from 
physical grid expansion.

• They enable consumer empowerment, as energy 
storage systems consumers can actively participate in 
the energy markets by offering flexibility services to 
TSOs / DSOs. Also, they encourage self-consumption, 
promoting higher energy efficiencies.

• Moreover battery energy storage can play an  
important role supporting electricity system resiliency.  
In California, for example, behind-the-meter energy 
storages (among other technologies) are incentivized 
in those areas where people have the highest risk  
of suffering “preventive blackouts” due to the wildfire 
prevention regime, as they help to overcome  
emergency situations.

• Additionally, storage technologies contribute to  
ensuring long-term system reliability, since the grid 
will be further stressed as variable renewable  
energy contribution increases while, at the same  
time, system inertia decreases, due to the expected 
closure of conventional coal plants (as part  
of the decarbonization policy targets set for the  
electricity sector). 

Nevertheless, despite its widely recognized 
potential, the storage technology market  
is currently still embryonic. 
This is due to high technology costs that, though  
declining (battery pack prices have dramatically fallen 
by 85% from 2010 to 20186), have yet to make storage 
investments fully profitable, especially in those countries 
where the appropriate regulatory framework has  
yet to develop, and revenue streams remain uncertain.

The Enel Group has set foot in the  
storage sector 
and has been cooperating with regulators to identify  
the proper market structure to make this solution  
economically viable for all the parties involved.  
During this time, it has also gained valuable experience  
to support its positioning in the market. Specifically,  
Enel X has elected to cover multiple steps of the  
value chain, by defining project design and requirements 
(EPC Projects), stipulating financial partnership  
and taking care of business development (commercial) 
providing operation services (asset management),  
and developing a software to maximize the stacking  
of the value streams by providing clients with  
additional services, such as demand response  
(solution development). 

The strategic but selective approach  
to storage adopted by Enel X is based on 
complementing its prevalent products  
with capex light BTM storage solutions for  
B2B customers, 
supporting distributed energy resources development  
at B2C level while looking at the FTM segment mostly  
for stand-alone batteries in selected Enel Group’s 
markets, where the Group has a significant presence of 
generation assets and is actively participating in the  
ancillary services market. The Group plans to grow  
globally to 439MW of installed FTM and BTM storage in 
2022 from the current 113MW expected at 2019 YE,  
with products sold to C&I customers that will account for 
60% of the expected target year cumulate figure.

6  BNEF.
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Partnerships
Enel has been committing itself to lead the transition  
to a sustainable, inclusive and smart society.

Among the solution to reach this objective 
Enel X launched a new experimental  
partnership with RSE (Ricerca Sistema  
Energetico) 
allowing for the first time in Italy residential energy storage  
systems to offer balancing services to the electricity 
grid. RSE is a public company that carries out research 
into the field of electrical energy with special focus on 
national strategic projects. 

The partnership with the RSE allows Enel X 
to aggregate residential energy storage  
systems, enabling them to participate in  
active demand management programs 
(UVAM, Unità Virtuali Abilitate Miste, e.g. Mixed  
Enabled Virtual Units), a prerogative that until recently 
was reserved only for large production plants or  
industrial loads. 

Enel X’s role is to install a communication 
and remote control system for the storage 
unit that will allow its optimization. 
Through the remote control system, Enel X will in fact be 
able to call upon the storage unit and, taking into account 
the self-consumption functions, provide services for the 
power system, all the while optimizing storage usage to 
minimize the impact on the battery’s state of charge and 
availability. Launched in the Italian provinces of Brescia, 
Bergamo, and Mantua, the project is scheduled to be 
completed at the end of 2020, and already includes  
the participation of more than 100 photovoltaic systems 
with storage, resulting in the creation of a veritable  
Smart Community. 
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Additionally, as part of its pledge to support 
innovation in the energy sector and promote  
the Circular Economy, Enel has also  
partnered Aton, an Italian manufacturer for 
smart storage solutions, and Intesa  
San Paolo, the first Italian banking Group. 
As part of this partnership agreement, Aton Storage, an 
Italian company that develops and produces innovative 
systems to store electricity from photovoltaic sources, 
received a loan of 1.5 million euros from the Italian  
banking group to support its activities and the new  
initiatives launched alongside Enel X. The partnership 
with Intesa San Paolo is aimed at promoting  
the development of innovative supply chain projects 
belonging to small and medium enterprises.

Specifically, the partnership between Enel X 
and Aton is aimed at offering energy storages 
integrated with photovoltaic systems to  
residential customers, at competitive prices. 
Thanks to this agreement, solar panels become a  
resource that can be used both day and night to  
increase renewables self-consumption, thus contributing  
to the achievement of national RES targets. Thus,  
the partnership brings a series of benefits, both to the 
Companies involved and to the whole system: in fact,  
it has allowed Aton to accelerate and direct its  
innovation efforts towards tangible results, providing  
it with a great opportunity for economic and  
technological development. It’s also a way for Enel to 
complete its offering, all the while allowing its partner 
companies to express their full potential.
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Enabling factors

Policy makers are becoming more and  
more aware of the positive externalities  
that energy storage can give to modern  
power systems 
and policies are being set-up up across the globe at  
multiple levels to support energy storage development. 

In the European Union, regulation has been 
taking an ever growing interest in storage 
technologies ever since 2007, with the  
Integrated Strategic Energy Technology Plan 
(SET- Plan), revised in 2015. 
The Plan described “an EU approach to energy research 
and innovation, designed to accelerate the transformation  
of the EU’s energy system and bring promising new 
low-carbon technologies to the market.”7 The Plan states 
that a breakthrough in the cost-efficiency of energy 
storage technologies was needed to complete  
decarbonization by 2050. Below, some of the main EU 
regulations related to energy storage technologies  
(with a focus on stationary storage versus mobile storage 
systems, i.e. EVs batteries):

• Renewable Energy Directive (2013)

• Clean Energy for All Europeans Package (2016).  
The Clean Energy for All Europeans Package proposed 
at the end of 2016, is aimed at facilitating the clean 
energy transition. In particular, the proposals related 
to the electricity market aim to allow more flexibility 
to accommodate an increasing share of renewable 
energy. They include provisions designed to remove 

legislative barriers to storage. The Package consists of 
eight items of legislation, among which, the Common 
rules for the internal market in electricity Directive and 
the Regulation on the internal market for electricity 
directly address energy storage.

 — The Common rules for the internal market in  
electricity Directive aims to reduce barriers to  
energy storage, and mandates non-discriminatory 
and competitive procurement of balancing  
services and fair rules in relation to network access 
and charging.8

 — The Regulation on the internal market for electricity  
states that “disproportionate grid infrastructure 
should not be built where other options, including 
storage, provide a better economic option. Member 
States should also incentivize distribution system 
operators to procure flexibility services, including 
storage services.”9

• Energy Storage – the role of electricity (2017)

• Promotion of the use of energy from renewable  
sources Directive (recast) (2018)
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In the United States, the Federal Energy 
Regulatory Commission has issued  
a widespread regulation (FERC Order 841, 
2018) that requires all wholesale markets  
to make changes to rules so that storage 
systems might participate across all  
services while market operations would take 
into account its physical and technical  
characteristics. 
This is the most comprehensive regulation issued to  
date, and will ensure storage competes equal level 
against incumbent generators. The federal Government 
has also implemented other measures aimed at  
supporting the deployment of energy storage, especially 
in association with renewable energy assets: the  
investment tax credit (ITC), for example, allows for a tax 
reduction if the battery system stores energy produced 
mostly from solar panels. As of today, stand-alone 
storage is not eligible for the ITC, but there are already 
proposals in this sense10.

In the US, storage is also supported at  
State level. 
For example, the State of New York has set some of the 
most ambitious energy and climate goals in the country,  
including a mandate to get 70%10 of electricity from 
renewable sources by 2030. To this end, storage  
technologies have been considered critical, with 1.5 GW 
and 3.0 GW storage capacity targets set respectively  
by 2025, and 2030. In Massachusetts, the Government 
set a 200 Megawatt hour (MWh) energy storage target  
for electric distribution companies to be achieved  
by January 1, 2020, as the technology is considered  
“a significant strategic opportunity for the State”, and  
fundamental in reaching the target of 100% of  
RES energy by 2045 (Bill H2836).The strategic role of  
the technology is underlined by the Energy Storage  
Initiative Program, launched by the Government in 2015 
and aimed at making the country a national leader  
in the emerging energy storage market.

Storage pilot project examples are  
numerous. 
In Italy, the transmission system operator Terna has 
tested a 48MW/253MWh portfolio of battery projects to 
provide both frequency regulation and load-shifting at 
TSO level. Testing technologies for these two applications 
has generated mixed results, but has helped kick-start  
storage in Europe, providing valuable operational  
experience for grid operators and battery providers. In 
South Korea, the government policy on renewable energy 
supports FTM battery storage in combination with wind 
and solar-plants. The policy has fostered deployment  
of 1.5GW (or 3.6GWh) until 2018, which is expected to get  
to 6.2 GW (or 16.6 GWh) by 2030. 

Nevertheless, even though regulation on 
energy storage has been progressing in a 
number of countries, generally speaking the 
storage market is still mostly characterized 
by uncertain revenue streams 
and high costs that discourage investments in the 
technology, in the absence of the appropriate regulatory 
framework strongly supporting its deployment. 

In fact, in most countries storage regulation 
is still at an incipient stage, 
as potential business cases face some constraints, such 
as the presence of net metering schemes11, the absence 
of adequate long term price signals (as retail electricity 
prices don’t fully reflect actual costs or the interplay  
of supply and demand) and the limitation in terms of  
revenue stacking from other services.

7 European Court of Auditors, “EU support for energy storage”, Briefing Paper, April 2019.

8  Norton Rose Fulbright, “Regulatory progress for energy storage in Europe”, March 2019

9 European Court of Auditors, “EU support for energy storage”, Briefing Paper, April 2019.

10 For example, on April 2019, Congressman Mike Doyle (D PA) filed legislation to modify the ITC federal tax code in order to include standalone 
energy storage among the eligible technologies

11 Discourage storage applications, as the grid works as a virtual storage for the electricity produced and injected.
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Governments in particular play one of  
the most pivotal roles either by establishing 
the policy framework and necessary  
market regulations, providing fiscal and 
financial incentives or by directly investing 
governmental money. 
In this sense, as recognized by the EU Court of  
Auditors, “a supportive legislative framework and more 
predictable market conditions, such as harmonized  
technical standards, can boost demand for energy storage,  
decrease the risk of investing and, as a result, trigger 
private investments in technological development”12.

Furthermore, fiscal and direct incentives result  
particularly important for the deployment of storage 
technologies at this juncture:

• Fiscal incentives provide important price signal  
for storage market participants, like the tax credit 
established by the Italian Budget Law 2020, which  
provides up to 40% tax credit ( for investment  
of up to 2,5 million euros) for the acquisition of assets 
such as battery storages. 

• Direct incentives such as grants provide a solution  
to upfront financing challenges while other  
incentives, like the SMART program in Massachusetts, 
or the similar REC scheme in South Korea, that  
incentivize auto consumption and provide a higher 
premium when a storage system is added to a PV 
installation, offer the long term price signals necessary 
to jumpstart storage investments.  X

12   European Court of Auditors, “EU support for energy storage”, Briefing Paper, April 2019.

A supportive legislative 
framework and more 
predictable market 
conditions, such as 
harmonized technical 
standards, can  
boost demand for  
energy storage.
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— By Eurosibenergo

Driving down the building  
sector’s carbon emissions 
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A strong commitment to a progressive sustainability agenda  
and a fierce determination to further drive down carbon 
emissions through partnerships and innovation are central  
to the aims and priorities of EuroSibEnergo. 
Research and technology advancement is the backbone of continued  
growth and the improvement of efficiency. It aims at implementing the 
best available technologies on an ongoing basis. The company conducts 
wide-ranging research and development activities to harness cutting-edge 
resource-saving and cost-cutting technologies into its production cycles.  
It focuses its efforts on creating innovative long and short-term solutions  
for the challenges it faces.

Cross-industrial partnerships is new approach to promote 
low-carbon future.
In 2017, RUSAL - the largest aluminum producer outside China - launched 
ALLOW a new market leading brand for aluminum with a verified low carbon 
footprint. RUSAL has one of the lowest level of GHG emissions in the industry 
due to its access to clean, renewable energy generated by EuroSibEnergo’s 
hydro power plants which secure long-term electricity offtake. 

Aluminum is fully recyclable and already used in aerospace and packaging 
industries, as well as in electric vehicles, one of the growing new electricity 
consuming sector. It is also used in the development of more energy efficient 
buildings, which are essential to the low carbon transition.

The base of the partnership consists in the delivery of sustainable electricity 
generated by EuroSibEnergo’s hydro power plants to RUSAL aluminum smelters,  
which cover almost 100% of existing manufacturing capacities in Siberia.
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The ALLOW brand is thus setting up a new standard for the aluminum industry,  
which is one of the most power intensive and is responsible for approximately  
1% of global GHG emissions according to Carbon Trust estimates. The carbon 
footprint of RUSAL’s aluminum production is more than 3 times below the  
industry average of 12.3 tonnes of CO2 per tonne of aluminum and substantially  
lower than the typical aluminum produced in China, which dominates global 
production. The idea is to lead the industry by example and reduce the  
carbon footprint of products even further.

This initiative is currently fostered by other key players in the industry to 
implement actions switching to low or free carbon power supply often by 
construction of new renewable power generating capacities.

Innovation activities as a part of EuroSibEnergo strategy.
In 2017 EuroSibEnergo, with the support of the Ministry of Energy of  
the Russian Federation, established the industry Club «Innovations in the  
Power sector» as an instrument for cooperation among representatives of 
the power industry in the sphere of innovation strategy. Representatives  
of appropriate Ministries and authorities, management of leading power  
companies, scientific organizations, developers and funds are participating  
in the Club’s activities. As of now, the Club has developed a range  
of innovative decisions for the business backed by scientific research to further 
commercialization in areas such as digitalization, renewables, virtual reality, 
and blockchain. 

Photovoltaics are key to a sustainable future for the world’s 
building sector. 
According to IEA, the building and construction sectors combined are 
responsible for over one-third of the global final energy consumption and 
nearly 40% of total direct and indirect CO2 emissions. Energy demand from 
buildings and building construction continues to rise, driven by improved  
access to energy in developing countries, greater ownership, the use  
of energy-consuming devices, as well as a rapid growth in global buildings 
floor area.

Among various sectors, buildings undergo the most abrupt CO2 emissions 
reductions. One of the considered options to reduce CO2 emissions from the 
buildings sector is the application of Building Applied PV (BAPV, rooftop solar 
installations), which is becoming increasingly competitive and market-ready. 
Furthermore, Building Integrated PV (BIPV, facades, windows, etc.) are rather 
becoming challenging now. The rooftop only represents a minor fraction  
of the building’s available surface area. Thus most of the building’s potential 
for generating renewable energy on facades and windows remains untapped.

With the planet’s climate changing rapidly, it is time to fundamentally research  
and switch to sustainable electrification to eliminate carbon pollution.  
According to the Quadrennial Technology Reviews (QTR) released by the 
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Top photo: 
ALLOW brand for low-carbon 
footprint aluminum

Bottom Photo: 
Perovskite Solar Cell Prototype

Department of Energy (DOE), solar energy is one of the game-changing clean 
and efficient energy technologies that can fight the current extreme level of 
emissions. As reported in IRENA’s Renewable Energy Statistics 2019 report, 
the world’s generation of solar energy saw a massive growth from 383 GW  
in 2017 up to 480 GW in 2018. As public awareness about photovoltaics  
improves, the field sees more and more innovations: the year 2019 was full  
of innovations in all branches including efficiency, storage and design.

If the most widespread crystalline solar modules are successfully applied to 
rooftop solar installations, such modules could be heavily integrated into 
facades and windows. That is why solar researchers are trying to develop 
solar cells that could be applied into facades or windows and be as efficient 
as those currently made with silicon and with a comparable cost.
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Partnerships 
Since 2016, EuroSibEnergo and Lomonosov Moscow  
State University (MSU) have worked together researching  
perovskite technology. Advanced research work and 
testing require a team with many years of experience  
and the most innovative equipment. Keeping this  
in mind, EuroSibEnergo and MSU assembled a team of 
researchers based at the Faculty of Materials Science, 
to work closely with researchers from all over the world. 
The National Institute of Advanced Industrial Science and 
Technology (Japan), the Chemical Materials Evaluation 
and Research Base (Japan), the National Institute for 
Materials Science (Japan), the University of Rome (Italy), 
the University of Valencia (Spain) are just some  
of the research centers which have contributed to the 
scientific work.

Among the many results of this fruitful cooperation  
between EuroSibEnergo and MSU are nine regional and 
four international patent applications, with more to come 
in the next few years. The MSU laboratory has successfully  
prepared several testing samples and patented new ways 
of manufacturing.

The search for new ways of manufacturing and  
encapsulation requires cooperation with world-leading 
producers of solar panels. Thus, EuroSibEnergo is  
in talks with DAS Energy (Austria), one of the leading 
manufacturers of solar panels in Europe. 

The technology under research aims at the development  
of semitransparent flexible panels. Unlike common 
monocrystalline panels, which require hard casing, 
perovskite technology allows for the creation of flexible 
elements perfectly suitable for innovative architectural 
solutions. Lightweight, rigid, yet flexible panels can be 
installed on curved facades turning useless areas into 
electricity generating ones. Moreover, compared to 
the monocrystalline panels, perovskite cells are more 
efficient when generating electricity from diffused light. 
Perovskite solar cells ideally could be used for BIPV solar 
systems, both in facades and in windows.

Besides that, perovskite technology can be used together  
with crystalline technology - tandem perovskite solar 
cells. As of today, monocrystalline and polycrystalline 
solar panels are two of the most widespread types of 
solar panels. Despite their relatively high adoption rate, 
both types are far from perfect: efficiency rate of the 
monocrystalline panels can hardly top 20%, while their 
aesthetic value is highly arguable. Solid improvement 
of both of the said aspects is the goal of the tandem 
perovskite solar cells. The concept of this independent 
light-harvesting solution is semitransparent film, which 
can be applied on existing crystalline panels of any form 
and size. The existing laboratory prototypes of perovskite 
film reveal efficiency up to 25.2%, while the perovskite/
Si tandem cells demonstrate efficiency of 28%. The 
progress made during the las 9 years is truly remarkable, 
placing the technology right behind the most advanced 
multi-junction cells. 

Case study: 
Perovskite solar cells –  
the future of photovoltaics
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Enabling factors
Countries should set detailed market targets on building 
energy performance to send clear signals to industry and 
investors. As of 2018, only 69 countries had mandatory or 
voluntary building energy policies.

The European Union’s Energy Performance of Buildings 
Directive (EPBD) requires all new buildings to be nearly 
zero-energy by the end of 2020. All new public buildings  
must be nearly zero-energy by 2018. For example, the 
Italian legislative decree 28/2011 based on the EPBD 
states that from the 1st of January 2018, new buildings 
and buildings undergoing deep retrofit have to comply 
with the following requirements (among others): 50% of 
heat and domestic hot water demand must be covered 
by renewables and a certain minimum electrical power 
of renewables must be installed. These two requirements 
do not explicitly mention PV, but the end result is that 
the most common and economically viable solution is to 
install PV in combination with heat pumps.

In the Russian Federation, the Governmental Decree 
about the requirements to energy efficiency of buildings, 
construction structures and apartment houses regulates 
state policy regarding the energy performance of the 
building sector. The main incentives to increase energy 
efficiency of the buildings are linked with tax exemptions.

There is also legislation regarding the promotion of  
renewables, which could be applied to boost energy  
efficiency of the building sector. The Federal Law about 
the development of micro power generation regulates 
the development of micro power generation, limited  
by 15 kW, for residential electricity consumers, like 
households and small business. It is expected that this 
law will promote the use of renewables, especially solar 
technologies, both rooftop and BIPV by the private  
sector, providing electricity offtake by electric utilities.

The same legislation is required regarding industrial  
buildings, office buildings and apartment houses to  
ensure the use of BAPV and BIPV solar technologies  
by medium and large business. 

The Report of the Ministry of Economic Development 
regarding energy saving and energy efficiency concludes 
that existing incentives like tax exemptions are not  
effective to promote energy efficiency in the building 
sector. To improve energy efficiency in that sector, the 
Ministry proposes to make changes in corresponding 
state policies, including in the implementation of the 
best available technologies in the construction industry 
as well as the introduction of a mandatory building  
energy code with an incentive program.  X

[...] the perovskite/
Si tandem cells 
demonstrate 
efficiency of 28%.
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— By Hydro-Québec

Leading the energy transition 
with smart homes and 
transport electrification
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The electric power industry is undergoing profound change. 
In its Strategic Plan 2020-2024, Hydro Québec affirms its desire to be  
a leader of the energy transition. With its clean and 99% renewable energy,  
it can make a strong contribution to the province’s collective wealth and play 
a central role in the emergence of a low-carbon economy.

With the help of our various partners, we are exploring new 
avenues to make an ambitious and complex shift that  
aims to improve the entire electrical system, from energy 
generation to consumption. 
We want to fight climate change by promoting solutions that combine energy 
efficiency and renewable energies. This exciting time leads us to think  
outside the box and create synergies with our many stakeholders in order  
to seize opportunities to innovate and adapt. In this context, Hydro Québec 
is diversifying its offer by focusing in particular on integrating new digital 
technologies and innovative business models into the company’s value chain.

Hydro-Québec’s Technological Vision 2035, an innovative 
and sustainable vision for the future, establishes the  
company’s main development guidelines. 
Under it, our innovation projects will revolve around our customers, our assets  
and the power system of tomorrow. These projects will diversify our service 
offering and usher in a new era of electrification that will make it possible for 
each of our customers to contribute to decarbonization.

To support the technological objectives of Vision 2035,  
Hydro-Québec has 106 projects under way, 26 of which  
are carried out in partnership with businesses and 34 with 
universities, meaning that 60% of our projects are carried 
out with partners. 
We rely on partnerships to benefit from expertise and knowledge  
complementary to that of our teams, to accelerate the development of our  
innovation projects, to share technical and financial risks, and to design 
optimal technological solutions that will be rapidly rolled out both within 
Hydro-Québec and onto the market.

We want to fight climate 
change by promoting solutions 
that combine energy efficiency 
and renewable energies.
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Many ongoing projects and initiatives aim to accelerate  
efficient electrification and mobilize government, university 
and industrial stakeholders. 
Among them, we must mention the conversion of our off-grid systems  
to cleaner and cheaper energy sources, and the interaction with distributed  
energy resources (DER), whether it be self-generation by customers  
connected o the grid, energy storage, vehicle-to-grid energy exchanges or 
demand-side management.

Hydro-Québec carries out its projects in partnership  
with local communities, one of the winning conditions that  
ensures success. 
Our approach considers the concerns of the communities in which our 
projects are integrated as well as any issues that may have been identified. 
For example, we are building an electric microgrid in partnership with the 
Ville de Lac-Mégantic, a visionary sustainable urban development project. 
Hydro-Québec operates 22 off-grid systems powered by thermal generating 
stations. We are in the process of developing a business model that  
will make it possible for communities to play a leading role in developing  
renewable energy.

For Hydro-Québec, the energy transition is an opportunity 
to draw on the knowledge and experience of our different 
partners and to forge strategic alliances. 
We are thus seizing the business opportunities that arise to electrify the 
economy and fight climate change. Partnerships with Dana Incorporated  
and Stelpro will enable us to consolidate our offers in the fields of electric 
mobility and smart energy management.

Hilo thermostat, 
switch and dimmer
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The adoption of this smart energy service 
will make it possible for consumers to play a 
leading role in electricity management, and, 
by the same token, in the energy transition.
Quebecers are large consumers of electricity because 
they use electric heating, and because they have  
access to electricity rates that are among the lowest 
in the world. Their average annual consumption stands 
at 22,000 kWh per household, after a 15% increase 
between 1990 and 2017. About 80% of Quebec homes 
are heated with electricity. Although the energy that 
Hydro-Québec supplies comes from hydroelectricity,  
a 99% clean and renewable source, Quebecers  
are increasingly aware of their energy consumption,  
its environmental impact and what they can do to make 
better use of energy.

To go even further in the responsible use 
of resources, Hydro-Québec is carving out 
a new place in the intermediate market of 
energy management technologies. 
It has founded Hilo, a new subsidiary at the heart of  
the energy transition. Hilo will offer innovative products 
and services in the fields of home automation, building  
automation, energy storage and electric mobility in order  
to make residential and business customers active partners.  
Value creation is now moving to the other side of the 
meter, and through Hilo, Hydro-Québec will secure its 
position as a major player in new energy services. 

The integration of new technologies in 
homes and businesses will make it possible 
for all to do more with less. 
Thanks to optimized energy consumption, Hydro-Québec  
will see a reduction in its power requirements and will  
be better able to manage demand, particularly during 
peak periods. This will generate wealth for Québec  
and contribute to achieving one of Hilo's environmental  
objectives, namely to reduce the province's  
greenhouse gas (GHG) emissions by 52,580 metric  
tons within 5 years.

Case study: 
Smart home energy services

Hilo will offer connected energy products 
and services that will make it easy to optimize  
electricity consumption. 
The first business model that Hilo will launch in 2020 will 
be its smart home and home automation offer. Initially,  
the smart home offer will focus on electric heating 
with smart thermostats and a home automation range 
of products, which include several connected objects, 
including smoke detectors, weather stations (with a rain 
sensor), smart bulbs, wall switches and dimmers. Hilo will 
also offer personalized advice to better manage energy  
consumption. These will be followed by additional electric  
mobility and solar self-generation offers as well as  
improved energy services for businesses, providing these 
customers with better performance thanks to automated 
energy optimization. 

Logo of Hilo,  
Hydro-Québec’s  
new subsidiary
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Enabling factors

Hilo’s offers are in line with the Government 
of Québec's vision and strategies for efficient  
energy use. 
The 2020-2030 Electrification and Climate Change  
Plan (PECC) aims to maintain Québec’s status as a leader 
in the fight against climate change. The province has 
committed to reducing its GHG emissions by 37.5%  
by 2030, in particular by stimulating the electrification  
of the economy and energy efficiency, which Hilo's  
offers can help to achieve. By optimizing the electricity 
consumption of Quebecers, Hilo will free up surpluses for 
export that will contribute to the province's economic 
wealth, help to electrify Québec's economy and reduce 
GHG emissions.

Hilo also responds to the federal  
government’s aspirations in terms of energy. 
In Prime Minister Trudeau’s mandate letter to Seamus 
O’Regan, the new Minister of Natural Resources,  
the Prime Minister said that he expects the Minister to 
"work with partners to implement, as appropriate,  
the recommendations of the Generation Energy Council 
Report, including wasting less energy, switching to clean 
power1….” Hilo will initially focus its efforts on Québec, 
but the company plans to offer its services outside  
the province at a later date.

Partnerships

Hilo is securing the development of its  
smart home offer through a partnership  
with Stelpro. 
On September 27, 2019, Hilo and Stelpro Design Inc.  
created a joint venture with a mandate to develop  
connected devices for smart homes that will contribute 
to efficient energy use. 

Stelpro is a Québec company founded in 1981 
that designs and sells connected thermostats  
and other lines of connected objects. 
The experts at IREQ, Hydro-Québec’s research institute, 
analyzed over 20 companies and technologies. Stelpro 
stood out from the competition by virtue of its experience  
with smart thermostats, its production capacity and its 
proven solutions that are adapted to the Québec market. 
Each year, it sells over 1,000,000 heating units (electric 
baseboard heaters, convection heaters, fan heaters, 
heating cables, etc.) and 400,000 electronic controls, 
including the new Maestro smart thermostat.

Stelpro products will be central to Hilo’s 
smart home offer. 
Given that heating represents more than 50% of the 
electricity consumption of a home, thermostats are 
key to smart consumption management. The Hilo and 
Stelpro joint venture will develop innovative consumption 
management products and combine the engineering and 
product development resources of both partners. In 
addition, the joint venture will work on designing the Hilo 
home automation application that will manage a home’s 
connected devices and simplify the lives of those who 
live in it. The equipment will be designed in Québec and 
manufactured in a Stelpro plant in Shawinigan.

Hilo may establish partnerships with other 
companies in order to diversify its offer. 
It could, in particular, approach businesses that are  
experts in electric mobility or solar self-generation.
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Canadians support the energy efficiency 
measures presented to them. 
As highlighted in the Generation Energy Council Report,2  
Canadians actively participate in energy efficiency 
measures when offers are made available. The main 
reasons behind their participation are financial savings 
and environmental benefits. The Hilo and Stelpro joint 
venture will bank on this reality to solicit the participation 
of consumers and encourage a large-scale rollout.

In addition to contributing to government 
objectives and responding to the will of the 
Canadian people, Hilo's offers provide  
significant added value to customers. 
The products and services of the Hydro-Québec  
subsidiary will make it possible for Canadians to easily 
change their consumption habits to save money  
and participate in a social project to reduce  
their carbon footprint. Hydro-Québec is moving toward 
these new markets by relying on its expertise in  
the energy field and its leadership in renewables and 
technological innovations.

1   Justin Trudeau, Prime Minister of Canada, “Minister of Natural Resources Mandate Letter,” December 11, 2019,  
https://pm.gc.ca/en/mandate-letters/minister-natural-resources-mandate-letter, (accessed January 10, 2020).

2   Energy Generation Council, “Canada’s Energy Transition: Getting to Our Energy Future, Together,” June 7, 2018,   
https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/energy/CoucilReport_july4_EN_Web.pdf, (accessed January 10, 2020). 

The Hilo team at Hydro-Québec
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Case study: 
Facilitating mass 
production of electric 
powertrains

Hydro-Québec wishes to accelerate  
transportation electrification to help  
decarbonize the economy.
In Québec, the transportation industry accounts for  
43% of greenhouse gas (GHG) emissions (2016); in  
Canada, it accounts for 25% of GHG emissions (2016), 
and in the entire world, 16% of GHG emissions (2014).  
The electrification of all means of transportation  
is key to achieving the 2030 GHG reduction targets set 
under the Paris Climate Agreement.

The era of electric mobility is upon us. 
Transportation electrification is accelerating. According 
to Bloomberg New Energy Finance (BNEF) forecasts, 
annual sales of electric vehicles (EV) will reach 10 million 
units in 2025, 28 million in 2030 and 56 million in 2040. 
The EV market is emerging, and alliances between leaders  
and small players in this industry are necessary to increase  
the capital needed to access the world market.

Hydro-Québec is actively participating in 
transportation electrification in order to 
help replace fossil fuels with clean energy. 
For example, Hydro-Québec is rolling out a public 
charging station network and developing materials for 
batteries used in EVs as well as innovative technologies 
for electric motors. Transportation electrification  
is an opportunity for Hydro-Québec to help replace  
fossil fuels with hydroelectricity, an affordable, clean  
and 99% renewable energy. Note that public transit and 
freight transport in urban areas are the sectors that  
contribute the most to GHG emissions. One of the goals 
of Hydro-Québec's Strategic Plan 2020-2024 is to  
contribute to the reduction of GHGs across all its markets.

To remain a leader in transportation  
electrification, Hydro-Québec is counting 
on the growth of its subsidiary TM4. 
The TM4 plant in Boucherville specializes in electric  
powertrains. TM4 has been designing and manufacturing  
electric motors, inverters and control systems for electric  
vehicles for 20 years. In order to develop this subsidiary, 
Hydro-Québec sought to create the conditions that 
would facilitate mass production and marketing of its 
electric powertrain systems. Hydro-Québec has found 
Dana Incorporated to be a choice partner.
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Partnerships

In 2012, TM4 and a Chinese partner,  
Prestolite Electric Beijing Limited, founded  
a joint venture in China—Prestolite  
E-Propulsion Systems Limited (PEPS)—in 
order to establish a foothold in the  
Chinese market. 
The joint venture offers transportation electrification 
solutions, in particular components used in electric  
motors for buses and trucks, throughout China  
and Southeast Asia. It has helped TM4 to promote its  
products and secure its position in the world market.  
In 2017, PEPS outfitted more than 5,000 Chinese buses.

In 2018, Hydro-Québec and Dana concluded 
a strategic partnership to offer an integrated 
electric powertrain solution. 
The equipment manufacturer Dana supplies the majority  
of the major American and international automobile 
manufacturers. Dana TM4 is targeting three markets: the 
light vehicle market, the commercial vehicle market and 
the off-highway vehicle market for the material handling, 
agricultural and construction industries. The company 
employs around 30,000 people in 33 countries around 
the world. In 2018, it posted sales of more than $8.1 billion  
dollars. Through this partnership: 

• Dana Incorporated has become TM4’s majority  
shareholder with 55% of shares;

• Hydro-Québec maintains a 45% interest along with 
many veto rights regarding TM4’s governance and  
strategic decisions;

• TM4 is now Dana’s supplier of electric motors, inverters  
and controllers. The Dana TM4 joint venture will 
promote TM4’s growth and enable it to reach its full 
business potential;

• For its part, Dana is gaining the possibility of extending 
its line of products to all types of EVs.

The Hilo team at Hydro-Québec
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Alliances are strengthening the Dana TM4 
partnership. 
In November 2019, Hydro-Québec invested $85 million 
to ensure TM4’s growth. This investment has made it 
possible for Dana TM4 to forge the following strategic 
partnerships:

• Buyout of the 50% stake that it lacked in PEPS. Dana 
TM4 now owns 100% of the Chinese company, which  
is now called Dana Electric Motor Co. (DEMCO);

• Integration of the activities of the Italian company SME, 
which has developed a line of electric motors and  
controls for a wide range of off-highway electric vehicle  
applications in the material handling, agricultural, 
construction and automated vehicle industries. SME’s 
low-voltage systems are the perfect complement to 
TM4’s high-voltage product line.

Dana and TM4 are a perfect fit. 
Thanks to Dana’s sales network, TM4 products are now 
found in more than 16,000 heavy vehicles, in particular  
city buses, and will soon be used in delivery trucks 
around the world. 

Enabling factors 

The Government of Québec is committed  
to transportation electrification. 
A variety of programs and measures have been introduced  
to support the electrification of personal, public and 
freight transportation. Among these are the following: 

• The Transportation Electrification Action Plan  
2015-2020 includes measures to encourage the use of 
EVs, develop innovative solutions in the transportation  
of goods, ramp up R&D efforts and support the  
marketing and exportation of innovative Québec  
products. This plan has been replaced by the  
2020-2030 Electrification and Climate Change Plan;

• The 2030 Sustainable Mobility Policy adopted in 2018 
includes, in particular, mobility funding projects.  
Financial incentives are key to developing partnerships. 
The goal of this reflection was to secure financing for 
all sustainable mobility stakeholders to help them play 
their role to the fullest;

• The zero-emission vehicle (ZEV) standard, effective 
since January 2018, aims in particular to stimulate the 
EV offering in order to give Québec consumers access 
to a greater number and wider range of EVs.

Public transit and freight 
transport in urban areas 
are the sectors that 
contribute the most to 
GHG emissions.
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The Government of Canada also supports 
electric mobility. 
It has implemented many measures, including: 

• Funding for the installation of charging stations since 
2016, and additional funding of $130 million over  
5 years for new charging stations in its 2019 budget;

• Introduction in May 2019 of an incentive for the 
purchase of ZEVs, a rebate of $5,000, complementing 
provincial measures for all ZEVs under $45,000;

• A major new tax measure aimed at electrifying  
commercial and institutional fleets. The purchase of  
a passenger ZEV is now eligible to a 100% capital  
cost deduction up to a maximum of $55,000,  
and a reimbursement of the GST on the purchase.  
This tax deduction is also applicable to the purchase  
of any electric truck or bus, with no price cap.

The simplification of the electric platform  
is under way. 
The majority of new automotive platforms are electric, 
and this supply is continuing to increase. For example, 
Volkswagen’s EV line will have more than 70 new  
models by 2030. In the next decade, 22 million EVs  
may be produced, representing an investment  
of more than 30 billion euros. The electric powertrain  
system—the motor, the inverter and the gearbox—is now 
fully integrated into the vehicle, which optimizes the  
efficiency of the traction system, improves compactness 
and, above all, reduces production costs.

The combination of expertise makes for  
an offer that stands out. 
Dana is a leader in mechanical components, such as 
gearboxes, and TM4 excels in the design of electric  
motors and inverters. This pooled expertise makes the 
offer very competitive and attractive to customers.  
Dana TM4 thus becomes one of the few suppliers able  
to electrify practically all sectors of mobility with a  
diversified product offering. Dana TM4 can offer electric  
powertrain systems for all types of land vehicles,  
including light vehicles, such as cars and pickup trucks, 
commercial vehicles, such as buses and trucks, and 
off-highway vehicles, such as construction, mining  
and lift trucks.

This partnership has quickly built a solid  
reputation and network of points of sale. 
Dana is recognized worldwide for its dynamic,  
efficient and customer-centric corporate culture.  
By teaming up with this major equipment manufacturer, 
Hydro-Québec is helping to ensure that  
industry-leading car manufacturers integrate the  
Dana TM4 electric powertrain systems into their  
platforms. Dana TM4 sales increased by 25% in 2019 
compared to 2018.  X

Christophe Dominiak, Chief 
Technology Officer of Dana Inc., 
and the Dana TM4 electric motor 

BRIDGING ALONG AND ACROSS VALUE CHAINS 91



— By Kansai Electric Power

Providing infrastructures  
and ecosystems to realize  
the sustainable society  
of the future

EV and residential 
home used in VPP 
demonstration
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The strategic approach of Kansai Electric Power Company 
(KANSAI) to accelerate innovation and foster partnership  
is based on its Mid-term Management Plan for 2019-2021  
adopted all across KANSAI and its group companies. It is 
stipulated in the Plan that KANSAI aims to serve its customers  
and communities in addressing and solving their various  
issues as a major provider of “infrastructures or ecosystems 
to realize the sustainable society of the future.” 
Considering the diversity of energy services such as smart grids, EVs, and 
storage batteries, it is one of KANSAI’s prioritized undertakings to accelerate  
innovation by launching new businesses and delivering original services. 
Moreover, KANSAI accelerates and expands efforts for new value creation 
through business process transformation by making the most of digital  
technologies. In this context, utilization of Distributed Energy Resources 
(DERs) especially in the form of Virtual Power Plants (VPP) is part of KANSAI’s 
initiatives to promote the above mentioned digital transformation (DX) and 
new value creation as KANSAI supplies a platform where EVs are connected 
to their power grids, energies are traded with P2P technologies, and so on. 

In Japan, the national government offers pilot projects to 
promote VPP deployment, thus putting forward opportunities  
to develop VPP businesses and technologies. 
The Ministry of Energy, Trade and Industry (METI) initiated the project in  
2016. The Ministry annually calls for applicants to carry out the project while  
imposing more demanding requirements year after year. KANSAI identifies 
and invites excellent partner companies to form a group called “KANSAI VPP 
Project”, to participate in this demonstration and envision successful VPP 
business collaborations in the future. Each partner has its own competitive 
advantage, which is essential for VPP deployment in terms of technology,  
expertise, experience, etc. Some are energy suppliers and can provide 
various energy resources from an industrial to a residential scale. Others 
are technology oriented corporations with expertise in software and system 
development. In regards to domestic electric utilities, Shikoku Electric  
Power Company and Hokuriku Electric Power Company have joined  
the KANSAI VPP Project. In 2019-2020, the total number of participants  
added up to 25 including KANSAI.
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In terms of developing alliances with outside partners to promote VPP,  
KANSAI employs its own venture capital firm called K4 Ventures LLC (K4V). 
K4V is a subsidiary of KANSAI specializing in investment in start-ups and other 
venture capitals. For instance, K4V has invested in VPP Japan, a company that 
installs photovoltaic power plants on roofs rented from customers which are 
then provided with solar-powered electricity without having to make any 
initial investment. By sharing their expertise and experiences, KANSAI aims  
to launch new services to make the most of the distributed energy resources 
managed and controlled by both companies. K4V also invests in Exergy Power 
Systems Incorporated (Exergy), a start-up originating from the University of 
Tokyo that develops, produces and provides next-generation energy storage  
systems to make use of its uniquely developed hydrogen cells. KANSAI  
envisages collaboration with Exergy in launching commercial services of VPP 
for providing rapid reserve to take advantage of their ultrafast charging and 
discharging properties, as well as their excellent durability.

E-bus used in VPP 
demonstration from 
Kurobegawa No.4 
Hydro Power Station 
of Kansai.

Nissan Leaf EV used 
in VPP demonstration 
parked in front  
of a branch office  
of Kansai.
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Case study: 
Virtual Power Plants (VPP) 

In July 2018, the Government of Japan  
released the fifth Strategic Energy Plan  
for 2030, which includes responses focused on 2050 
in regards to the implementation of the Paris Agreement, 
the ultra-long-term depletion of fossil resources,  
changing energy environments, etc. The section “Efforts  
for the utilization of renewable energy as the major power  
source” states that renewable energy is expected to 
reach 22-24% of the energy mix by 2030, while pointing 
out the high cost of renewables and the resulting heavy 
economic burden on Japanese residents in the effort to 
convert renewable energy into a major power source. 
The current ratio of renewables is about 16% of the total 
energy mix.

The Strategic Energy Plan mentions that the government 
of Japan will aim at reducing costs of renewables to  
a competitive level compared to other power sources 
and for self-reliance from the feed-in tariff (FIT) system. 
The government will also continue to actively promote 
measures for the smooth, large-volume introduction of 
renewable energy so that it becomes sustainable as a 
long-term, stable, major power source that can play a role 
in Japan’s energy supply.

One of the biggest challenges for renewable energies  
to become a major power source in Japan is to  
ensure load following capacity in a sufficient way. The 
Strategic Energy Plan points out the growing importance 
of load following capacity to adjust the power output  
fluctuations of renewables in accordance with its  
continuous expansion. The Plan mentions that, for the 
time being, this load following capacity will be steadily 
secured through the flexible utilization of thermal power  
generation, the utilization of the adjustment functions  
of the renewable energy itself, the revitalization of  
the interchange between areas utilizing interconnection  
lines, etc. Furthermore, the government will advance 
decarbonization of the load following capacity by  
utilizing Virtual Power Plants (VPP) and Vehicle-to-Grid 
(V2G) technology that control the reverse power  
flow from storage batteries in EVs and stationary-type  
of storage batteries.

In this perspective, the Strategic Energy Plan refers to 
leveraging demand response (DR) that promotes  
efficient energy supply in light of possibly ensuring the 
supply-demand balance by having consumers,  
rather than suppliers, control the amount of power 
needed. For this reason, the government will develop 
an environment in which demand response is utilized. 
Therefore, by steadily carrying out the electricity  
system reform, an environment will be created to make  
it easier to introduce a new type of business model 
called an energy resource aggregation business (ERAB) 
that utilizes demand response and virtual power plants to 
keep the amount of power generated at a rational  
level by managing demand, thus ensuring stable supply.
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For this reason, the government of Japan has introduced  
a system under which consumers control demand  
according to requests from retailers as well as transmission  
and distribution operators. In exchange, rewards are 
granted through the mediation of an operator managing 
energy use information (aggregator), and handling trading 
of nega-watts or downward DR (credits for the amount 
of electricity saved) on behalf of multiple consumers.  
The government is working to smoothly disseminate and 
expand the use of this system, and to develop  
an environment in which demand response is utilized for 
business purposes. Based on the full range of systems 
and market development, the government amends the 
guidelines, specifying the methods for evaluating the 
amount of controlled demand and the issues concerning 
the trade of demand response.

In summary, so as to enable renewable energies to 
become a major power source in Japan, the national 
government is going to employ as many policy measures 
as possible including VPP deployment on business. In 
these circumstances, KANSAI is one of the leading utility 
companies to accelerate innovation and launch new 
ERAB making the most of VPP pilot projects organized 
and funded by the government. 

METI, the responsible government body, identifies the 
aim of VPP demonstrations, as follows:

• demonstrate more advanced technologies enabling the 
integration of DERs to ensure frequency control;

• establish remote control of DERs with Internet of 
Things (IoT) technologies;

• develop and improve technologies for V2G.

In terms of VPP deployment, KANSAI is particularly  
targeting the following accomplishments:

• Develop systems to enable integrated control  
over DERs;

• Realize the next generation of energy management  
by employing remote control technologies over  
energy resources;

• Optimize use of energy and expand utilization of  
renewable energy.

The above initiatives are part of KANSAI’s positive  
contribution to realizing a decarbonized society.

Partnerships

Besides reinforcing alliances along the  
conventional value chain with our traditional 
partners such as home appliance suppliers 
and end-users of electricity, KANSAI has 
been making ambitious efforts to develop 
and explore new partnerships with other 
emerging players such as EV manufacturers, 
storage battery producers, etc. In addition, 
as stated above, KANSAI is partnering  
with competitors, in terms of retail  
sale of electricity, such as Shikoku Electric  
Power Company and Hokuriku Electric  
Power Company in order to conduct  
VPP demonstrations.

KANSAI aims to 
launch new services 
to make the most 
of the distributed 
energy resources.
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The following are the future VPP services that KANSAI  
envisages to conduct as pilot projects: i) peak shaving 
and energy conservation; ii) avoidance of renewables 
output curtailment; iii) demand response; iv) 30-minute 
power balancing control; v) frequency control ancillary 
services to be provided to TSO.

It is necessary to expand and diversify energy resources 
when providing services utilizing VPP since the available 
services depend on the characteristics of each individual 
resource such as industrial and residential scale storage 
batteries, electric water heaters, EVs, etc. Considering 
the economies of scale, the total amount of resources is 
also important. In “KANSAI VPP Project”, the number of 
participants has been increasing and, in the fiscal year 
of 2019-20, KANSAI is leading a large group of as many as 
24 companies. The following project outline will offer a 
better understanding of KANSAI’s initiatives and the pilot 
project for VPP promotion.

“KANSAI VPP Project” is proud of managing a wide variety 
of energy resources. For instance, resource aggregators 
provide residential customer resources, such as small 
batteries and electric vehicles, as well as building and 
factory energy management systems, including large 
scale storage batteries. Kansai Electric Power plays  
the role of an aggregation coordinator which is mainly  
responsible for developing an integration server to  
simulate the key role of supervising multiple resource 
aggregators. The integration server supervises multiple 
servers which control storage batteries, EVs, heat  
pump water heaters and e-buses. Resource aggregators 
are in charge of developing their respective resource 
servers allowing them to control the resources under 
their responsibility remotely. 

There are two types of aggregators in a VPP context:  
one is a “Resource Aggregator” and the other is an  
“Aggregation Coordinator.” The “Resource Aggregator”  
is a business entity that controls and aggregates energy  
resources. VPP service contracts are concluded directly  
with customers, enabling the “Resource Aggregator” 
to carry out resource control. On the other hand, the 
“Aggregation Coordinator” is in charge of supervising 
multiple resource aggregators, so that they can develop 
and offer energy resources products to be traded in a 
future energy market, such as a balancing market.

As for EVs as a key resource of VPPs,  
KANSAI is collaborating with world-leading 
automobile manufacturer NISSAN. Sumitomo 
Electric (Sumitomo) is also an essential  
partner in developing remote control  
systems over EVs.
Sumitomo and KANSAI co-developed the “EV Switch” 
which is attached to an individual EV and enables the  
EV operator/owner to start and stop charging remotely 
by just keeping their automobile connected to a  
charging outlet. 

In our VPP demonstration, EV charging is remotely  
controlled in close collaboration between the three 
participants. A server dedicated to EVs can communicate 
with Nissan’s telematics server and provide information 
on the State of Charge (SoC) of respective EV batteries. 
Using this information on remaining battery capacity 
allows for optimal remote charging and discharging, thus 
utilizing storage batteries at their maximum level. 

• Nissan's telematics server provides information on SoC 
to the EV server developed by Sumitomo Electric.

• With SoC information, EV server then takes control of 
optimal charging and recharging. 

• Using both information, Kansai's VPP server figures out 
total available capacity of charging EV.

• VPP server delivers upward and downward DR, upon 
request from TSO, IPP, renewable energy producers 
and retailers, etc. 

In 2019-20, more than 100 EVs and PHEVs participated,  
including several e-buses owned and operated by 
KANSAI’s subsidiary. We have also conducted a “relay 
control” using one group of multiple EVs after another to 
maintain the total power output obtained from charging 
throughout a certain duration of time. Considering that 
EVs are used mainly for transportation, one of our future 
challenges is to keep track of moving vehicles and figure 
out how to perform EV energy management.
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The second example from the demonstration 
is about storage batteries which are as  
important as EVs for a successful VPP business.  
KANSAI is making efforts to establish  
remote control systems by collaborating  
with excellent manufacturers such as  
Panasonic and Sharp, which can provide  
a wide range of batteries for industrial  
and residential use.
By using two storage battery products and multiple 
simulators together with our designated servers, which 
monitor and control clusters of batteries and gateway 
servers on the resource side, “KANSAI VPP Project” has 
accomplished the following:

• Remote control over 10,000 storage batteries;

• Second level control equivalent to Frequency Control 
Reserve (FCR) in accordance with Load Frequency 
Control (LFC) commands;

• Remote control equivalent to Governor Free (GF).

In terms of electric water heaters, KANSAI 
VPP Project developed a cooperative control 
technology to demonstrate “upward DR”,  
a partial load shift from evening to daytime by 
using a total of around 20 “eco-cute” products.

Batteries 
at a railway 
company.

Commercial  
use batteries 
used in VPP 
demonstration.
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Enabling factors

The Strategic Energy Plan states that the 
goals of the energy system reform in Japan 
include the securing of stable supply, the 
maximum restraints in service rates, and 
an expansion of options for consumers and 
opportunities for business operators. 
It was also aimed at strengthening industrial  
competitiveness and cultivating and gaining overseas 
markets. Within two years of the electricity and  
heat market deregulation and one year of the gas  
market deregulation, new entries increased and  
the appearance of new service options helped broaden 
options for consumers.

Bearing in mind the need to move towards  
decarbonization in line with the Paris Agreement,  
the Plan also mentions that, amid these developments,  
it is necessary to improve the market environment  
and make it compatible with public interest  
issues such as securing safe and stable supply, ensuring  
environmental acceptability, promoting inclusive  
renewable energy, and securing fairness among  
consumers in the deregulated markets.

For the electric power system reform, the Electricity 
Business Act was revised in a gradual process as follows:

• April 2015: Establishment of the Organization for 
Cross-regional Coordination of Transmission  
Operators (OCCTO)

• September 2015: Establishment of the Electricity  
Market Surveillance Commission 

• April 2016: Implementation of the full liberalization 
of electricity retail sales and the introduction of the 
license system for power generation, transmission  
and distribution, and retail sales. 

• April 2020: Separation of power generation and  
transmission (legal unbundling).

The pillars of the reform include an expansion of  
the cross-regional system operation, the full  
retail competition and the full liberalization of  
power generation, as well as neutrality of the power  
transmission and distribution sectors through  
legal unbundling.

As part of the above energy system reform, the balancing  
power market is scheduled to be established in April 
2021. It is supposed that, in this new market, such power 
will be supplied by aggregators and power providers 
including conventional electric utilities while supplied 
power will be purchased by the unbundled TSO/DSO.  

In the initial stage, the OCCTO is going to organize the 
nationwide purchase of balancing power to minimize  
the deviation between forecasted output of renewable 
energy generation and its actual power output.

In January 2020, KANSAI and the neighboring Chubu  
Electric Power Company (Chubu) began a trial collaboration  
to exchange balancing power using their own power 
systems. Hokuriku Electric Power Company joined KANSAI 
and Chubu the following month. The three companies  
utilize the nationwide coordinating system of balancing 
power, which the OCCTO has already developed and 
installed. They try to balance supply and demand by  
purchasing necessary balancing power in a manner of 
“merit order” after settling the aggregated imbalance  
of shortage and surplus in the respective TSO/DSO  
jurisdiction. 

The national pilot project of VPP reaches its final  
demonstration year in 2020-21. There is still a lot  
to tackle for KANSAI to target the business deployment  
of VPP, including the expansion of available resources,  
system reinforcement, security improvement, achievement  
of competitive cost, etc. As the leading electric utility, 
Kansai Electric Power Company is committed to pioneer 
the coming decade of decarbonized electrification  
utilizing its own cutting edge technologies.  X
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System Organization of Kansai VPP Project in 2019-2020

KANSAI is conducting the demonstration together with  
24 companies including 4 new participants
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System Organization of Kansai VPP Project in 2019-2020

EV charging is remotely controlled in close collaboration among Kansai VPP  
Project participants.

• Nissan’s telematics server provides information on SoC to EV server  
developed by Sumitomo Electric.

• With SoC information, EV server then takes control of optimal charging  
and discharging.

• KANSAI’s VPP server figures out total capacity of charging with both  
information.

• Upon request from system operators, VPP server delivers upward  
and downward DR.
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Unlocking the green power  
of hydrogen 
— By ONEE, The Moroccan Power Utiliy
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Morocco is a highly energy dependent country with more than 90% of its 
consumed energy imported. This includes coal, oil and natural gas. This 
burden situation not only weighs heavily on its economic performance, but 
has also left the country exposed to fluctuations in global energy prices and 
impacted the Kingdom’s budgetary position.

On the other side, while Morocco is lacking fossil fuel reserves, the country 
does hold a great potential for renewables, mainly wind and solar resources, 
and in a limited extent hydropower facilities. These abundant renewable  
energy resources can contribute not only to meet electricity demand but also  
achieve other objectives such as enhanced energy security and a sustainable 
energy sector. Furthermore, the costs of clean energy technologies such as 
solar and wind are rapidly declining around the world, strengthening the  
economic case for deploying these technologies and reaching high penetration 
 levels into the national power grid.

Moreover, Morocco has voluntarily and resolutely engaged in a process to 
combat global warming, progressively outlining its own vision while complying 
with decisions taken collectively at the international level, such as respecting 
Paris Agreement Commitments.

Combining all these facts, Morocco has set a new long term Energy Strategy 
to reduce to the greatest possible extent its dependency while maximizing 
renewable integration into its power grid. Indeed, over the last several years, 
Morocco has been able to develop know-how in the renewable sector,  
expand its clean energy production capacity, and establish a new industry 
that is helping to attract investment and create jobs. 

BRIDGING ALONG AND ACROSS VALUE CHAINS 103BRIDGING ALONG AND ACROSS VALUE CHAINS 103



From announcing a 52% renewable energy target at COP-21 to launching  
the first phase of what at the time was the world’s largest solar CSP plant  
(580 MW) under the Noor Solar Power project in Ouarzazate, Morocco has 
been making impressive headlines and has positioned itself at the forefront 
of the renewable energy world. The Moroccan green transition has been 
successfully conducted and is reflected by the number of private and  
international developers and financiers already involved in the market and 
the number of plants currently being developed to ensure that the  
initial target of 42% of installed capacity by 2020 is on track and will soon  
be well met. 

All these measures undertaken by the Kingdom inject new dynamism into the 
energy sector. This momentum is likely to continue, steadily, over the coming 
years. Also, building on these achievements, Morocco is setting up the  
power sector authority (ANRE) to step up regulatory efforts to properly  
define and promote market conditions.

Achieving these objectives have required and will continue to require large 
volumes of investments from public and private sectors. In this regards, since 
2010, a new model for developing renewable projects has been implemented  
within the framework of « Renewable Energy Law » (Law 13.09). Such  
provisions marked the beginning of the retail electricity market liberalization, 
aimed at allowing the access right to the high and medium voltage grids  
to all renewable producers that sell their energy directly to large consumers 
(private as well as public entities).
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Case study: 
Power-to-Hydrogen

Power-to-Hydrogen (PtH2) generally describes the  
conversion of electricity to hydrogen (H2) via  
electrolytic processes. More specifically, the focus is 
water electrolysis, which splits water into hydrogen (H2) 
and oxygen (O2) by supplying electric current.

Hydrogen is among the rawest materials used in several 
industrial processes. Hydrogen is typically produced  
on-site at ammonia plants from a fossil fuel feedstock. 
The most common feedstock is natural gas. Some  
ammonia producers use also coal, petroleum coke,  
or even heavy fuel oil as their hydrogen source.

Ammonia is the second-most synthesized chemical 
on the planet (behind sulfuric acid). It is important, 
therefore, to well consider the ammonia industry when 
reshaping the landscape of the hydrogen industry.  
Ammonia’s potential as a carbon-free fuel, hydrogen 
carrier and energy store represents future opportunities 
for renewable hydrogen technologies to be deployed  
at an even greater scale.

Thus, producing hydrogen in a green way, using renewable  
electricity and electrolysis, is an important step towards 
reducing heavy industry emissions. Indeed, hydrogen,  
in addition to its direct use (hydrogen vehicles, industrial 
gases, etc.), could also be used as raw materials in  
several industrial processes. 
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Partnerships
The German-Moroccan Energy Partnership (PAREMA) 
was established in 2012 by the signing of a Declaration 
of Intent at the ministerial level between the Ministry of 
Energy, Mines and Environment of Morocco (MEME) and 
the Federal Ministry for Economic Affairs and Energy  
of Germany (BMWi). On the Moroccan side, ONEE is  
a key player in this Partnership and is involved in many 
cooperation areas, such as:

• Exchange on national energy strategies;

• Contribution to the development of a “Power-to-X 
Roadmap”;

• Promotion of energy efficiency measures;

• Support in the development of a 2050 energy strategy 
for Morocco;

• Opening of medium and low voltage grids to private 
producers; 

• Integration of renewable energies in systems and 
markets;

• Opening of the market to private producers and  
support to private investments and cooperation.

In 2017, the Moroccan-German Energy Partnership 
(PAREMA) organized the first Moroccan-German Energy 
Day in Rabat, during which the “Power-to-X Technology”  
was presented by the Fraunhofer IWES Institute, on 
the basis of a study published in Germany identifying 
Morocco as a potentially key player in technology, given 
its geographical location and its unique solar and wind 
energy resources.

This theme was addressed during the Berlin Energy  
Transition Dialogue in April 2018, as part of a panel on  
renewable fuels where the involved Parties from Morocco  
and Germany agreed to collaborate closely on this 
theme. More specifically, the concerned parties include 
the National Power Utility ONEE (Morocco), the Institute 
for Renewable Researches IRESEN (Morocco), the OCP 
Group, the world's largest exporter of phosphates  
(Morocco), and the Fraunhofer IWMS Institute (Germany).

Morocco has 
voluntarily and 
resolutely engaged in 
a process to combat 
global warming, 
progressively outlining 
its own vision while 
complying with 
decisions taken 
collectively at the 
international level.
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Enabling factors
Over the past ten years, investment costs in renewable 
energy sources (RES) have strongly dropped both in 
Europe and MENA. However, HVDC/HVAC transmission 
assets for long distances of electricity have not  
seen considerably significant cost reduction. Hence,  
the competitive advantage of Morocco with higher  
RES potentials as an electricity exporter have eroded, 
therefore giving opportunities to PtH2 exports that  
could not only be technically and economically viable, 
but would also enable large scale deployment of  
RES in Morocco.

Even with an optimized integration of the Moroccan 
Power System with Europe, Morocco would have limited 
amounts of exports of electricity from RES (about  
8 TWh in 2030 and 15 TWh by 2050). This is confirmed  
through studies conducted by well-known consultants 
such as DLR from Germany (2016) and the International  
Consortium EY/Artelys/Castalia/Fraunhofer (2018), 
within the framework of the project SET Roadmap (study 
financed by the World Bank involving Morocco, France, 
Germany, Portugal and Spain).

At the European level, hydrogen cost is currently in 
 the range of 2000 to 3000 €/tH2, with the upper  
value observed for higher natural gas prices of about 
50 €/MWh. A second factor which would have a strong 
impact on hydrogen production is the cost of carbon.  
If fossil-based hydrogen would support the full carbon 
price (which would be the case if auctioning is the main 
allocation mechanism), the additional cost at a carbon 
price of 20 Euro/tCO2, for instance, would be 180 €/tH2.

Additionally, the European Commission (2016) is  
projecting carbon prices of about 35 €/tCO2 in 2030 
and 90 €/tCO2 by the year 2050. This would lead to  
additional hydrogen cost of 310 and 800 €/tH2 in 2030 
and 2050 respectively. Taking this into account,  
the production cost of fossil-based hydrogen would  
be around 3500 €/tH2, while the green hydrogen  
based on renewable energy sources and electrolysis 
could be appreciated to some prices ranged from  
1200 to 2300 €/tH2 (values are calculated for optimistic  
and pessimistic RES generation cost, according to  
Agora/Frontier Economics, 2018). 

By 2040-2050 with solar and wind generation,  
under optimistic RES cost (including connection cost), 
renewable hydrogen could be considerably cheaper  
than fossil-based hydrogen, in particular, if the latter 
sees the full carbon price of 90 €/tCO2, projected  
presently for the European Emission Trading Scheme  
by 2050.

Morocco, with abundant wind and solar resources,  
aims to go far beyond developing renewable energy 
resources for merely meeting the needs of its  
power sector. Indeed, as part of its long term Energy  
Strategy, Morocco is exploring new opportunities  
for cooperation in order to convert renewable energy  
power generation to new green products based  
on renewable hydrogen, intended for a wide variety  
of uses in different sectors such as industry, transport  
and agriculture (ammonia as raw material for the  
production of fertilizers).

Morocco, thanks to its large renewable potential, its  
strategic geographical proximity to Europe, its position 
as a gateway to Africa as well as its maritime and  
gas infrastructures, could become a major international  
player in developing and supplying green molecules  
(hydrogen and ammonia, etc.) with high added value.

Morocco, under these conditions, could become an 
important exporter of hydrogen after 2030. Also, there 
could be a lower cost per ton of product after 2030  
for the production of synthetic methane and methanol 
(as part of hydrogen-based products), compared  
to that of fossil-based competitors, given the lower  
RES cost in Morocco and the perspective of a further 
drop in generation cost.  X
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— By RushHydro

Stimulating demand  
for environment-friendly 
vehicles by advancing the 
development of electric 
charging infrastructure 
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One of the strategic goals of PJSC RusHydro for 2019-2022 
is to reach a leading position in the field of electric  
vehicle (EV) charging infrastructure in the Far East of Russia.  
Currently, major cities of the region lack fast charging  
stations and high-quality services for EVs despite a rapid  
growth in the quantity of EVs since 2018. A pilot project for  
a charging stations network in the Primorsky region has been 
implemented to evaluate potential demand and market  
perspectives (described in case study below). Following 
the pilot project’s performance, high demand for electric 
charging services has been confirmed as well as significant 
potential for further network expansion. For further steps, 
based on the RusHydro program, by the several years a  
network of charging stations should be widen in the region. 

One of the key goals of this charging infrastructure  
development is the installation of charging stations in major 
cities and connecting highways in the Khabarovsky, Sakhalin, 
Amur and Primorsky regions.

PJSC RusHydro plans to replace a part of its vehicle  
fleet with EVs and to install charging infrastructure at the 
company's facilities. RusHydro is discussing with regional  
authorities to develop charging infrastructure for public 
transport and to provide services to this network. There are 
plans to set up localized production/assembly of RusHydro’s  
own charging stations under technological partnership  
with a manufacturer as well as related business lines for the  
installation and administration of charging stations at  
residential homes.
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Case study: 
Charging stations  
network in the Far Eastern  
Federal District

Currently, more than half of all EVs in Russia are  
concentrated in the Far Eastern Federal District and the 
numbers is steadily growing. Considering this, RusHydro  
has implemented a pilot project for the first fast-charging  
stations network in the Far Eastern Federal District in 
September 2019. The first 10 RusHydro branded  
stations have been installed in the Primorsky region: 
in the cities of Vladivostok, Artyom and Ussuriysk, at 
RusHydro’s client service center, as well as in different 
malls and gas stations. The equipment installed allows 
simultaneous charging of two vehicles in fast DC mode 
(50 kW capacity) and slow AC mode (22 kW capacity). 
The charging stations are equipped with 3 vehicle charge 
ports (CHAdeMO and CCS for DC charging, and Type 2 
for AC charging), which allow for charging any type of EV. 
Payments can be completed with a special mobile app 
available on Android and iOS. The tariff system is based 
on the volume of energy consumed depending on the 
charging speed. Such a tariff for EVs represents half the 
cost for 100 km compared to gas-fueled vehicles.

In the Far Eastern Federal District a significant increase 
in the share of EVs in the total fleet can be predicted 
by 2030. There is a high demand for charging station 
services in this new growing market. At the end of 2019, 
RusHydro launched EV infrastructure development in 
Amur region, installing the first four fast charging stations  
in Blagoveshchensk.

At the end of 2019, 
RusHydro launched 
EV infrastructure 
development in Amur 
region, installing  
the first fast  
charging stations  
in Blagoveshchensk.
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Partnerships
RusHydro plans to put into pilot operation 30 new 
charging stations in the Khabarovsky, Amur, Sakhalin 
and Kamchatka regions and in the Jewish autonomous 
area in 2020. For the software and hardware complex 
integration, it is planned to use the existing software 
complex and the mobile application “RusHydro charging 
stations”, developed by one of Russia’s leading procurer 
of charging stations management software. 

RusHydro cooperates with a local leading gas station 
network (a subsidiary of a leading oil company) in order 
to install its chargers on the territory of gas stations. 
This can help increase coverage of highways as well as 
minimize the cost of necessary infrastructure. Provision 
of complex transportation and subsidiary services to 
external customers is also under consideration.

A fast charging 
station of PJSC 
RusHydro  
(Vladivostok, Russia).

Enabling factors
Currently, more than half of all EVs in Russia are  
concentrated in the Far Eastern Federal District,  
while the regions of Primorsky, Khabarovsky and Amur 
hold leading positions by the number of EVs. In total, 
in the Far Eastern Federal District, there are more than 
2,000 EVs and this number is steadily growing, especially  
in connection with rising prices for gasoline and diesel  
fuel. The availability of charging infrastructure is an  
additional incentive to switch to electric transport.  
A significant increase in share of EVs driven by import  
from Japan, Korea and China is predicted by 2030. 
International experience shows that the availability of 
charging stations is a necessary condition for successful 
development of the EV market. There is a high demand 
for charging stations in this new growing market. 

Considering this, initiatives for the complex support  
of EV car owners and for the growth of demand in whole 
have been launched in the region. In Amur, which is 
among top five regions in Russia for the number of EVs 
which has doubled over the past year, the transport tax 
on electric cars has been cancelled. Similar measures  
are being considered in the Primorskiy region. In addition,  
a possibility of cancellation of import duties on EVs is 
currently being considered.

RusHydro has also entered into strategic cooperation  
agreements with the authorities of the Primorsky, Amur 
and Sakhalin regions. A similar agreement is planned  
to be signed with the Khabarovsky region where the first 
charging station will be installed by RusHydro in the  
middle of 2020.  X
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— By State Grid Corporation of China (SGCC)

Leading the energy and digital 
revolutions to serve 
China’s energy transition

SGCC’s strategic goal: 
building an international 
leading energy internet 
enterprise with  
Chinese characteristics

112 BUILDING THE ELECTRIFICATION ALLIANCE112 BUILDING THE ELECTRIFICATION ALLIANCE



In 2014, the Chinese government put forward the New Energy Security  
Strategy of “four revolutions and one cooperation”: the energy consumption, 
energy supply, energy technology and energy system revolutions and the  
all-round strengthening of international cooperation. As an extra-large  
state-owned key enterprise which provides the lifeline of the national economy  
and energy security, State Grid Corporation of China (SGCC) has actively  
implemented the national strategies and seized the historical opportunities 
that come with the deployment of the energy and the digital revolutions.

SGCC takes “Energy Internet Enterprise” as its  
strategic direction. 
SGCC creatively put forward the development strategy of “building an  
international leading energy Internet enterprise with Chinese characteristics” 
in early 2020 to strengthen the integration of advanced digital, information, 
communication and other technologies with traditional power grid businesses,  
customer service and industrial development, and enhance value creation 
capability. Here, “Chinese characteristics” is the foundation, “international 
leading” is the pursuit, and “energy Internet enterprises” is the direction.  
The energy Internet enterprise represents a higher stage of power grid 
development. Energy serves as the main body and Internet, as the means. 
Building an energy Internet enterprise is the process of promoting power grid 
to energy interconnection, and also of upgrading traditional power grids with 
Internet technologies. Conforming to the integrating trends of the energy and 
digital revolutions, SGCC, based on strong smart grids, strengthens network 
connectivity and application of advanced information, communication and 
control technologies, comprehensively builds an energy grid system, an 
information support system and a value creation system, and sets up a smart 
energy system featuring green and secure, ubiquitous interconnection,  
efficient interaction, intelligent openness, etc.

SGCC attaches great importance to scientific and  
technological innovation and open cooperation. 
In recent years, SGCC has tackled key technologies in the fields of ultra-high 
voltage, smart grid, new energy, large grid security, etc. It won 85 National 
Science & Technology Awards, ranked 1st among central enterprises in terms 
of patent application number and cumulative ownership for 9 consecutive 
years. Besides, it led the preparation of 78 international standards and  
788 national standards. Currently, SGCC implements the “2020 Major Research  
Plan” to strengthen the top-level design and optimize the strategic layout of 
science and technology, make efforts to conquer key core technologies and 
comprehensively enhance the core competitiveness and innovation. In the 
aspect of open cooperation, SGCC strengthens internal cooperation so as  
to generate demands for research, propose a basis for industrial upgrading  
and provide platforms for demonstration application; conducts open  
innovation and builds various forms of innovation community; gives full  
play to the role of online innovation platform and offline co-working space  
to fully achieving sharing.
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SGCC actively promotes cooperation and sharing  
development. 
Upholding the concept of open cooperation and deepening services, SGCC 
has promoted the overall upgrading of power grid functions and business 
layout expansion, boosted the coordinated development and cross-border 
integration of the upstream and downstream of the industrial chain, provided 
diversified services to the government, enterprises and end users, engaged 
more market players in value creation and sharing, and realized the common 
development of the industrial chain and value chain. SGCC, as an official 
partner of Beijing 2022 Winter Olympics, will provide 100% clean power  
supply for the Winter Olympics. It signed strategic cooperation agreements 
with the governments of Tianjin, Shanghai, Hunan and other provinces or  
cities, and established extensive cooperation with energy enterprises, 
research institutions and customers to promote the energy transition and 
electrification development.

Case study: 
Smart V2G Platform 

Transport electrification is a vital part and 
key trend of China’s energy transition. 
By the end of 2019, the number of new energy vehicles 
in China had reached 3.81 million (3.1 million electric 
vehicles), accounting for 1.5% of the total fleet, up  
1.2 million or 46% from 2018. As the world’s largest  
electric vehicle market, China saw an increase of over  
1 million new energy vehicles in 2018 and 2019, constituting  
50% of the global increase and retaining nearly 50% of 
the global total.

SGCC vigorously promotes the sound and 
sustainable development of the new energy 
vehicle industry. 
In recent years, SGCC has invested RMB 25.1 billion to 
build the world’s largest smart V2G platform; connected 
a total of 457,000 charging poles, covering over 85% of 
the public charging poles nationwide; established a  
“ten vertical, ten horizontal and two rings” expressway 
fast-charging network, covering nearly 50,000 km of  
expressways and connecting over 170 cities in 19 provinces;  
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formed a charging and switching standard system with 
independent intellectual property rights and initially 
established a “national charging network” to lay a sound 
foundation for the rapid development of China’s new 
energy vehicle industry. In June 2018, the SGCC Smart 
V2G Project won the 2018 International Edison Award of 
Edison Electric Institute.

EV business has a wide range of economic, 
social and system benefits. 
(1) Economic benefits:  
The development of charging, travel, energy storage  
and other new businesses will bring certain economic 
benefits to SGCC; 

(2) Social benefits:  
SGCC pools upstream and downstream resources in  
the industrial chain to actively promote interconnectivity 
of charging facilities in the whole society, provides  
comprehensive services such as catering business, leisure  
and entertainment, parking and maintenance, financial 
insurance, community life, etc. around the charging  
station, and brings users a simple, convenient, friendly 
and reliable charging experience. 

(3) System benefits:  
SGCC conducts sufficient information exchange among 
people, vehicle, pole, bay and network, engages  
electric vehicles and distributed energy storage in peak 
shaving and auxiliary services, explores to set up a  
market-oriented mechanism for electric vehicle load  
aggregation to participate in electricity trading,  
and realizes a 7×24 regulation of electric vehicles and 
energy storage.

SGCC builds the 
world's largest smart 
V2G platform.
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Partnerships

SGCC has pooled the upstream and  
downstream resources of the industrial 
chain to build a characteristic electric  
vehicle service system to facilitate the sound 
development of the electric vehicle industry.
(1) The smart V2G platform has a total of 430,000 charging  
poles, with an online rate of 99.96% and covering more 
than 80% of public charging poles in China. With over  
2 million registered users, the platform has an average  
of 23% active users and has issued 217,000 charging 
cards. Also, it attracted a total of 152 merchants, with  
a transaction amount of RMB 660 million.

(2) SGCC has carried out in-depth cooperation with 
BAIC, GAC and other automobile manufacturers  
to release the Service Package; worked with more than 
10 Chinese and European automobile manufacturers 
to promote online and offline “New Retail” businesses, 
putting 26 brands and nearly 360 models online; set 
up electric vehicle companies with partners to build 
charging poles in over 840 business outlets; established 
energy companies with partners to carry out community 
intelligent charging services and value-added services.

(3) SGCC has released the e-Car-hailing 4.0 to build an 
intelligent platform integrating travel service, vehicle 
management and information in the full cycle of “renting, 
using, managing and maintaining”, so as to provide green 
sharing, intelligent and efficient travel solutions. Now, 
e-Car-hailing 4.0 has a total of 468,400 registered users.

(4) SGCC promoted the “energy + travel” service  
and comprehensively boosted the vehicle reform of  
government and enterprises and the popularization  
of clean energy substitution. At present, such service has 
been applied to 126 units, including SGCC headquarters, 
provincial power companies, directly affiliated units, as  
well as government agencies, large enterprises and tourist  
attractions. It facilitates over 170,000 trips, completes 
safe travel of 1.9 million km and reduces carbon dioxide 
emissions by 360 tons.

Enabling factors

The Chinese government attaches great 
importance to the development of transport 
electrification and issued a range of policies 
to promote the development of electric  
vehicles and the research and development 
of key technologies.
(1) In 2012, the Notice of the State Council on Issuing  
the Planning for the Development of the Energy-Saving  
and New Energy Automobile Industry (2012-2020)  
proposed to speed up the cultivation and development 
of energy-saving vehicles and new energy vehicles.  
By 2020, the production capacity of electric vehicles and 
plug-in hybrid electric vehicles will reach 2 million,  
with a cumulative production and sales volume of more 
than 5 million.

(2) In 2014, the National Government Offices  
Administration, the Ministry of Finance, the Ministry  
of Science and Technology, the Ministry of Industry and 
Information Technology and the National Development 
and Reform Commission issued the Notice on Issuing 
the Implementation Plan for Government Agencies and 
Public Institutions to Purchase New Energy Vehicles.  
It is proposed that “from 2014 to 2016, the proportion 
of new energy vehicles purchased by the central state 
organs and government agencies and public institutions 
shall not be less than 30% of the total number of  
vehicles equipped or updated in that year, and shall 
increase year by year thereafter.”

(3) In December 2019, the Ministry of Industry and  
Information Technology, together with relevant  
departments, drafted the Development Plan for New 
Energy Vehicle Industry (2021-2035), proposing  
a development target of major breakthroughs in key 
technologies such as power batteries, drive motors  
and onboard operating systems by 2025, with  
sales of new energy vehicles accounting for about 25%.  
SGCC engaged in the planning and preparation,  
with its intelligent and orderly charging solution being 
included as a national solution.
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Case study: 
New Energy Cloud  

By the end of 2019, the installed capacity of renewable 
generation in the operating area of SGCC has reached 
594 GW, up 9.5% year-on-year, of which the wind, solar 
and biomass exceeded 365 GW. In 2019, the renewable 
generation in the operating area of SGCC was 1.34 trillion 
kWh, up 9.5% year on year. In recent years, distributed 
renewable energy has developed rapidly in the central 
and eastern regions of China, and the national wind and 
photovoltaic curtailment have achieved continuous  
drop. In 2019, the utilization rate of new energy1 in the 
operating area of SGCC was 96.8%, up 2.7 percentage 
points from last year, fulfilling the national target  
by 1 year earlier.

In the future, the proportion of new energy generation 
in power supply will continue to increase. Coordination 
between various power sources and between generation 
and grids is becoming increasingly important. Efforts 
should be made to pool the scattered business flow, 
energy flow and information flow on the cloud as soon as 
possible to enhance the information interaction capability,  

1   New energy means non-conventional energy used on the basis of new technologies.  
It usually comprises wind energy, solar energy, geothermal energy, biomass energy, etc.

BRIDGING ALONG AND ACROSS VALUE CHAINS 117



Partnerships

SGCC builds a new energy cloud platform  
to serve the coordinated development  
of new energy industry chain and value  
chain partners.
SGCC’s partners in New Energy Cloud mainly include  
the internal provincial companies/industrial companies/ 
research institutions, external planning and design  
institutes/research institutes, industry associations, etc. 
The service mainly targets government agencies, power 
generation companies, equipment manufacturers,  
users, etc.

SGCC’s New Energy Cloud provides convenient, intelligent  
and customized services such as decision support,  
project management, absorption analysis, operation 
management and construction consultation for the  
government, generation companies and users through 
PC and offers online one-stop full-process services  
such as station construction and grid connection,  
financial transactions, operation and maintenance,  
energy community and data services.

The New Energy Cloud platform provides online  
services for partners along the industrial value chain, 
supports the development of intelligent manufacturing, 
and promotes new formats and models of new  
energy development. The platform has completed  
the design of 15 functional sub-platforms and the  
Phase I programming of PC programs and APPs.  
It is currently under the deployment stage in SGCC.  
The New Energy Cloud is promoting an ecosystem  
characterized by joint contribution and shared  
benefits and progressively forming an industry alliance  
of new energy for promotion of standards,  
R&D cooperation, industrial chain cooperation and  
market cooperation.

promote the transformation of enterprises from  
business-driven to data-driven, realize the  
comprehensive perception of planning, construction, 
integration, dispatching, operation and maintenance and 
marketing of new energy, and provide more accurate 
analysis and services.

SGCC’s New Energy Cloud targets to meet customer 
needs via an ecosystem which integrates the government,  
power grid enterprises, generation companies,  
manufacturing enterprises, research institutes,  
financial institutions and electricity customers by virtue 
of big data, cloud computing, Internet of things,  
mobile Internet, AI, block chain, edge computing and 
other IT technologies. The New Energy Cloud is an open 
service system featuring “horizontal and vertical  
connection” and “full link, full connection, full coverage, 
full ecology and full scenario”, and a digital economy 
platform featuring “comprehensive state perception, 
efficient information processing, convenient and flexible 
application”, aiming to support the national energy  
security strategy, the clean energy transition, new  
energy development, government decision making and  
all customers’ use. 
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Enabling factors
The Energy Production and Consumption Revolutionary 
Strategy (2016-2030) proposes that “the proportion  
of non-fossil energy in the total energy consumption  
will reach about 20% by 2030”, “the new energy  
demand will be mainly met by clean energy” and “in 
2050, the proportion of non-fossil energy will exceed 
half of the total energy demand”.

In 2018, the National Development and Reform  
Commission and the National Energy Administration 
issued the Action Plan for Clean Energy Consumption 
(2018-2020) to promote the solution of clean energy 
consumption and establish a long-term mechanism  
for clean energy consumption. It explicitly proposed  
that the national average utilization rate will reach  
more than 95% by 2020.

In 2019, the National Development and Reform  
Commission and the National Energy Administration 
issued the Notice on Establishing and Perfecting the 
Guarantee Mechanism for Electricity Consumption of 
Renewable Energy, setting the responsibility weight  
of renewable electricity consumption and urging all  
provincial regions to give priority to the consumption  
of renewable energy. In this regard, SGCC provided  
technical support for the determination of the  
responsibility weight of consumption, gave feedback  
to the national energy authority, and organized  
the implementation of the responsibility weight of  
consumption in its operating area.

The construction of a 
new energy cloud can 
effectively promote 
the coordinated 
development of more 
than 3,000 upstream 
and downstream 
entities along the 
industry chain.
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Case study: 
Integrated energy service

In light of the high penetration of new energy sources, 
the wide application of new energy devices, and  
the deep integration of new I&C technologies such  
as “big data, cloud computing, mobile Internet,  
IoT and AI”, energy services show a development  
trend of high efficiency, electrification, cleanness,  
integration and intelligence. Integrated energy service  
is essentially a reshaping of the energy industry  
structure triggered by the new technological revolution, 
green development and the rise of new energy. It  
drives the continuous innovation of emerging formats,  
business models and service modes and is characterized 
by integration, interconnection, sharing, high efficiency 
and user-friendliness.

SGCC promotes 
integrated energy 
service.
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Besides, it meets the diversified needs of users,  
expands the profit space of enterprises and improves  
the overall energy efficiency of the society. While  
becoming a blue ocean market for energy enterprises,  
it will see a market size exceeding RMB 1 trillion  
in the future. In 2019, SGCC established the State Grid 
Integrated Energy Service Group Co., Ltd. and prepared 
the Strategic Development Plan for the Integrated Energy 
Service Industry, specifying the main business areas  
of integrated energy service, including integrated energy 
efficiency services, multi-energy services for cooling, 
heating and power supply, distributed clean energy 
services, and exclusive electric vehicle services. The 
technologies involved mainly include energy efficiency 
acquisition technology, air conditioning system  
optimization technology, cold storage and heat storage 
system technology, intelligent flexible function system 
technology, etc.

Taking the Integrated Energy Service Project of Tongli 
Town in Suzhou as an example, it covers multiple aspects 
of source, network, load and storage. The source covers 
roof photovoltaic, photovoltaic ship, photovoltaic tile, 
photovoltaic wall, photothermal system, wind power 
generation, ground-source heat pump, water-source 
heat pump, combined cooling, heating and power supply 
and other multi-energy supplies. The network is an  
AC/DC hybrid distribution network based on flexible DC; 
the load is mainly photovoltaic wireless charging road 
and unmanned electric vehicle, charging and exchanging 
power station, “passive buildings”. The energy storage 
mainly includes prefabricated cabin energy storage and 
compressed air energy storage. 

Partnerships
China’s domestic integrated energy system and  
service are at an early stage of development. Power  
grid enterprises, power generation enterprises, natural 
gas enterprises, internet companies and other parties 
are expanding their main businesses based on their  
own resources and technological strengths, rendering an 
intensely competitive market.

SGCC has carried out extensive cooperation with  
local governments, power generation groups, research 
institutions, industrial parks, customers and other units 
to engage in new energy generation, energy services, 
operation and maintenance hosting, energy efficiency 
monitoring, intelligent energy use, electricity substitution 
and other businesses.

(1) SGCC led the establishment of the China Alliance of 
Integrated Energy Service Innovation and Development 
and built an exchange and cooperation platform spanning  
multiple industries with its partners in an open and 
shared attitude. In this way, it connected the upstream 
and downstream of the industry to promote research 
on key technologies, research and development of core 
products and implementation of demonstration projects,  
boost standard setting and policy improvement, and 
create an integrated energy service industry ecology 
featuring co-construction, co-governance, sharing and 
win-win results.
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(2) SGCC gave access to new energy sources such as 
wind energy, photovoltaic energy and geothermal energy 
in commercial buildings and industrial parks, built a 
combined heating and cooling system, conducted online 
monitoring and intelligent control of the operation status 
of the access devices, and made complementary and 
comprehensive utilization with power grids, electric 
vehicles, energy storage and other energy sources, thus 
achieving remarkable results in improving the integrated  
energy utilization efficiency, saving energy costs and 
reducing carbon emissions.

(3) A number of provincial companies of SGCC  
cooperated with relevant departments of the Ministry of 
Education to carry out clean energy heating activities  
on campus, set up new energy companies and conduct 
strategic cooperation with power generation groups, built  
an integrated energy business cooperation model based 
on ICT+ business with Huawei, carried out scientific  
research cooperation with ABB, and carried out electricity  
renovation of loading bridge with airports.

Enabling factors
With the development of Internet information technology  
and renewable energy technology and the acceleration  
of the reform process in power systems, integrated  
energy services has become a vital development direction  
to improve energy efficiency, reduce energy costs and 
promote competition and cooperation. Facing the  
huge market of integrated energy service, power grid  
enterprises are striving to build an electricity-based  
energy service platform to better meet customers’ needs.

(1) In 2015, the State Council issued the Guiding  
Opinions on Actively Promoting the “Internet+” Action, 
and China began to accelerate the development  
of the integrated energy system.
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Integrated energy 
service of Tongli 
Town in Zhejiang 
Province.

(2) In the context of the energy transition, the  
multi-energy complementary and optimization system 
has been entrust with the important task of promoting 
energy production and consumption revolution. In early 
2017, the National Energy Administration announced  
the first batch of 23 multi-energy complementary and 
optimization demonstration projects.

(3) In 2017, SGCC issued the Opinions on Developing  
Integrated Energy Service in Provincial Companies, 
proposing to give full play to the strengths of brands, 
technologies and customer resources, and to provide 
customers with extensive services such as energy  
diagnosis, energy monitoring, energy-saving transformation  
and electricity substitution.  X
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