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Main recent trends within the
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Impressive RES diffusion
Global new investments in renewable energy
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Prosumers

Problems linked to renewable diffusion
• The impact on the grid if a large amount of power comes from unprogrammable
sources (like PV and Wind)  how to manage the grid ?

• The cost of the grid if large amount of power goes directly from producers to
consumers  who pays for the grid ?
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Impressive RES diffusion

RES strong impact on the
power grid

Source: WSJ
The rapid rollout of solar and wind energy can
stress the grid. …..
Having storage and panels, with software that
regulates it all, will allow the grid to tell the
home when it is facing a potential power
overload and instruct it to charge up the
battery. Later, when the grid needs power, it
can call on the battery to deliver it.

Energy storage systems
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Energy efficiency has to do with technological substitution, i.e. the
adoption of more efficient technological solutions which allow to
reduce the energy consumption.
It has not to do with behavioural changes (energy conservation).

Technological solutions for energy efficiency

•
•

•
•
•

Lighting
Refrigeration

Building
envelope

«Core» equipment

Supporting services

Electric engine;
Inverter;
Energy Management System /
Building Automation System;

Electricity
production and
distribution
•

Uninterruptible Power
Supply (UPS)

•
•

Thermal energy
production and
distribution
Combined
Heat and
Power (CHP)

•
•
•

Heat pump
Condensing boiler
Solar thermal system

Building insulation
Insulated glazing
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New business opportunities
(energy services)

Source: Fortune
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Barriers to energy efficiency diffusion

• User awareness

• Bank support

• Payback time

• Evolution of all the actors of the supply chain (including electricians, thermo-hydro
operators who are often the «real» decision-makers)

Main recent trends within the
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An electricity
system that can
integrate the
actions of all the
players connected
to it in order to
ensure an
economically
efficient,
sustainable, and
safe power supply
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A definition of Smart Grid
A Smart Grid is an electricity system that can integrate the actions of all stakeholders
connected to it in order to ensure economically efficient, sustainable, and safe power supply
Transition from the «traditional» «mono-directional» scheme…
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… towards a new «bi-directional» «shared-goals» scheme.
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A definition of Smart Grid
A Smart Grid is an electricity system that can integrate the actions of all stakeholders
connected to it in order to ensure economically efficient, sustainable, and safe power supply
Transition from the «traditional» «mono-directional» scheme…

PRODUCTION

TRANSMISSION

DISTRIBUTION

CONSUMER

… towards a new «bi-directional» «shared-goals» scheme.
PRODUCTION

Smart
Generation
Optimize the operation of various
generation sources depending on
network conditions and
consumption patterns
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TRANSMISSION

DISTRIBUTION

Smart
Network
Ensure reliability, quality and security of the
network through «action-reaction»
mechanisms involving both generation and
consumption sides

CONSUMER

Smart
Customer
Make the consumer an active subject
into the system, through monitoring
and interaction mechanisms with
other «actors» of the system

Smart grid

Main recent trends within the
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New business opportunities:
Demand Response

Source: WSJ
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Demand response
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Emerging technologies:
e-cars and e-mobility technologies

Source: WSJ

E-mobility
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E-mobility

E-mobility – V2G
• The V2G technology turns e-cars into large mobile batteries that interact
smartly with the power grid, enabling, among other things, the
stabilisation of power flows to promote renewable generation.

• Cars can accumulate energy at lower fuel consumption times and return
any excess quantities. In fact, the new technology is based on
bidirectional charge management: it draws energy for example from
home renewable systems, and feeds it into e-cars. If necessary, it
transfers it from the car to another plug-in structure or simply to the
network, guaranteeing a financial return for the “giver.”
• In Denmark there are 270 kW stabilisation capacity provided by V2G
under experimentation.

Signs of the increasing interest towards
e-mobility
 It is no more the ground only for initiatives of the public administration: private
companies are part of the supply chain

 The European Commission is examining the creation of a Consortium (Airbus-like)
aimed to develop storage systems
 Several cities announced the ban of traditional cars in their centres since 20252030
 The carmakers announced the introduction of many e-car models (the last
Frankfurt automotive exhibition has been seen as the exhibition of the electric
revolution)
 The carmakers started to join forces to install a network of electric charging points
 Big oil companies started to invest into electric mobility

Main recent trends within the
energy sector: smart energy

DISTRIBUTED
GENERATION

ENERGY
EFFICIENCY

SMART
ENERGY

t
Business opportunities:
Energy Communities

Set of consumers who decide to make a common choices
regarding their energy needs satisfaction in order to
maximize the benefits resulting from such “collective
approach”, through the implementation of distributed
generation and smart energy management solutions.

Agenda
 Main trends in the energy sector

 Circular Economy: just a buzzword?

 From “e-” to “smart” mobility

 Circular Business Models: the case of electric vehicles

29/11/2019

28

Circular Economy in a nutshell

(source: Ellen MacArthur Foundation)
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The three Main Principles
• Preserve and enhance natural capital by controlling finite stocks and balancing
renewable resource flows—for example, replacing fossil fuels with renewable
energy or return nutrients
• Optimise resource yields by circulating products, components, and materials in
use at the highest utility at all times in both technical and biological cycles—for
example, sharing or looping products and extending product lifetimes
• Foster system effectiveness by revealing and designing out negative
externalities, such as water, air, soil, and noise pollution; climate change; toxins;
congestion; and negative health effects related to resource use.

29/11/2019
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Circular Economy in a nutshell

(source: Ellen MacArthur Foundation)
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The Six Business Actions
• REgenerate.
Shift to renewable energy and materials; reclaim, retain, and regenerate health
of ecosystems; and return recovered biological resources to the biosphere.
• Share.
Keep product loop speed low and maximise utilisation of products by sharing
them among users (peer-to-peer sharing of privately owned products or public
sharing of a pool of products), reusing them throughout their technical lifetime
(second-hand), and prolonging their life through maintenance, repair, and design
for durability.
• Optimise.
Increase performance/efficiency of a product; remove waste in production and
the supply chain (from sourcing and logistics to production, use, and end-of-use
collection); leverage big data, automation, remote sensing, and steering.

The Six Business Actions
• Loop.
Keep components and materials in closed loops and prioritize inner loops. For
finite materials, this means remanufacturing products or components and as a
last resort recycling materials.
• Virtualise.
Deliver utility virtually—books or music, online shopping, fleets of autonomous
vehicles, and virtual offices.
• Exchange.
Replace old materials with advanced non-renewable materials; apply new
technologies (e.g., 3D-printing and electric engines); choose new products and
services (e.g., multi-modal transport).

An example of RESOLVE approach

What is the average utilization of
an European car?

More than 30% of time

Between 10% and 30% of time

Less than 10% of time

Introduction to mobility
Car utilisation1

Tank-to-wheel energy flow - gasoline

1.6% looking for parking
1% sitting in
5% driving
congestion

Energy used to move people

 Typical French car
parked 92% of time
 Average European car has
5 seats but carries 1.5
people/trip

12:1 dead-weight ratio3

Inertia vehicle
Rolling resistance
Auxilliary power
Transmission
losses

Aerodynamics
86% of fuel
never reaches
wheels

Productive use

Engine losses

Idling

▪
▪

Land utilization
Road reaches peak throughput only 5% of time and only 10% covered
with cars then
50% of most city land dedicated to streets and roads, parking,
service stations, driveways, signals, and traffic signs

1 Based on car parked number for France and productive vs unproductive driving time in US.
2 For every death on Europe's roads there are an estimated 4 permanently disabling injuries
3 Based on average car weight of 1.4 tonnes and average occupation of 1.5 passengers of 75 kg.
SOURCE: EU Commission mobility and transport, accident statistics; www.fueleconomy.gov; EEA car occupancy rates data; S. Heck and M. Rogers, Resource
revolution: How to capture the biggest business opportunity in a century, 2014; Centre d’études sur les réseaux, les transports, l’urbanisme et les
constructions publiques.
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Smart Mobility definition
 “Smart Mobility” means the evolution of the transportation sector toward a more
“sustainable” one, from several perspectives:
 environmental perspective (i.e. reduction of the environmental impact associated to
transports)
 economic perspective (i.e. reduction of the cost associated with transport)
 social perspective (i.e. the improvement in people quality of life).

 The most relevant trends that are reshaping “the transportation sector ” are:

Electrification

Autonomous
driving

Sharing mobility

29/11/2019
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Macro-trends that are redesigning
mobility: electrification
 “Electrification” means the transition from a “traditional” power supply
(typically with petrol or diesel) to an electric power supply.
 The electrification trend involves several vehicle typologies: not only cars
but also heavy transport, public transport and solutions related to micromobility (bicycles, scooters,…).

Electrification

 Referring to cars, there are different typologies of electric configurations:

Autonomous
driving

Sharing
mobility

Electric vehicles
INTERNAL COMBUSTION
ENGINE VEHICLE

HYBRID VEHICLE (NON
PLUG-IN)

PLUG- IN PARALLEL
HYBRID VEHICLE (PHEV)

PLUG- IN SERIES HYBRID
VEHICLE (PHEV)

ELECTRIC VEHICLE
(BEV)

Source: e-Station
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Macro-trends that are redesigning
mobility: electrification
 There are other "emerging" power supply as an alternative to the
traditional ones and to electric propulsion that are commonly included
among the "sustainable" forms of power supply.

Electrification

Autonomous
driving

Sharing
mobility

 For instance, methane or hydrogen, whose diffusion requires a significant
change not only at the vehicle level, but also in the refueling
infrastructure.
 Even traditional engines - in addition to benefiting from gradual
improvement in environmental performance - are subject to initiatives
aimed at increasing their level of sustainability. For instance, there are
two initiatives currently under development: biofuels (both from waste
and biomass) and the capture of CO2 on-board.

29/11/2019
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Macro-trends that are redesigning
mobility: electrification
 In 2030, pure Electric Vehicles sales will be equal to Pure Internal Combustion
Engine sales (BEV=ICE), with an important share of hybrid (including mild)

Global sales by powertrain (Million)
Internal Combustion Engine - ICE
Mild Hybrid Electric Vehicles MHEV
Hybrid Electric Vehicles - HEV
Plug-In Hybrid Electric Vehicles PHEV
Battery Electric Vehicle – BEV
Fuel Cell
Source: IEA

Source: Robecosam
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The market of electric passenger car & LDV:
worldwide overview
 In 2018, almost 2,1 million passenger cars and Electric Light Duty Vehicles were registered (*)
(+78% vs 2017), equal to over 2% of the total of new registrations.
 This positive trend is expected to be confirmed in 2019, at the end of which we can expect to
exceed the threshold of 3 million electric vehicles registered throughout the year.

3.500

3,5%

3.000

3,0%
2,20%

2.500

2,5%

2.000

2,0%
1,28%

1.500
1.000
500

0,17%

0,25%

0,37%

2012

2013

2014

0,61%

1,5%

0,83%

1,0%
0,5%

-

0,0%
2015

Tot

2016

2017

% of the total

2018

2019
(forecast)

% electric vehicles of global
registrations

Electric vehicles’ registrations
(‘000)

Global registrations of electric vehicles

Source: Reworkinging of EV Volumes
(*) It is estimated that approximately 95% of this value refers to passenger cars, while the remaining part relates to LDVs.
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The Italian Smart mobility market at a
glance: electrification
 Except for bicycles, the numbers of "electrification" in Italy are rather limited, both in
absolute terms and compared to registrations and the total stock of circulating vehicles
recorded in 2018.

Vehicles’ categories

Registrations of
electric vehicles in
2018

Percentage of
electric vehicles’
registrations on
total registrations in
2018

Electric vehicles
stock in 2018

Percentage of
electric vehicles
stock over the total
vehicles stock in
2018

Passenger car

9.579

0,5 %

22.000

0,06 %

LDV

491

0,2%

4.563

0,1 %

Bus

60

1%

486

0,5 %

Motorcycles

491

0,2%

2.920

0,05%

Bycicles

173.000

10,8 %

n.a.

n.a.
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Macro-trends that are redesigning
mobility: sharing mobility
 “Sharing mobility” arose from the consideration that a privately-owned vehicle is used on
average only for 5-10% of the time during its useful life, while for the remaining time it
remains unused. (Source: McKinsey and Company, 2017).
 Therefore, two opportunities emerge, aiming at:
 Increase the vehicle usage (regardless of the power supply type): X-sharing, i.e. the
vehicle sharing between different users;
 exploit a vehicle when parked (particularly referring to electric cars): Vehicle Grid
Integration (VGI), i.e. the possibility for the vehicle to exchange energy in a bi-directional
way with the «electricity system» (electricity grid, home, buildings, etc.).

29/11/2019
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Macro-trends that are redesigning
mobility: sharing mobility
 The “sharing” trend involves different types of vehicles:

 As far as X-sharing is concerned, the types of vehicles involved range from cars to
different forms of micro-mobility (*) (such as for example bikes and scooters). This trend
is not relevant / significant for heavy transport and public transport. X-sharing is not
strictly linked to e-mobility, given that it can take place regardless of the type of power
supply used.
 As far as VGI is concerned, the types of vehicles involved mainly refer to electric cars and
light commercial vehicles. However, there are researches related to the possibility of
implementing it also on heavy vehicles, and in particular on buses.

(*) Although there is no unique definition, typically vehicles included within the aforementioned category share two main characteristics,
namely reduced weight and reduced travel speed.
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Macro-trends that are redesigning
mobility: sharing mobility
 In 2030, mobility on demand covering 30% of miles driven, with fleet becoming a
key player to interact with.
Global Shared vs. Owned (% Miles)

Source: Morgan Stanley Research
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46

X-sharing:
overview in Italy
 The Italian "x-sharing" vehicle fleet - with reference to cars, bicycles and scooters - includes
around 44.500 units at the end of 2018 (-3,5% compared to 2017).
 The largest share refers to bike sharing (about 35.800 units in 2018, -10% compared to 2017,
after an "exploit" (+150%) recorded between 2016 and 2017).
 Car sharing shows a fleet of almost 6.500 units in 2018 (+6,5% compared to 2017), while
scooter sharing has a minor incidence, with about 2.200 units in 2018, albeit in very strong
growth (+340%) compared to 2017.

Vehicle park in shared vehicles (in
thousands of units)

Italian vehicle fleet sharing (in thousands)
50
0,5
6,1

40

2,2
6,5

30
20
10

0,1
5

0,6
6

14,5

16,3

2015

2016

39,5

35,8

2017

2018

0
Bikesharing

Carsharing

Scootersharing

Source: Reworking of Research «Sharing Mobility»
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X-sharing:
overview in Italy
 The «electrification» rate of the scooters stands out, albeit on limited absolute numbers,
while shared cars and bikes see an electric penetration in the order of 10%.
Electrification
rate (2018)

50%

20k

Fleet (2018)

 On the three "declinations" of the concept of x-sharing, there is a clear rising interest in Italy.
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Box: Vehicle-to-Grid:
the aggregator
 In order to provide network services, the V2G technology requires a large number of vehicles
that coordinately can intervene, when necessary, for the benefit of the electric grid (in order to
reach the “critical mass” needed for the electrical system).
 In fact, the battery capacity that each vehicle can share in order to provide network services is
limited (for instance, 20-35% out of the overall battery capacity equal to 40 kWh) in order not
to compromise the driver's mobility needs.

 The presence of an “aggregator” is therefore essential, to manage the charge/discharge cycles
and sell the services on the electricity markets.

AGGREGATOR

29/11/2019
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Vehicle-to-grid:
the global framework
 Globally, there are currently 50 projects on Vehicle Grid Integration, excluding studies of a purely
"theoretical" nature or extremely implemented on a very limited scale.
 The projects - which set themselves different objectives, such as the demonstration of the
technical / economic feasibility of V2G, V1G, V2B, etc. - are distributed on a geographical level as
follows:
 25 in Europe,
 18 in North America,
 7 in Asia.

Source: Reworkinging of EV consult

 Focusing on European context, V2G projects offering network services represent the 20% of the
overall projects.
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Macro-trends that are redesigning
mobility: autonomous driving
 “Autonomous driving” refers to the use of sensors, radar, GPS, cameras, data analytics
software and artificial intelligence in order to «perceive» the surrounding environment and
therefor automate the driving process in order not to require human intervention.

 The classification carried out by the SAE (Society of Automotive Engineers) proposes 5
different levels of "independence" of the vehicle (6 considering level 0, which refers to the
absence of automation).
Level

Driving system
(acceleration/braking
and steering)

Monitoring of the
surrounding
environment

Emergency
situations

Driving modes

Driver

Driver

Driver

n/a

Driver and automatic

Driver

Driver

Some modes

Automatic

Driver

Driver

Some modes
(i.e.: parking)

The driver monitors the sorrounding environment

0: No automation
1: Driver assistance

2: Partial automation

The automatic guidance system monitors the surrounding environment

3: Conditional
automation

Automatic

Automatic

Driver

Some modes

4: High automation

Automatic

Automatic

Automatic

Some modes

5: Full automation

Automatic

Automatic

Automatio

All

29/11/2019

51

Macro-trends that are redesigning
mobility: autonomous driving

 “Autonomous driving” is mainly concerned with cars. However, There are also pilot projects
regarding the implementation of autonomous driving for other vehicles, generally shuttles. As
an example, in Zug (CH) it was implemented a pilot project regarding autonomous driving
shuttles, whose first road tests started in March 2018.
 Autonomous driving is predominantly (even if not necessarily) linked to electric mobility. This
is supported by the fact that the majority of car manufacturers that are moving to develop
autonomous driving envision it combined with an electric motor (Tesla, General Motors ..) or
at most electric hybrid (Ford), due to the fact that the two technologies can be easily
integrated.
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Macro-trends that are redesigning
mobility: autonomous driving
 In 2030, partially automated vehicles (L1/L2) representing 50% of total car parc.

Global autonomous vehicle penetration (% of parc)

Source: Morgan Stanley Research
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E-mobility supply chain
 The electric car supply chain can be divided into two main blocks, i.e the automotive supply chain
and the charging service supply chain, each composed by different phases:
Automotive supply chain
Components

Production

«Tradizional»
«Specific»
Batteries

Selling
Vehicle
Complementar
y services

Usage
(After sales)
Electric car
sharing
Maintenance

End of life
Battery

Charging service supply chain

Components
Hardware
Software

Production

Installation
Purchaser

Usage

End of life

Technical: O&M

Main contractor
Client interface
Private
charging/wallbox

Public
charging/Private
charging for
public use
29/11/2019
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E-mobility supply chain:
car manufacturer analysis
 Car manufacturers are the players involved the most in the electric car industry.
 The stages of the supply chain traditionally managed by car manufacturers operating in the
Italian market are:

Traditional core
business

Stages already widely
managed

• Car production
• Car selling
• Complementary services
• Maintenance
• Production of traditional components

 In the followings, the car manufacturers with at least 2% of the share in the European vehicle
registration market, will be divided into clusters based on the different levels of coverage of
the other stages of the supply chain, current and expected (in the next 3-5 years).

Note: clustering was carried out on the basis of direct interviews conducted with the car manufacturers themselves and on analysis of
secondary sources.
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The offer of electric vehicles:
expected evolution
 The analysis of the objectives in terms of electric vehicles sold and new electric models offered
by the main car manufacturers active in Italy is rather ambitious in its numbers, considering
for example that one can reasonably expect that the offer of electric vehicles in Italy more
than quadruple through 2025.
Car manufacturer

Electric vehicle sales targets in the year 2025

BMW

Number of new electric models offered within the year
2022

2025

15-25% of the group sales

-

25 (2023)

FCA

-

28

-

Ford

-

40

-

GM

-

-

20 (2023)

Honda

15% (2030)

-

-

Hyundai-Kia

-

12 (2020)

-

Mercedes

25% of the group sales

10

-

PSA

0,9 milion (2022) (≃22%)

-

-

Renault

20% of the group sales

12

-

Toyota

1 milion di BEV e FCEV* (2030) (≃10%)

>10 (first years of 2020s)

-

Volkswagen

25% of the group sales

-

80

Volvo

50% of the group sales

-

-

TOTAL

-

> 112

> 237

* Fuel cell electric vehicle
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E-mobility supply chain:
car manufacturer analysis
 The first matrix, which refers to the most differential stages of the automotive supply chain,
is composed as follows:
 Battery «management» (x axis): the degree of penetration of car manufacturers in the
battery production and battery end-of-life management.
 Car sharing (y axis): the degree of penetration of car manufacturers in the electric car
sharing supply chain stage.

Car sharing

High
penetration

Moderate
penetration

Low penetration

Low
penetration

Moderate
penetration

High
penetration

Battery «management»
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E-mobility supply chain:
car manufacturer analysis
 Currently, about half of the car manufacturers show a low or moderate level of penetration
both in terms of electric car sharing and battery management.
 About a third of the sample is already active today on electric car sharing projects. These
projects are useful in order to increase the level of «awareness» of potential customers.
 The "battery management" has a low/moderate penetration level, since - although it is
perceived as highly "strategic" by most players, it requires huge investments and skills “distant”
from those traditionally owned by car manufacturers.

Car sharing

High
penetration

Moderate
penetration

Low
penetration

5
%

30 %

15
%

5
%

25 %
Low
penetration
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%

10
%
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E-mobility supply chain:
car manufacturer analysis
 In the next 3-5 years, a significant increase in the penetration level of «battery management»
is expected, which will see around 3/4 of the car manufacturers analyzed with moderate or
high penetration level on the subject.

 Many car manufacturers are implementing ad hoc initiatives (such as the creation of joint
ventures / partnerships) to increase the level of penetration of these stages of the supply
chain in the coming years.

Car sharing

High
penetration

Moderate
penetration

Low
penetration

5
%

10
%

35 %

10
%

15 %

10
%

15 %

Low
penetration

Moderate
penetration

High
penetration

Battery «management»

Main trend
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E-mobility supply chain:
car manufacturer analysis
 The second matrix, which refers to the most differential stages of the charging service supply
chain, is composed as follows:
 V2G (x axis): which represents the degree of penetration of car manufacturers in the
implementation of V2G.
 EVSE offer (y axis): which represents the degree of penetration of car manufacturers in
the following supply chain stage: public charging/private charging for public use.

EVSE offer

High
penetration

Moderate
penetration

Low
penetration
Low
penetration

Moderate
penetration

High
penetration

V2G
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E-mobility supply chain:
car manufacturer analysis
 The vast majority (over 80%) of car manufacturers currently show a low or moderate level of
penetration both in terms of V2G and public charging/private charging, coherently with the
"distance" of these activities compared to those typically "core" for these players.

EVSE offer

High
penetration

Moderate
penetration

Low
penetration

5
%

30 %

5
%

50 %

5
%

Low
penetration

Moderate
penetration

5
%

High
penetration

V2G
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E-mobility supply chain:
car manufacturer analysis
 Over the next 3-5 years, a moderate increase in the level of penetration is expected for both
V2G and the public charging/private charging, a signal of the importance given to these issues
by car manufacturers.

 The growth trend of the penetration level of car manufacturers in the implementation of V2G
depends mainly on two factors, namely the technological development and the development
of an adequate regulatory framework.
5
%

EVSE offer

High
penetration

Moderate
penetration

Low
penetration

25 %

20
%

30 %

10
%

Low
penetration
29/11/2019

Moderate
penetration
V2G

10
%

High
penetration
62

Agenda
 Main trends in the energy sector

 Circular Economy: just a buzzword?

 From “e-” to “smart” mobility

 Circular Business Models: the case of electric vehicles

29/11/2019

63

An emerging «circular» application in the
EV sector: battery-second-use (B2U)
 Circular View of the EV battery value chain (Adapted from Hill et al., 2019).
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Challenges in implementing B2U
 current and future competitiveness of B2U initiatives
 uncertainty on battery performance over time
 customers’ acceptance
 …

 The concept of CE involves a radical change in the companies’ business model, as
well as cultural and cognitive change in customers’ habits. Different practices tackle
different dimensions of the BM, in terms of how the company create, transfer, and
capture value.
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A Framework for Circular Business Models
enabling B2U
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A Framework for Circular Business Models
enabling B2U
In the EV batteries market, standardization enables to unify second use
ecosystem.
Without any kind of standardization, different battery second use ecosystems
would emerge, each one showing their own network and structure of
stakeholders. The absence of standardized battery packs involves a different
battery configuration as well as different battery management systems. When
reached the second life stage, it implies higher remanufacturing costs and
increased handling time (Cready et al., 2003).
Battery repurposing cost is strongly affected by how the battery is originally
designed. (Jiao & Evans, 2018). Taking into account the battery second-use
perspective since its design would smooth the entire remanufacturing process
and concur to reduce or in same case totally avoid the relative costs (Jiao &
Evans, 2018).
Design for second life means the optimization of the battery design not only
for the first use in the electric vehicles phase but also for its second use (e.g.,
through the installation of a properly BMS able to track and collect the
battery’s usage data during the first life inside EVs, in order to be easily
informed about the state of health of the battery (SOH), doing this it becomes
possible to forecast with high details the moment when the battery reaches
its end of first life
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A Framework for Circular Business Models
enabling B2U

Main customers issue: concern about the performances of used batteries, due to narrow knowledge about functionalities
of batteries’ technology principles, low experience over the topic and absence of skills on ESS field.
Examples of actions implemented by OEM that help building stronger customer relationships along with higher quality
product taken back for OEM.
• Warranties (they permit both to guarantee the performances of the batteries in EV’s and stationary second use
application and ensure that the battery will have sufficient cycle and calendar aging).
• advice EVs’ customers of how to take care of the battery during EV driving, as well as to help users in
understanding the residual value of their products after the use in the vehicles.
• ad hoc rewarding mechanisms, e.g. customers would get discount on the final price if batteries return in good
conditions.

Narrow collaboration and information sharing between the OEM and other actors across the value chain permit to
find out and set up new practices together with new business opportunities and develop new kind of collaborative
BM (Olsson et al., 2018; Jiao & Evans, 2018).
• actions implemented to fulfil information asymmetry between OEMs and downstream stakeholder and related to
(i) the sharing of data among each batteries’ state of health, (ii) chemistry composition, (iii) historical and fault
data.
• solving the product responsibility problem, ensuring that the batteries will not be lost, making easier the path for
recycling,
29/11/2019 predicting future volumes and flows, decreasing transportation and logistics among various entities
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involved in the battery value chain, and finally learning what are the best practices related to second life.

A Framework for Circular Business Models
enabling B2U
Product-service systems (PSSs) involve the combination of physical products and additional services, thus enabling
the possibility to provide customers with offers tackling their specific needs.
In the case of EV second life batteries, a PSS consists in the conjunction of a used and remanufactured battery with
auxiliary services in order to settle different drawbacks related to used batteries perceived by the customers, plus it is
useful to provide customers with solutions that fulfil their particular requirements
Batteries’ ownership along the whole lifecycle is identified as a
key component of the business model in order to ensure that the
batteries’ value is optimized as maximum as possible along the
entire life.
By doing so, the OEM business model should include to own the
batteries across the entire lifespan in order to continuously extract
such value. this facilitates the unified management and the switch
among different stages of the life, being sure that the batteries’
value is not lost because of multiple actors along the value chain

The first step for each battery which has finished its useful life in EVs application consists in the collection phase. In a
circular model, the OEMs have a collecting back system, directly managed by them or relying on third parties, which
is able to directly collect the batteries from EVs’ users It’s important the fast testing directly done at the collecting
point, in order to immediately assess the state of health (SOH) of the battery, and depending on such SOH, lead the
battery29/11/2019
back to OEM facility to be refurbished and remanufactured
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The two dimensions of
Circular Business Models
Value Network
(Company/Suppliers)

Low

Low

 Focus on energy efficiency,
resource consumption,
environmental footprint

 Price
 Sale of single products
 Sale of products with
additional complementary
services
 Leasing/Renting
 Pay-per-use or functional
results

 Focus on materials: natural,
recycled/recyclable, durable
High
Low

 Focus on DfX: design for
modularity, for disassembly,
for recycling

 Promotion
 Information on company
website
 In-store communication
 Customers involvement in
circular initiatives
 Multichannel
communication

 Integrated
process/product/supply chain
design
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Value Proposition
(Company/Customers)

High

High
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Value Network
(Company/Suppliers)

The two dimensions of
Circular Business Models
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High

Low

Upstream
Circular

Full Circular

Linear

Downstream
Circular

Low

High

Value Proposition
(Company/Customers)
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