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EXECUTIVE SUMMARY
Transport is the single biggest source of CO2
emissions in Europe and a major cause of urban
air pollution and its health effects.
Electromobility is seen as a key solution to
tackling both concerns and also a generator of
considerable positive economic impacts, both at
the macro-level and for individual citizens in
lower fuel costs.
However, there are concerns the shift to
electromobility will result in a reduction in jobs
in the automotive industry. This study has
therefore sought to assess whether jobs created
in the new electromobility value chain offset
those lost in automotive manufacturing.
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The study has assessed job creation in a number
of electromobility value chain segments and
concludes that by 2030 a total 199,470
permanent jobs would be created. This is based
upon a moderate uptake of plug-in vehicles
amounting to around 35% of new car sales by
2030.
Jobs created in the electricity value chain are
several times higher than those lost (even in
worst case assumptions) in automotive
manufacturing.
Most of the new jobs will be downstream and
are associated with the installation, operation
and maintenance of charging points.

Figure 3: A breakdown of the total 199,470 jobs created in the
baseline scenario based on sector.

Altogether, these segments will create 112,445
new jobs, accounting for 57% of job creation.
The message is clear: electromobility is good for
the environment, good for drivers - who achieve
lower vehicle running costs - and good for jobs
and the economy.
This study only has a 2030 time horizon and
only covers electric passenger cars. Additional
jobs will be created after 2030 and through
electrification of vans, trucks and buses, as well
as of shipping and aviation.
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INTRODUCTION &
BACKGROUND
Transport is the single biggest source of CO2
emissions in Europe, responsible for around 27%
1
of total EU CO2 emissions. Combustion
engine
vehicles also pose a problem in terms of air
quality, especially in cities, with negative
consequences on the health of European
citizens. There is general agreement among
policy makers and stakeholders that a transition
to clean mobility is necessary in Europe.
Several analyses have established that transport
decarbonisation would not only yield climate
and health benefits, but it would also create
positive economic impacts, both at the macrolevel and for individual citizens. These result
from lowered oil imports, a positive EU trade
balance and savings for consumers to fuel their
cars.
Despite these clear benefits, questions have
been raised about the potential impact of
electromobility on jobs in Europe.
A study from the Fraunhofer Institute has
looked at the employment impact of
electromobility on the German car
manufacturing industry.2 A report from
Cambridge Econometrics has examined the
macro-economic impact of electromobility on
3
jobs in Europe. Our assessment specifically
considers the effect of a shift to electric

passenger cars on jobs along the new
electromobility value chain.

Electrical Contractors in the driver’s seat
for Europe’s electromobility journey
For over more than 100 years, electrical
contractors have built both power infrastructure
and installations to bring electricity, from the
countryside to cities, to all consumers, from
businesses to households. AIE, the European
Association of Electrical Contractors, is the voice
of these hard-working employees.
The electrical contractors’ role has always been
crucial, as electricians are there wherever power
is needed and where equipment and
infrastructure needs to be designed, installed,
maintained, refurbished and dismantled.
The electrical contracting sector creates a high
number of local jobs and powers an extensive
network of small businesses across Europe - AIE
alone represents more than 1 million
electricians and over 100,000 small and
medium electro-technical service companies.
In the last one or two decades, the role of
electrical contractors has evolved from the
physical connection of single pieces of
equipment to the physical and digital
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integration of systems and solutions, spanning
from smart cities, to smart power grids and
buildings.
Today, electrical contractors are at the forefront
of Europe’s electrification, decarbonisation and
digitalisation trends, and are key to reaching
Europe’s objectives for energy efficiency,
renewable energy and clean transport.
The installation and operation and
maintenance of electric vehicle (EV) chargers
has already started impacting electricians
across Europe, who are ramping up their skills
and are taking advantage of this new business
opportunity, diversifying their portfolio of
services to include electromobility. In the next
years, electromobility will accelerate the current
trend towards more wide-ranging, skilled
electricians’ jobs across Europe.
This study asks the question how many jobs will
electromobility create? It is intended to inform
policy makers and stakeholders as they engage
in the current legislative debates including on
future car and van CO2 regulations.

THE ELECTRICAL CONTRACTING
SECTOR CREATES A HIGH
NUMBER OF LOCAL JOBS AND
POWERS AN EXTENSIVE
NETWORK OF SMALL BUSINESSES
ACROSS EUROPE - AIE ALONE
REPRESENTS MORE THAN 1
MILLION ELECTRICIANS AND
OVER 100,000 SMALL AND
MEDIUM ELECTRO-TECHNICAL
SERVICE COMPANIES.

Current status of electromobility in
Europe
Today, electric vehicles represent less than 1% of
the car stock in the EU. However, sales of EVs
are growing exponentially (from 70,000 new EV
sales in 2014 to 217,000 new sales in 2017) - and
so are the installations of EV chargers, with
26,000 public chargers in 2014 to 132,000
installed public chargers today.4
Increasing EV competitiveness and consumer
awareness will generate continued growth in
the EV market; however, EU legislation under
negotiation may have a very important impact
on determining the likely minimum growth in
the next decade.
In particular, as part of the new EU regulation
on emission performance standards for new
passenger cars and for new light commercial
vehicles, the EU Parliament and Council are
currently debating decreasing allowed CO2
emissions from cars and minimum sale shares
of zero-emission vehicles by 2025 and 2030.
Depending on how ambitious and strict these
objectives are set, the EV market may have a
small or big boost in the EU. As negotiations
stand today, it seems that EU objectives will
translate into around 35% new EV sales by 2030;
this means that in the same year EVs will
represent about 10% of the fleet.
Existing analyses estimate that the number of
jobs in car manufacturing in Europe may
decrease in the future with an uptake in
electromobility. The manufacturing processes
are much simpler in battery electric cars than
those with internal combustion engine (ICE)
vehicles. However, the manufacturing for plugin hybrid vehicles is more employment
intensive. The impact upon net car
manufacturing jobs will therefore depend upon
the ratio of battery electric to plug-in hybrid
models. Employment in the sector will also be
impacted by productivity gains from
robotisation occurring throughout the
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manufacturing industry. However, this effect will
occur irrespective of electrification.
The report "Mapping out the future for the
automotive industry"5, published by the
Fraunhofer Institute and commissioned by the
major car manufacturers in Germany, claims
that 75,000 jobs of the current 210,000 jobs
would be lost in the German automotive
industry from 2017 to 2030. However, only 27%
of these job losses can be attributed to the rise
of electromobility, with the remaining losses
being a consequence of productivity gains.
It is also important to note that the Fraunhofer
study assumes that battery electric models will
take up 40% of the passenger vehicle market
share in Europe, more than what foreseen by
the EU regulation on CO2 standards for cars
that is currently under negotiation. The
Fraunhofer study also assumes that battery
manufacturing, a key segment of the EV value
chain, will take place outside of Europe despite
many important initiatives by the EU and
evidence carmakers are likely to source cells
close to manufacturing sites for electric cars.
Ultimately, it is undeniable that electromobility
is on the rise in Europe and we are only just
beginning to see its impacts on the EU’s
economic and social situation. The more we
understand its impact, the better we can
prepare and take advantage of the EV
revolution for the benefit of all Europeans.

About this study

ULTIMATELY, IT IS UNDENIABLE
THAT ELECTROMOBILITY IS ON
THE RISE IN EUROPE AND WE
ARE ONLY JUST BEGINNING TO
SEE ITS IMPACTS ON THE EU’S
ECONOMIC AND SOCIAL
SITUATION.
grid, operation and maintenance of the
chargers, associated grid reinforcements and
civil and road work, as well as production of
necessary additional electricity. These jobs are
high skill and entirely new to the automotive
sector.
It is important to stress that the scenario we
take in this study is of 35% new EV sales,
translating into around 10% EVs in the total car
fleet by 2030. Looking at how rapidly new
technologies are adopted today, we think that
the deployment of electric passenger cars may
go well beyond our assumptions by 2030. After
2030, we are convinced that the electrification
of the whole passenger car fleet and of
broader road transport, i.e. buses, vans and
trucks, as well as of shipping and aviation, will
lead to the need for a much larger charging
infrastructure and for a market for the
replacement of old charging equipment after
2030. Hence, we do not see 2030 as the peak
year for transport electrification employment.
On the contrary, 2030 will only be the first step
on the path to the transport electrification
revolution.

Whilst employment in car manufacturing may
decline in coming years, the shift towards
electrification will ultimately create a high
number of new jobs along the transport value
chain. This study quantifies the jobs that will be
created due to electromobility along the full
electrical value chain, including: the production
of batteries and chargers, the sales of electrical
equipment, the installation, connection to the

6

METHODOLOGY
Scope
Time: This study has a 2030 time horizon, as
targets at EU level are being set for this year.
Geographical scope: This study covers EU28. Of
course, if we had expanded the scope to
geographical Europe, numbers would have
been higher, driven primarily by Norway - one of
the world leaders in electromobility.
Vehicles: This study only covers passenger cars.
Electrification of buses and freight transport can
also have a significant impact on job creation; in
particular, urban buses and urban delivery are
bound to electrify at an important rate.
However, this analysis focuses only on passenger
cars. This analysis excludes also rail transport,
which is already extensively electrified, and
shipping and aviation, as currently there are no
plans in EU28 to sensibly electrify these two
sectors by 2030.
Chargers: We have considered all types of
chargers, from home to ultra-fast charging
points.
Sectors: Jobs created are classified in 10 sectors:
battery manufacturing, charger manufacturing,
wholesales, installation of the chargers, grid
connection, grid reinforcement, civil and road
work, charge point operation, charge point
maintenance and electricity generation. Job
creation from manufacturing of electrical

equipment and power electronics for vehicles is
excluded from this analysis. We have also
excluded job creation from the replacement of
chargers. Finally, we have not included in this
report the jobs derived from the installation,
operation and maintenance of complementary
technologies, such as solar PV and battery
systems.

Calculation
The general approach to this analysis is
illustrated in the flowchart Figure 1 below. In
blue are the main assumptions (see Annex for
details on the assumptions used). The
assessment described in the figure is made for
every year between 2015 and 2030.
The assessment of the 5 other categories follows
a different approach:
Charge point operation: the number of jobs is
simply calculated from the number of public
chargers that can be operated by a single
employee on average.
Charge point maintenance: the number of
jobs is estimated based on the average
number of hours required for the
maintenance of each type of charger.
Electricity generation: the amount of
additional electric energy required to power
the vehicles is converted into a number of
jobs based on today’s figure of the total
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number of employees required to generate
EU’s total electricity production.
Grid reinforcement: Based on low voltage
and medium voltage grid reinforcement
cost estimates per million EVs from
Eurelectric6, the total revenue of this
activity is estimated and then converted
into a number of jobs.

Battery manufacturing: Based on the
number of employees required to
manufacture one GWh of battery and on an
assumption for the share of batteries that
are manufactured inside the EU, we
calculate the total jobs required for the
battery cell and pack manufacturing.

FIGURE 1: METHODOLOGY FLOW CHART
Revenue
generated in
each sector ² for
each charge
point type

EV Market
shares (%) +
Number of EVs
per charge point
1
type

Additional
charge point
required for each
type

Additional
revenue
generated for
each sector

Revenue per
employee per
year in each
sector

Employment
creation per
sector

[1] The charging infrastructure considered are classified in 5 categories here: Home chargers (typically 3.7-7kW), work
chargers (typically 3.7-7kW, with some 11-22kW), public charging in parking (typically 11-22kW on-street-parking), public fast
charging (50kW) and ultra-fast charging (150-350kW).
[2] This approach only applies to the installation of the chargers, the manufacturing of the charging equipment, the grid
connection, the civil and road work and the wholesales.
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RESULTS
Overall Job Creation
As the uptake of EVs increases every year in
Europe to meet the proposed 35% target,
199,470 permanent jobs would be created due
to electromobility by 2030. As you can see in
Figure 2, we would see an exponential growth
in job creation overall.

It is worth noting that our estimations for the
year 2030 are in the same range as projections
from the report "Fuelling Europe’s Future: How
the transition from oil strengthens the
7
economy" from Cambridge Econometrics. The
Fuelling Europe’s Future study took however a
broader macro-economic approach, and did
not consider some of the value chain

FIGURE 2: TOTAL NEW JOBS CREATED FROM EV 2016 - 2030
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RESULTS

AS THE UPTAKE OF EVS
INCREASES EVERY YEAR IN
EUROPE TO MEET THE
PROPOSED 35% TARGET,
199,470 PERMANENT JOBS
WOULD BE CREATED DUE TO
ELECTROMOBILITY BY 2030.
segments which we have now analysed.
Combining these two approaches together, we
can see that EVs will create a positive economic
impact from all perspectives.
While our analysis stops at the year 2030, we
can take our findings and realistically apply
them to a more long-term scenario where 100%
of Europe’s car fleet are EVs, as many EU
countries are planning to ban the sale of ICE
cars by 2050 or before. If we assume that all of
EU’s fleet is 100% electric, the number of
permanent jobs in the electromobility sector
would stabilise at 1.1 million in this year for the
maintenance and operation of the chargers and
the battery manufacturing and electricity
generation.
This is not taking into account the jobs that
would inevitably also be created for the
replacement of chargers, which currently have a
lifespan of about 15 years. An additional 116,000
more permanent jobs would be created if we
were to consider the installation and
equipment manufacturing associated with
charger replacement.
Altogether, our analysis shows that
approximately 1.2 million permanent jobs would
be created in the electromobility sector once
the car fleet is 100% electric in Europe.
Moreover, it is important to note that the jobs
created in the sectors under analysis are jobs
that are local and cannot necessarily be
*See Figure 3 on page 11

automatised, with the exception of battery and
charger manufacturing. This means that these
jobs will be for the benefit of European SMEs
and drive local economic dynamism.

Job Creation per sector*
The maintenance of the chargers is the
most job intensive segment on the
electromobility value chain, creating
77,026 new jobs and accounting for
39% of total new jobs by 2030.
Maintenance includes the repair, but
does not include the replacement of
the charging infrastructure.
Battery cell manufacturing is second
and perhaps shows the greatest
potential for job growth. We estimated
that it could account for 34,770 new
jobs and for 17% of total new jobs by
2030. Although there are no battery
gigafactories in Europe today, there is
strong political will to develop this
business in Europe: the German
government minister Peter Altmeier
and the EU energy commissioner
Maroš Šefčovič want to have about
30% of global battery production in
2030 take place in Europe.8
The installation of the electric vehicle
chargers is the third sector in terms of
job creation potential. It could account
for 21,390 new jobs and 11% of all new
jobs by 2030. The installation covers
the contacts between the customer
and the electrical contractor to identify
the customer’s, as well as the technical
and regulatory, needs and
requirements. It also includes the
planning, the offer, administrative
paperwork and the actual installation.
Electric vehicle chargers will probably
increasingly be sold in a package with
complementary technologies,
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FIGURE 3: SHARE OF JOBS CREATED PER SECTOR
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such as solar PV and battery systems.
This will contribute to making the
electrician’s job an increasingly skilled,
wide-ranging and green profession.
This will also make the profession more
attractive for young workers, bridging
the workforce gap which today exists
in several EU countries.
Electricity generation could yield 18,703
new jobs, accounting for 9% of total
new jobs by 2030. This segment covers
the production of additional electricity
demand triggered by the consumption
of an increased amount of electric
passenger cars.

.

Operation of the charging points may
generate 14,029 new jobs, representing
7% of all new jobs by 2030. Operation
includes metering, billing and smart
charging, covering the interactions of
the chargers with the users and the
grid. Smart charging of course has a
great growth potential, as there is a
need to electrify transport in a way that
matches the increasing production
from variable sources of energy, such as
wind and solar, and in a way that
supports electrical grids.
Manufacturing of the charging
equipment may also represent 7% of
all new jobs, leading to the creation of
14,110 jobs.
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Grid connection may generate 11,469
new jobs, accounting for 6% of total
new jobs by 2030. Grid connection is
the process of linking an EV charger to
the existing grid so that it can
efficiently power electric vehicles. This
can vary in complexity and job intensity
depending on if it is a home charger or
an ultra-fast charger and if it is in a
building or a public space.
Grid reinforcement could lead to the
creation of 3,992 new jobs, meaning 2%
of total new jobs. Grid reinforcement
means grid upgrades and extensions
that will be necessary as more and
more EVs are consuming electricity
from the grid.

Civil and road work represents just 1%
of total new jobs, yielding 2,381 new
jobs. This segment covers the ground
works that are are a prerequisite for the
subsequent installation and
connection of the actual EV chargers.
Wholesales also accounts for 1% of total
jobs, generating 1,600 jobs by 2030.
This segment includes the steps
needed to bring the electrical material
from manufacturers to final customers

.
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CONCLUSIONS
It is clear from these results that an electrified
transport system offers considerable job
creation potential.
If we consider the Fraunhofer Institute study on
the negative impacts of electric vehicles on
employment in automotive manufacturing and
translate to the EU scale, an estimated 306,000
jobs will be lost in total in the automotive
manufacturing sector by 2030. Of these, only
84,000 are specifically due to an increase in
electromobility and the remainder caused by
9
productivity improvements. This study however
assumed a aggressive penetration of battery
electric vehicles.

FIGURE 4: JOB LOSSES VERSUS
JOB GAINS*
260,000
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130,000

65,000

0

Job Losses
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*Calculated when comparing the total permanent job
losses in manufacturing from a 40% EV market share in
Europe versus total permanent job gains in the same
scenario.

ELECTROMOBILITY CAN NOT
ONLY FILL IN THE GAPS
INCURRED IN AUTOMOTIVE
MANUFACTURING, BUT IT
OFFERS THOUSANDS MORE
JOB OPPORTUNITIES FOR SME'S
AND LOCAL COMMUNITIES
ACROSS EUROPE.
Our study has taken a much more realistic
baseline scenario of 35% EV market share by
2030, and shows that more than 2 times the jobs
are created in the the electricity value chain
than are lost in automotive manufacturing. If our
study modelled more ambitious assumptions as
used in the Fraunhofer Institute study (25% BEVs
and 15% PHEVs market share), 255,000
permanent jobs would be created by 2030. This
means that a net balance of 171,000 jobs would
be created in 2030 due to an uptake in
electromobility as a whole. These are high
quality, local, green jobs.
The study demonstrates that the EV revolution
creates an important opportunity for jobs in an
entirely new value chain in the automotive and
electrical sectors. Electromobility can not only fill
in the gaps incurred in automotive
manufacturing, but it offers thousands more job
opportunities for SMEs and local communities
across Europe.
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POLICY IMPLICATIONS
If the EU wants to take advantage of the opportunity created by
electromobility to drive local economic growth, the regulatory
framework, both at EU and national level, must accompany the
transition towards electromobility, encouraging both the introduction
of EVs on the market and the installation of EV chargers.
Besides the above-mentioned obligation on car manufacturers to
decrease CO2 emissions from their cars and to sell a minimum share of
zero-emission cars, the following measures are key:
● Obligation on public authorities to lead by example, procuring a
minimum share of zero-emission vehicles, thus creating a market
for clean cars, buses, trucks, etc.
● Support to innovation and pilot projects in electrification of
shipping and aviation, following the example set by Norway.
● Reforms of fiscal regimes, to increase the competitiveness of
electric vehicles vs combustion engine vehicles, and to ensure that
the income from fuel taxation is not replaced by income from
electricity taxation - electricity prices should become cost-based
and dynamic, to encourage smart EV charging.
● Forward-looking building regulations, limiting the civil work costs
associated with the installation of EV chargers at home, at work
and in public parking.
● Cutting red-tape, especially via the introduction of the right-toplug, particularly in multi-occupancy buildings.
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