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Current carbon emissions in the
traffic and transport sector are
too high to meet the Paris
climate targets. For this reason,
policymakers and industry are
now pushing electrically
powered transport. However,
one aspect of this often remains
neglected, namely the extent to
which battery production
damages the climate. Or to put it
another way: When are electric
vehicles really green?
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1 Introduction
Reservations about
electric cars still exist

Car enthusiasts used to (and still) prefer to discuss their engine’s horsepower.
It’s different with electric vehicles, where almost no one talks about engines.
The battery, its performance and range, and the relevant charging
infrastructure are the crucial topics. Reports on the current state of play
regarding battery development, their performance capacity, and production
processes are therefore particularly important for the commercial success of
electric vehicles (EVs). This is because consumers still have many
reservations about electrically powered vehicles and the high-voltage
batteries needed to drive them.
Anyone wishing to better understand the environmental impact of electric
vehicles will also encounter questions that the industry tends to keep under
wraps. For example:


How sustainable is the battery that is used – not only in terms of its
production, but also during its service life and afterwards?



From an overall perspective and taking carbon emissions into account,
are modern cars with internal combustion engines really more harmful
than battery-powered vehicles ?

This edition of durchGEDACHT attempts to provide answers to these
important questions. In this context, the focus is on the analysis of battery
production and use, less on the vehicles as a whole. The opportunities and
challenges of alternative drive systems such as fuel cell technology are also
not discussed.
First, this study paper gives a brief overview of the expected demand for
batteries and explains why this is an important factor in achieving the Paris
climate targets. It then goes on to explain why the key factors to consider in
assessing the carbon footprint of an electric car and its battery are production
and the energy mix during the use phase. Future potential for improvement in
battery production and use are then outlined. Finally, this text discusses the
challenges for traditional car manufacturers (experts refer to ‘original
equipment manufacturers’ or OEMs), but also highlights the opportunities that
could be created by improved CO2 transparency for high-voltage batteries.

2 Demand for batteries growing sharply worldwide
Batteries can help
achieve climate targets

The range of possible applications for batteries has expanded significantly in
recent years. This is partly because technological progress has opened up
new areas of use but is also due to the fact that, compared with traditional
fuels, batteries have the advantage of not releasing any CO2 during their use.
For this reason, they appear at first glance to be a climate-friendly source of
energy during the use phase. According to a study by the Global Battery
Alliance1, a global cooperation platform of more than 70 participating
organisations and companies, demand for batteries is therefore expected to
Global Battery Alliance: A Vision for a Sustainable Battery Value Chain in 2030
(September 2019).
1
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increase by a factor of 14 between 2018 and 2030. Figure 1 shows that, in
addition to use in industrial sectors and the electronics segment, the electric
mobility sector in particular will grow hugely in the period to 2030 (see chart
on the left). Regionally, the greatest demand – in absolute terms – will
continue to be in China. However, annual growth rates show that demand in
Europe and the US will increase even more sharply between now and 2030
(see chart on the right).
This strong growth is primarily down to increasing global demand for batteries
on the part of leading car manufacturers, who are obliged to have an ever
greater share of their fleets powered by high-voltage batteries due to their

Demand for EV
batteries particularly
strong

commitments to meet the Paris climate targets. The current state subsidies in
Europe in favour of fully battery-powered cars are further boosting demand for
batteries specifically for electric vehicles. By way of example, Figure 2
illustrates the fleet targets for electric vehicles of selected vehicle
manufacturers.

5

Study paper: Not quite so green

These targets are ambitious and will ensure continued high demand for
batteries in the electric mobility sector for the next few years.

3 High-voltage battery production creates a carbon debt
Battery production
has an adverse
impact on the climate

When it comes to the production of electric cars, the battery is of huge
significance. High-voltage batteries are one of the most important production
factors for car manufacturers, including from a cost perspective. Estimates put
the cost at 40 to 50 per cent in relation to the value of the entire EV,
depending on the size of the battery in question. Their manufacture is also the
largest potential source of harmful emissions as far as the carbon footprint of
an electric vehicle is concerned. A wide range of studies and company
statements – with varying results in some cases – suggest that batteries can
account for around 40 per cent of greenhouse gas emissions in vehicle
production on average. This is illustrated in Figure 3 for a medium-sized
vehicle type (‘compact class’). If we focus exclusively on vehicle production,
an electric car has higher carbon emissions than cars with an internal
combustion engine (ICE), meaning that a ‘carbon debt’ is created.
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For this reason, the way in which car batteries are produced has come under
increasing scrutiny. The current provision of important upstream products
such as lithium, cobalt and graphite in particular is being critically debated
from a climate perspective. However, the main accusation is that, in essence,
the production of high-voltage batteries uses a huge amount of energy and so
is also incredibly carbon- intensive. This is especially true if the energy mix
used for production has a high proportion of coal-fired power.
Unfavourable energy
mix for production in
Asia

This is an important argument in the ongoing discussion, because the
production of high-voltage batteries is currently still firmly under Asian control,
with no rapid change in production and supply conditions likely. However,
countries such as China, South Korea, and Japan have a relatively
unfavourable energy mix from a carbon perspective due to the high proportion
of coal-fired power. Figure 4 illustrates the varying regional emissions of CO2
equivalents2 in Asia, the US, and Europe. The diagram also shows that Asia
is currently the dominant player in the production of battery components.

In addition to CO2 , other harmful gases such as methane and nitrous oxide are
taken into account here and converted into a standardised unit of measurement.
2
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The CO2 equivalents in Figure 4 are from 2016 and should decrease over
time because the share of carbon in the energy mix is gradually decreasing in
many countries. At present, however, the entire production process is still
characterised by high emissions, especially among Asian battery producers.
In addition, manufacturers are failing to provide the necessary transparency.
UI’s own surveys of leading battery companies about their specific energy mix
yielded no results in many cases, indicating that CO2 transparency has not
improved. However, we learned that ‘green energy’ has barely been used to
date, partly due to cost reasons. While some producers have launched initial
initiatives to make greater use of green energy in the future, no fundamental
change in the overall picture is likely for the time being, according to this first
company survey – especially not in Asia.
Asian dominance
detrimental

This is bad news for vehicle manufacturers worldwide, as dependence on
Asian battery manufacturers is high and there are currently no alternative
suppliers with sufficient, more carbon-efficient production facilities. Not even in
the US, which is itself reliant on Asia for important input components for
battery production for its local market. Figure 5 illustrates the existing close
links between leading Asian battery producers and the most important global
automotive manufacturers (OEMs).
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In short, the current concentration of high-voltage battery production in Asian
countries is resulting in a considerable carbon footprint for the most important
component of a purely battery-powered car due to the unfavourable energy
mix in those countries. The significant lack of transparency that still exists with
regard to the production processes and the associated CO2 emissions of car
batteries also has a negative effect on the public debate.

4 A comprehensive assessment requires analysis of the
complete life cycle
Assumptions influence
study results

For the most comprehensive assessment of the carbon footprint of electricpowered cars, it would clearly be inadequate to focus solely on emissions
during battery production. A better approach is to analyse and estimate CO2
values over the entire life cycle (‘life cycle analysis’, or LCA) in order to be
able to draw a meaningful comparison between electric vehicles and vehicles
with internal combustion engines.3

Scientific studies inconclusive
Even though many such studies and analyses use a similar structure and
comprehensive measurement of carbon emissions, the results, statements
and claims may differ. Examples of two analyses from 2020 that come to
quite different conclusions are the studies by the VDI4 (Association of German
Engineers) in Germany and by Transport & Environment5 (T&E), a European
clean transport campaign group. One of the recommendations of the VDI is
that technologies be used in complementary ways to achieve the CO2 targets
by 2030. This openness to technology favours parallel product development,
3 See, among

others, the study by Agora Verkehrswende: Klimabilanz von
Elektroautos (Life cycle analysis of electric vehicles), published in April 2019.
4 For an account of the other results, see the VDI study: Ökobilanz von Pkws mit
unterschiedlichen Antriebssystemen (Life cycle analysis of passenger cars with
different drive systems), published in October 2020.
5 Transport & Environment: How clean are electric cars? (April 2020).
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including for traditional engines and fuels. T&E, on the other hand, places
much more emphasis on the advantages of electric cars and even proposes a
gradual phase-out of traditional internal combustion engines by 2035.
A comparison of other analyses presented in recent years shows that there
are significant differences even in the measurement of carbon emissions
relating to car battery production, which is an important part of the life cycle
analysis. According to a 2018 study by the International Council on Clean
Transportation (ICCT), the results range from 56 to 494 kg CO2e per kWh.
How can this be explained? There are three main reasons:


The underlying assumptions and general parameters (for example,
exactly which car and battery types are being compared) are important
factors for the result and its assessment in each case.



The input data used can also have a significant impact on the outcome
of the study. As a general rule:
o

The older the data (for example, for the underlying energy mix
during production) – meaning that less consideration was given
to the latest technical developments – the more likely it was
that electric cars would be found to have an unfavourable
carbon footprint.

o

Technological advances in battery manufacturing, recycling
opportunities, and the continued growth of green energy all
have significant momentum around the world. However,
properly integrating these dynamics into analyses is often
difficult and can lead to varying results and conclusions.

A review of the (realistic?) assumptions and data examined is therefore
important when it comes to shaping public opinion and increasing
transparency. And yet, it is precisely this lack of sufficient and transparent
underlying data that is currently preventing any clear and generally valid
conclusions from being drawn. The onus is therefore also on automotive
manufacturers to provide more reliable information on the batteries used
together with practical consumption data, so that comparability can be
improved.

Broad scope for technology-driven improvements exists
Life cycle analyses point
to opportunities

The opportunities and advantages of battery-powered cars that are made
possible by technological innovations and improved underlying conditions can
only be demonstrated if a comprehensive life cycle analysis (LCA) that is
largely uninfluenced by interest groups has first been carried out.
This is why – despite all the uncertainties – it can be worth analysing scientific
study results such as those of US-based non-profit environmental
organisation International Council On Clean Transportation6, as they draw
ICCT: Effects of battery manufacturing on electric vehicle life-cycle greenhouse gas
emissions (February 2018); for more information and the agenda of the ICCT see
https://theicct.org/.
6
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attention to possible potential for improvement. According to this optimistic life
cycle analysis, electric cars have emissions-saving potential at the European
level compared to cars with traditional engines (see the three left bars in
Figure 6). The black ‘error bars’ for each country take into account varying
study results and represent a fair approximation of the potential emissions in
reality. Figure 6 also illustrates what the possible level of emissions in
individual European countries might be across the life cycle of the vehicle.
This regional breakdown is important, because due to disparate technologies
in national power generation (such as coal, gas, wind, hydro and even nuclear
power plants), there can sometimes be significant differences in the figures
for individual countries.

This already shows that there is potential for improvement, especially in
Germany, in order to support a more climate-friendly use of electric cars
throughout their entire life cycle (see also Section 5).
Potential for
improvement must be
exploited

In order for the potential CO2 benefits of EVs to be sustained and
continuously expanded in the future, there must be technological
improvements and the application of ‘circular economy’ principles, especially
in connection with high-voltage batteries:


At the end of their electric vehicle use phase, batteries should be
reused in other applications, for example for electricity storage and to
temporarily relieve and support power grids (Battery second life in
Figure 7), even if there is currently no industrial market maturity.



The recycling rate must also be increased. Admittedly, this is still
difficult and unprofitable at present, as high-voltage batteries still have
too many different designs to be disposed of and recycled in a uniform
manner.



Technological advances must focus on improving the performance
and CO2 efficiency of car batteries.

11

Study paper: Not quite so green



However, the most important factor in the necessary decarbonisation
is a smaller proportion of carbon in the energy mix - both in battery
production itself and during the use phase (see Section 5).

However, it should be borne in mind that, despite all the progress, some
developments may also have a negative impact on the carbon footprint of
electric vehicles. In particular, the trend towards ever larger, more powerful
and heavier batteries is counterproductive in terms of the amount of electricity
consumed – during their actual production, but also during the operating
phase. Basically, ‘smaller’ batteries with a capacity of 30kWh, for example,
have a relatively good carbon footprint, whereas 100kWh variants cannot
maintain the CO2 advantages of an electric drive over internal combustion
engines. This is because the greater weight of a more powerful battery not
only leads to higher power consumption during the use phase, but also to
greater wear– including tyre wear. Purchasers of EVs should therefore bear in
mind the fact that there is a disadvantage to larger and more powerful
batteries from an environmental point of view, as illustrated by the red bar
(‘Larger battery’) in Figure 7. This disadvantage is even greater if an
unfavourable energy mix is used in production and in the use phase.
Figure 7 summarises the factors, as described, that influence the life cycle
emissions of high-voltage batteries over time and can lead to a reduction in
these emissions.7

The potential for achievable reductions is uncertain and depends on technological
and economic changes; estimates for 2030 were used where applicable.
7
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New battery types
with improved carbon
footprint

Another example of the diverse technological changes as part of an
integrated life cycle analysis is actual battery production and the reductions in
greenhouse gases that can be achieved as a result – as shown in Figure 8.
The graph clearly shows the potential savings that can be achieved by 2030
with new types of batteries. For example, an NMC 622 battery requires
significantly less energy to produce than older NMC 111 models and would
therefore have lower greenhouse gas emissions, also in combination with a
more favourable energy mix. This is also why Tesla, for example, is currently
working on significantly less energy-intensive production processes for battery
cells in order to be able to achieve a reduction in greenhouse gas emissions.

13

Study paper: Not quite so green

5 CO2-efficient structures are necessary
Renewable energy
sources are a key
requirement

Future energy mix
improves carbon
footprint of batteries

As already indicated in the previous section and illustrated by Figure 7, grid
decarbonisation (i.e. reducing the carbon intensity of generated power) plays
a particularly important role in actually making the use of electric vehicles
more sustainable over time. This applies to all countries and regions – i.e.
Europe, the United States, and China, South Korea, and Japan, the Asian
countries mentioned above – and includes the production of high-voltage
batteries and their use over time. Although the absolute CO2 levels in the
power supply differ regionally, and in some cases considerably (see also
Figure 4), things are moving in the right direction almost everywhere, with
CO2 emissions set to be reduced. There are many examples, such as the
phasing out of coal in Germany. This development is also clearly noticeable at
the European level, partly due to the extensive projects in the field of
renewable energy, or ‘renewables’. Figure 9 shows the changing energy mix
in the EU. It is clear that the renewables group will supply the greater share of
power in the future. Wind and solar power in particular are playing an
increasingly important role in the production of cleaner energy in the EU.

This will help ensure that the production of car batteries will also have a
smaller carbon footprint – at least in the EU. This is also good news for the
battery production planned in Germany. Figure 10 illustrates the expected
reductions.
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New strategy for
Europe

Another point in Figure 10 is worth noting. It is true that China should also
succeed in reducing its CO2 intensity. But overall, the level is still clearly
above that of the European countries. This is one reason why initiatives for
independent high-voltage battery production in Europe are on the rise. At the
European Conference on Batteries at the end of November 2020, for
example, members of the European Commission announced a new proposal
to support battery production in Europe, among other things. With the aim of
improving the overall carbon footprint of electric cars through more climatefriendly manufacturing in Europe. The planned new regulations also include a
proposal for an ‘EU battery passport’. This should help make batteries more
comparable in the future and improve transparency in terms of sustainability.
Another – not unwelcome – side effect of this strategy is that Europe’s
dependence on Asian battery producers could at least be reduced. For this
reason too, strategic positioning in an industrial sector that holds great
promise in the medium to long term appears to make sense from a European
perspective.

6 Vehicle manufacturers face challenges – but also
opportunities
OEMs must shrink the
carbon footprint of their
fleet

The technical production processes for high-voltage batteries described
above and the existing framework for electricity supply have a direct influence
on the economic situation of automotive manufacturers and hence also on the
capital markets. Vehicle manufacturers around the world have been facing a
variety of challenges for several years now. One of these is the need to
reduce CO2 emissions from their own car fleets. Besides the introduction of
various plug-in hybrid variants and models that combine a (smaller) battery
with an internal combustion engine, many manufacturers see the increased
production of battery-only vehicles as an important strategy to achieve the
prescribed CO2 targets. This is why the outlined conditions in relation to
15
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battery production also play a decisive role for these OEMs. Indeed, as
previously explained, the battery is the actual heart of an electric vehicle.
Automotive manufacturers face major challenges
Car manufacturers in
a predicament

And yet the OEMs are faced with the previously outlined dilemma:


Due to the existing production capacities with a sharp regional focus in
Asia, carmakers are mainly dependent on battery producers from
these countries for the time being (see Figures 4 and 5).



Electricity is the crucial cost factor in the production of particularly
important battery components. Replacing electricity as an input factor
in the production of high-voltage batteries is impossible.



The energy mix in Asia has a huge carbon footprint due to the high
proportion of coal-fired power, resulting in an electric car having the
carbon debt described (see Figures 4 and 10).



A significantly greater use of renewables in the production of highvoltage batteries in Asia is unlikely in the short term and would also
initially increase prices for batteries produced in this way.



At the same time, however, electric vehicles should be as sustainable
as possible and, above all, remain affordable for consumers. From a
business perspective, it is important for car manufacturers that sales
of EVs increase continuously, partly so that they can benefit from the
economies of scale that will then set in.

It is clear that car manufacturers are in a predicament, as the parameters and
goals mentioned can hardly be reconciled in the short term.
Figure 11 picks up on an important factor in the dilemma that has been
outlined and shows the electricity costs of individual countries in battery
production. The dark coloured areas represent the (average) base value of
the electricity costs, while the lightly shaded areas illustrate the electricity
costs when power consumption during production is particularly high.

Electricity costs
determine battery
prices
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What is becoming clear is that there are considerable cost differences
between some countries in terms of the electricity required. In Europe,
countries such as Germany and the UK are currently at a disadvantage;
France and Sweden, on the other hand, have more favourable production
conditions because they have cheaper electricity from nuclear and
hydropower. China, Poland, and South Korea also have advantageous power
costs. From a cost perspective, car manufacturers’ behaviour to date is
therefore understandable: batteries have been and continue to be sourced
from countries such as China and South Korea, which provide sufficiently
cheap batteries.
Home-grown
production in Europe in
the future

However, the partly justified criticism of the current carbon footprint of highvoltage batteries and electric cars has led to a rethink. Some European
manufacturers in particular are adapting their previous model strategies, not
least because political support at national and European level is steadily
increasing. One of the most important, basic measures is to establish battery
production facilities in Europe. Figure 12 provides an overview of new and
planned production sites in Europe.

New strategies offer car manufacturers prospects for the future
These new production facilities may succeed in ensuring that


in future, a growing proportion of the batteries needed will no longer
come from Asia and that dependency on the established suppliers will
at least be reduced,



more and more batteries are manufactured in countries that have a
better energy mix from an environmental point of view (such as France
and Sweden),



the overall carbon footprint for electric cars is improved as a result –
i.e. also during the use phase – and acceptance among end
customers is increased.
17
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So an escape from the above-mentioned dilemma seems possible for car
manufacturers in the medium term, provided that one important condition is
met: there must be sufficient quantities of low-cost green power available.
Only then will it be possible to reduce CO2 emissions during production, while
also ensuring that the costs of greener battery production are not too great a
disadvantage for vehicle manufacturers compared to current production costs.
Policy support in
many areas

Policymakers have recognised the need to further promote renewable energy
and expand the quantities produced – and not only because of the abovementioned dilemma faced by car manufacturers. A sufficient and costeffective supply of green energy is of fundamental importance not only for the
production of high-voltage batteries, but also for the production of green
hydrogen8. The European Green Deal programmes are an example of this
support and aim, among other things, to provide up to 25 billion euros in
funding for the expansion of renewables capacity over the coming years. In
pursuit of the same objective, the EU is also planning a significant expansion
of offshore wind power. By 2050, the amount of electricity from this sector
alone should be around 300 gigawatts, which would be a 25-fold increase on
the current situation. The German government also wants to help change the
mindset of customers and encourage a greater use of electric vehicles by
means of recently extended purchase incentives for electric cars and plug-in
hybrids.
China has also recognised the existing problems. The recently announced
goal of being carbon-neutral in terms of CO2 emissions by 2060 should also
help make production in China more carbon-efficient in general, thereby
limiting climate change. The Chinese government is also aware that the
demand for industrial products will in future be increasingly linked to the
question of the associated carbon footprint. This development will therefore
also result in an improved carbon footprint for high-voltage batteries from
China in the coming years.

OEMs should
improve CO2
transparency

The medium to long term will consequently see an improvement in a number
of important parameters for car manufacturers that are necessary for the
acceptance and long-term commercial success of electric vehicles. But as
things currently stand, there are still major differences in the electric car
strategies of individual carmakers. This opens up the opportunity for some
providers to position themselves as early movers in electric-powered
transport. Companies that are able to provide early, comprehensive, and
credible CO2 information on the battery used in the electric car and, if
possible, even for the entire service life of an electric vehicle, will have an
advantage. One way in which selected car manufacturers are better able to
do this is by setting up their own factories in cooperation with specialised
battery producers, as Volkswagen has done in Salzgitter in collaboration with
Northvolt (see Figure 12). This will make it possible to establish the necessary
CO2 transparency more quickly and easily. Another way to improve the image
of battery-powered cars is for car manufacturers to use their strengthening
See also: durchGEDACHT – Klima-Retter Wasserstoff?! (Hydrogen as a climate
saviour?!) (June 2020).
8
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negotiating position to demand that their battery producers adopt a cleaner
energy mix in production. The growing demand for electric cars in Europe is
also increasingly prompting Asian battery producers to take sustainability
requirements into account during production.
As reliable and comprehensive CO2 data is not yet widely available, improved
transparency is a potentially powerful marketing tool and differentiator, which
could enable far-sighted vehicle manufacturers to set themselves apart from
their competitors and gain prestige in the eyes of customers. Enlightened
consumers will then have the opportunity to decide whether a battery that has
been transparently proven to produce less CO2 is worth a premium over
‘dirtier’ high-voltage batteries. Documented transparency would also make it
easier for policymakers and regulators to provide more targeted support for
more sustainable batteries and electric cars, and in doing so, create
environmentally sensible incentives for people buying an electric vehicle. As
is also planned in the above-mentioned proposal by the EU Commission for a
more comprehensive battery policy. Of the German car manufacturers,
Volkswagen and BMW in particular have clear strategies for producing and
sourcing more and more batteries in as climate-friendly a way as possible in
the future through their own production facilities and cooperative ventures.

7 Conclusion
High-voltage batteries are not green if they are produced and subsequently
used with power that is largely generated from coal. This is currently almost
always the case.
However, focusing solely on the present can somewhat obscure what may be
possible as a result of the transformation process that has begun in the
automotive sector. After all, ‘interim results’ of complex, long-term processes
of economic transformation, especially when several sectors are affected at
the same time, can often prove to be unsatisfactory at the beginning. This
does not mean that the answer is simply to wait, or that truly green
technologies will somehow land in our laps one day. The ‘imperfect’
intermediate steps are needed as part of the development process and must
be accepted to some extent. What is crucial, however, is that the
sustainability profile of electric cars will only change if all protagonists work
continuously on improving the industry’s current carbon footprint.
Policymakers around the world have recognised these existing problems and
are therefore supporting the concept of electric-powered transport through an
improved industrial framework, among other things. For example, the
construction of local production capacities for high-voltage batteries is being
supported in countries such as Germany, partly in order to achieve a certain
degree of self-sufficiency vis-à-vis Asian suppliers, who have dominated the
market to date. The expansion of the amount of electricity from renewable
energy sources is also being stepped up. Long-term purchase incentives for
customers are also starting to have a positive impact and are providing
additional support on the demand side.
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These concerted measures can make electric cars a success story in the
medium to long term, as future high-voltage batteries produced in Europe, for
example, with an increasingly high proportion of renewable energy, will be
able to eliminate the carbon debt that currently still exists in battery
production. High-voltage batteries and electric vehicles of this kind would
indeed represent a green transport alternative – especially if the majority of
the energy for fuel during the use phase also came from renewable energy
sources.
Potential stricter regulatory requirements in individual European countries
such as a complete ban on the future sale of traditional combustion engines
could help electric vehicles achieve commercial success even sooner than
previously thought.
However, consumers and policymakers face the problem of insufficient
transparency to date with regard to the carbon footprint of an electric car over
its entire life cycle. The data situation is still inadequate and reliable
information is hard to come by, especially from battery manufacturers. An
objective comparison between different products and providers is therefore
scarcely possible. Nevertheless, the efforts at EU level to ensure particularly
sustainable production of low-carbon batteries and transparent documentation
in the future should be helpful and provide further support for the acceptance
of electric cars.
Car manufacturers that are able to implement a transparent EV strategy with
low CO2 emissions more quickly and credibly than others in their industry
could positively differentiate themselves from their competitors. If they also
succeed in increasing the range of electric cars and making the prices more
attractive, there is an opportunity for them to secure valuable market share.
Some German carmakers are well on their way in this respect.
Union Investment is already supporting the ongoing transformation process in
high-voltage battery production and the manufacture of electric cars. Efforts to
improve CO2 transparency and direct engagement with car manufacturers are
central to this – and also help expose possible ‘greenwashing’ in this
important area for climate change. The aim is to identify both pioneers and
stragglers and to factor this into future investment decisions.
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