
 360 Report 

 

 

This project has received funding from the European Union’s Horizon 2020 research and innovation 
programme under grant agreement No. 696004. The text reflects only the author’s view. The Agency 
(EASME) under the power delegated by the European Commission is not responsible for any use that 
may be made of the information it contains. 

Please refer to the last page of this report 
for “Important disclosures” 

Climate change scenarios 
Risks and opportunities  

30 July 2018 

 

 

 

 

 

 

 

 

 

Transition risks in the 
automotive sector 

  

  
  

Authors 

Luke Sussams 
Kepler Cheuvreux 

lsussams@keplercheuvreux.com 

+44 207 621 5186 
 

Jana Mintenig 

Dr. Nicole Röttmer 

Dr. Jean-Christian Brunke 
The CO-Firm 

climateXcellence@co-firm.com  
 
Energy Transition Risk Project 

Project details at the end of the report  

and under www.et-risk.eu  

What’s it all about? 
Since the FSB’s Task Force on Climate-related Financial Disclosures 
(TCFD) published its recommendations in 2017, scenario analysis has been 
a leading tool to assess the risks and opportunities to companies from 
measures taken to mitigate climate change. This study analyses the degree 
to which the valuation of automotive companies could differ between two 
climate change scenarios and a market ‘consensus’ baseline, with a specific 
focus on European companies, i.e. BMW, Daimler, and Volkswagen. This 
report also analyses how company valuations can vary due to two different 
strategic decisions they could take to adapt to the low-carbon transition. 
We provide insights for equity analysis and company engagement, with 
regional and technological sensitivities.   
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Climate change scenario analysis of passenger vehicles 
This report is the third in a series of six as part of the Energy Transition (ET) 

Risk project. It investigates the potential financial impact of climate change 

scenarios on companies in the automotive sector, focusing on BMW, 

Daimler, and Volkswagen’s (VW) future passenger vehicle sales.   

Macro climate change scenarios and company trajectories 
We use The CO-Firm’s climateXcellence model to assess two climate change 

scenarios and, overlaid onto them, two pathways illustrating different ways a 

company might adapt to the changing passenger vehicle market.  

 Macro climate change scenarios: From the International Energy 

Agency’s 2017 Energy Technology Perspectives: 1) the Limited 

Climate Transition scenario (LCT) (a c. 2.7° C temperature 

increase by 2100); and 2) the Ambitious Climate Transition 

scenario (ACT) (c. 2°C). 

 Company adaptation pathways: 1) “MARKET” expects companies 

to grow relative to their current and forecast (to 2023E) regional 

market share by technology, and enables growth in new markets 

according to current and forecast (to 2023E) global market share 

by technology; and 2) “MARKET REVENUE” acknowledges that 

financially strong companies (higher sales revenues) could capture 

a larger share of profitable growth in the future.  

Based on these scenario inputs, the model produces earnings, cash flows, 

depreciation, etc. results at the company level to 2050. 

Key findings: Tools for engagement and further research 
Kepler Cheuvreux (KECH) analyses how to integrate the earnings outputs 

from the scenario modelling in to equity valuations by altering the 

company’s growth profile in DCF models. While our findings suggest that 

the companies could profit under the LCT/ACT scenarios, we caution that 

this should not be seen as an investment recommendation or forecast. 

Instead, our analysis illustrates, through one of many sets of plausible 

climate change scenarios, that there will be winners and losers in the low-

carbon transition. KECH and The CO-Firm’s conclusions provide insights 

into how climate change scenario analysis could tie into traditional 

company- and sector-level equity analysis. They should benefit both equity 

analysts in the integration of this issue into their investment assessments 

and asset managers in their engagements with companies. 

This analysis was produced independently from Kepler’s Autos team and 

does not reflect their views or ratings on any of the companies mentioned. 

 

  



Climate Change & Natural Capital  

 
 

3 keplercheuvreux.com 
 

Contents 

The Energy Transition (ET) Risk project 4 

Executive summary: results in six charts 5 

Executive summary: the results in context 6 

Objectives and reader’s guide 8 

How to interpret and integrate the results 9 

Scope of the study 12 

The analyst view: the automotive sector in transition 14 

Regulatory risks and financial impact 14 

The scenarios: climate change and adaptive capacity 19 

Building blocks: The global climate change scenarios 19 

Building blocks: the market adaptation pathways 22 

Key results: sector and company earnings 25 

Sector findings 25 

Key results: BMW 25 

Key results: Daimler 28 

Key results: Volkswagen (VW) 31 

Embedding the results within valuations 34 

Identifying potentially mispriced assets 35 

Valuation results: winners and losers 36 

A reflection of one future and one valuation 39 

Company risk profiles: the other side of the coin 42 

Assessing companies’ adaptive capacity 46 

Appendix: climateXcellence model 49 

Research ratings and important disclosure 54 

Legal and disclosure information 56 

 
 
 
 
 



Climate Change & Natural Capital  

 
 

4 keplercheuvreux.com 
 

C
lim

a
te

 C
h

a
n

g
e

 &
 N

a
tu

ra
l C

a
p

ita
l 

 C
lim

a
te

 C
h

a
n

g
e

 &
 N

a
tu

ra
l C

a
p

ita
l 

 

The Energy Transition (ET) Risk project 
The ET Risk consortium, funded by the European Commission, is developing the key 

analytical building blocks needed for energy transition risk assessment and is 

bringing them to market: 

1. Climate change scenarios: The consortium has developed and made public 
two climate change scenarios, the first (LCT) representing a limited 
transition extending current and planned policies and technological trends, 
i.e. IEA ETP RTS, and the second (ACT) representing an ambitious scenario 
that expands on the data from the IEA ETP 2DS.  

2. Company data: Oxford Smith School and 2° Investing Initiative have jointly 
consolidated and analysed asset level information across six energy-
relevant sectors (power, automotive, steel, cement, aircraft, shipping), 
including an assessment of committed emissions and the ability to 
potentially “unlock” such emissions (e.g. reducing load factors). 

3. Valuation and risk models: 

a. climateXcellence model: The CO-Firm’s scenario risk model covers 
physical assets and products and determines asset-, company-, country-, 
and sector-level climate transition risks and opportunities under a 
variety of climate change scenarios. Effects on margins, EBITDA, and 
capital expenditure are illustrated under different adaptive capacity 
assumptions.  

b. Valuation models: Kepler Cheuvreux. The above impact on climate- and 
energy-related changes to company margins, cash flows, and capex can 
be used to feed discounted cash flow and other valuation models for 
financial analysts.  

c. Credit risk rating models: S&P Global. The results of the project will be 
used by S&P Global to determine if there is a material impact on a 
company’s creditworthiness. 

d. Assumptions on required sector-level technology portfolio changes are 
aligned with the Sustainable Energy Investment (SEI) Metrics project 
(link), which developed a technology exposure-based climate 
performance framework and associated investment products that 
measure the financial portfolio alignment. 

Acknowledgements 
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See seimetrics.org for 
more information on 
the “sister” project on 
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technological exposure 

http://seimetrics.org/
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Executive summary: results in six charts 
Chart 1: Two climate change scenarios overlaid with two 

adaptive capacity pathways 

 Chart 2: Auto company earnings from passenger vehicles in 

each scenario, e.g. Daimler sees strong EBITDA growth to 2050 

 

 

 

Source: The CO-Firm  Source: The CO-Firm 

Chart 3: Daimler is valued higher in the climate change 

scenarios than a market ‘consensus’ baseline
1

 

 Chart 4: BMW’s valuation could fall in climate change 

scenarios compared to a consensus baseline 

 

 

 

Source: Kepler Cheuvreux  Source: Kepler Cheuvreux 

Chart 5: The scale and type of future EV sales varies widely 

depending on the source and scenario 

 Chart 6: Investors should question the valuation impact of 

climate change scenarios on auto companies 

 

 

 
 

Engagement questions for investors 

What are the biggest risks to Daimler’s e-mobility strategy in the short 
term? 

What are BMW’s plans for diversifying into emerging markets and larger, 
premium EV models? 

What is VW’s strategy if the e-mobility transition is led by plug-in PHEVs? 

Source: Kepler Cheuvreux and The CO-Firm  Source: Kepler Cheuvreux and The CO-Firm 

                                                                        
1 Valuation estimates calculated in this report apply the cash flows from CO-Firm’s modelling of the passenger 

vehicle segment to the valuation of the company/group on the whole, although each company derives some 
revenues outside of passenger vehicles. 
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Executive summary: the results in context 
The e-mobility transition is underway 
In 2017, global sales of EVs (EVs), i.e. BEVs (BEVs) and plug-in PHEVs (PHEVs), 

topped three million, driven largely by beneficial government policies in key regions 

and persistent cost reductions. This puts the technology in line with the growth rates 

required to limit global warming to 2°C by 2100, according to the International 

Energy Agency (IEA).  

E-mobility is set to be a growth story in the medium- to long-term 
The passenger vehicle segment must be overhauled if it is to remain aligned with the 

Paris Agreement and limit global warming to 2°C. Regulatory and technological 

factors are progressing to try to deliver this outcome, which should see the e-

mobility sector become a key growth market for carmakers in the future.  

However, the preceding transitionary phase is fraught with risk. Financially strong 

companies are backing a costly strategy of double spending – on internal 

combustion and EVs. This includes our three featured companies; BMW, Daimler 

and VW. Those without the requisite financial clout must adopt an alternative 

strategy.  

Ours is a story of emerging markets and plug-in hybrid vehicles (PHEVs) 
This study analyses the impact of two climate change scenarios on automotive 

company earnings and valuations – LCT (+2.7°C by 2100) and the ACT scenario 

(+2°C by 2100).  

Simply put, these scenarios see strong growth of PHEV sales, with only modest 

growth in BEV sales pre-2035 in ACT and pre-2050 in the LCT scenario. Vehicle 

sales growth is concentrated in the emerging markets while the developed 

economies mainly see a substitution of EVs for conventional drivetrains.  

The CO-Firm is able to estimate the financial (revenues, cash flows, earnings) impact 

of future vehicle sales on companies split by vehicle technology, size, geographic 

market and companies’ propensity to capture this growth. Company EBITDA grows 

to 2050 for each of these companies in the climate change scenarios, albeit to 

differing degrees. Note, cash flows and earnings stated for the selected companies 

relate to the passenger vehicles segment only but are communicated in this report 

as if they represent 100% of the companies’ earnings sources.  

Searching for mispriced assets  
To answer the question, ‘What could the valuation of a company be under different 

climate change scenarios?’, Kepler Cheuvreux (KECH) takes The CO-Firm’s company 

cash flows and runs them through a DCF model, under its equity analysts discount 

and terminal growth rate assumptions, to produce a company valuation.  

KECH then compares the valuations of each company in the climate change 

scenarios with that of a market ‘consensus’ baseline, based on Bloomberg data. The 

difference gives an illustration of the current potential mispricing of a stock if 

different low-carbon pathways transpire. Our analysis suggests Daimler’s valuation 

The passenger vehicle 
segment must be 
overhauled if it is to 
remain aligned with 
the Paris Agreement 

Company EBITDA 
grows to 2050 for 
each of these 
companies, albeit to 
differing degrees 
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could be higher in a 2°C/2.7°C scenario than in the baseline, while BMW and VW 

could be overvalued at present, if either of those futures were to transpire.  

One future leads to one valuation 
Our valuation conclusions are entirely dependent on the modelling of the future 

passenger vehicle market. For example, KECH’s equity analysts published a scenario 

in March 2017 (‘VW Vortex Scenario’) in which BEV sales were equal to PHEV sales 

in 2030 – quite the opposite of the PHEV-led LCT/ACT scenarios applied in this 

study. This means that EV sales in the VW Vortex Scenario resemble the IEA’s 

‘Below 2°C Scenario’ (B2DS) for the timeframe considered.  

VW’s e-mobility strategy prioritises BEVs over PHEVs. Consequently, the 

company’s financial prospects look far stronger in the VW Vortex Scenario (a market 

based approach, not a climate change scenario) than the PHEV-led LCT/ACT. This 

goes some way towards explaining the divergence between the somewhat 

disappointing prospects for VW in this study and KECH’s view that VW is a ‘game-

changer’ with realistic chances of being the leader in e-mobility.  

Adaptive capacity can determine whether a company is future-proof 
Adaptive capacity is the result of dynamic capabilities (e.g. opportunity recognition, 

partnering, etc.), that allow existing resources (e.g. financial strength, intellectual 

property, etc.) to be put to good future use, by means of a strategy. This forms an 

implicit part of an equity analyst’s everyday evaluation of a stock. 

Adaptive capacity becomes all the more critical for companies exposed to 

transitioning sectors, such as the automotive sector, because it can determine the 

degree to which they are able to foresee, align, and adapt to market shifts. This 

report acknowledges the importance of adaptive capacity by running two pathways 

within each climate change scenario (‘MARKET’ and ‘MARKET REVENUE’), which 

vary one aspect of a company’s resource base, i.e. its financial strength. Of course, in 

reality, adaptive capacity is comprised of many more factors.  

We also include a “standstill” pathway (‘FROZEN’) in which companies’ expected 

product portfolios are frozen from 2023. This demonstrates the potential cost to 

companies of inaction in a sector that is undergoing a low-carbon transition. 

Scenarios are critical to manage uncertainty 
In the face of a host of unknown low-carbon transition factors (e.g. vehicle emission 

regulations, air pollution limits, vehicle city bans, falling EV costs, improving battery 

densities, etc.), scenario analysis emerges as a vital tool to: 

 Illustrate a range of potentially extreme market outcomes. 

 Identify key drivers of change within each scenario. 

 Understand how a company might be able to adapt to the changing market, 
given its current and potential future resources. 

As evidenced by the differences between the company valuations in KECH’s VW 

Vortex Scenario and LCT/ACT, the stakes on the low-carbon transition are high. 

Scenario analysis helps to enhance the management of uncertainty and inform any 

decisions taken.  

One future leads to 
one valuation 

Adaptive capacity 
becomes all the more 
critical for companies 
exposed to 
transitioning sectors 
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Objectives and reader’s guide 
This report aims to illustrate how climate change scenario analysis can be integrated 

into mainstream company earnings and valuation analysis, through the example of 

the automotive sector. 

This is the third in a series of six reports. The first report, Investor primer to transition 

risk analysis, discussed the methodological and conceptual underpinnings of such an 

endeavour. The second report focused on the potential impact of climate change 

scenarios on the valuations of specific companies within the utilities sector (EDF, 

Enel, Engie). This report tests the previously developed financial risk analysis 

methods on the automotive sector with a focus on BMW, Daimler, and VW.  

Upcoming reports apply the same approach to the steel and cement sectors. The last 

report will bring together the results and lessons from the previous reports.   

The primary audience of this report is financial analysts who wish to understand the 

materiality of transition risks on company performance and valuation, and the more 

technical aspects involved in scenario analysis. We also hope to inform investors on 

which automotive companies could be the winners and losers in the transition to e-

mobility as a means to inform their engagements with companies.  

The CO-Firm lays out methodologies to determine financial risk based on climate 

change scenarios. Kepler Cheuvreux then investigates how to integrate these 

results within traditional equity valuation models. The results should not be 

considered investment recommendations, financial forecasts or a judgement of 

their veracity, but rather the result of a number of plausible assumptions around 

the low-carbon transition. They constitute an outside-in analysis for providing 

guidance on company engagement. 

The report builds on the following previous reports: 

 The Transition Risk-o-Meter: Reference scenarios for financial analysis (2ºC 
Investing Initiative, The CO-Firm, June 2017, link). 

 Technical supplement: The use of scenario analysis in disclosure of climate-
related risks and opportunities, TCFD (June 2017, link). 

 Changing colors: Adaptive capacity of companies in the context of the 
transition to a low carbon economy (2dii, The CO-Firm, Allianz, Allianz Global 
Investors, August 2017, link). 

 Climate scenario compass: Investor primer to transition risk analysis (Kepler 
Cheuvreux, The CO-Firm, January 2018, link). 

 Climate scenario compass: Transition risks for electric utilities (The CO-
Firm, Kepler Cheuvreux, January 2018, link). 

 Climate scenario compass: Transition risks for the steel sector (The CO-
Firm, Kepler Cheuvreux, forthcoming). 

 Climate scenario analysis: Cement’s financial performance under 2°C and 
2.7°C - A how-to guide for the sector, and three companies across six 
countries (The CO-Firm, forthcoming). 

Our findings illustrate 
a scenario analysis, 
not investment 
advice. None of the 
comments or data 
included in this report 
should be seen as 
informing or relating 
to Kepler Cheuvreux’s 
equity analysts’ 
ratings or views on 
any company 
mentioned in this 
report 

http://et-risk.eu/investor-primer-to-transition-risk-analysis/
http://et-risk.eu/investor-primer-to-transition-risk-analysis/
http://et-risk.eu/electric-utilities/
http://et-risk.eu/the-transition-risk-o-meter/
https://www.fsb-tcfd.org/publications/final-technical-supplement/
http://et-risk.eu/adaptive_capacity/
http://et-risk.eu/wp-content/uploads/2018/02/Investor-primer-to-transition-risk-analysis.pdf
http://et-risk.eu/wp-content/uploads/2018/02/Transition-risks-for-electric-utilities.pdf
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 Climate scenario scenarios: Transition risks: How to move ahead. (The CO-
Firm, Kepler Cheuvreux, forthcoming). 

How to interpret and integrate the results 

This section outlines how our target audiences can interpret and use the results of 

our analysis. 

What are our research themes? 
With regards specifically to the passenger vehicle segment of the automotive sector, 

this report comments on the: 

 Materiality of business risks and opportunities under long-term climate 
change scenarios by looking at the relative development of company 
EBITDA. 

 Speed of manifestation of transition risks and opportunities, revealed by 
changes in company and sectoral financial performance over time. 

 Drivers of change supporting the low-carbon transition.  

 Company readiness and capacity to transition; factors which are central 
to determining the future winners and losers.  

What could we learn about company-level analysis? 
This research aims at supporting the reader in understanding:  

 What the key determinants of company growth and profitability in climate 
change scenarios are. 

 Which mechanisms (volumes, prices, costs, etc.) can impact company 
performance in each scenario. 

 Whether, and how, the structural set-up of companies today provides a 
perspective on its future performance potential in a transitioning market.  

What relevance does adaptive capacity have in climate change 

scenarios? 
We test different assumptions of a company’s adaptive capacity to learn about its 

importance when sectors are transitioning. We consider the following: 

 The scenario readiness of the resource base: How is a company positioned 
for a changing market scenario, e.g. its potential to participate in relative 
growth, in specific technologies/ geographic markets?   

 Winner propensity: How is the company positioned relative to others, 
regarding their types of physical or intellectual assets and their geographic 
market presence? 

 The cost of inaction: What are the financial implications for a company 
that stands still in a changing market? 

What could we learn 
about company-level 
analysis? 



Climate Change & Natural Capital  

 
 

10 keplercheuvreux.com 
 

C
lim

a
te

 C
h

a
n

g
e

 &
 N

a
tu

ra
l C

a
p

ita
l 

 C
lim

a
te

 C
h

a
n

g
e

 &
 N

a
tu

ra
l C

a
p

ita
l 

 

How does our approach to climate change scenario analysis relate to 
current equity analysis?  
Similarities:   

 Both are financial assessments. 

 Both are data-driven. 

 Both reflect specific company strengths and weaknesses (current asset 
base). 

 Both reflect the current corporate strategy (to 2023). 

 Both incorporate industry and competitive dynamics, though with different 
timelines.  

Differences:  
 The scenario analysis timeline extends to 2050, beyond the currently 

available consensus data (to 2023). 

 The climate change scenarios are designed to ensure limiting global 
emissions to keep within a pre-determined level of average temperature 
increase to 2100. Almost all company forecasts and expectations will not be 
from this climatic angle, although some assumptions might take climate 
change into consideration.  

 The fundamental driver of the assessment is the physical asset park/ product 
portfolio of the company, not its past financial performance. 

 The analysis is more forward-looking than near-term outlooks which tend to 
leverage historical data and performance more.  

 Focus is on general propensity to change the asset park, not on specific 
point-in-time strategic decisions as soon as these are announced. 

 The company is only considered in terms of its most risk-prone or 
opportunity-laden business segments.  

As an equity analyst, ask yourself the following:  

 To what degree do you believe the scenario? Do you assign a probability to 
it? 

 Do you consider climate risk/opportunity to be material for your sector(s) 
and company(ies)? 

 Does the risk/ opportunity materialise soon enough for you to integrate it 
into your investment case? Or does managing the risks and capturing the 
opportunities already require preparation on the side of company(ies) that 
impacts their financial performance within your time horizon?  

The following chart introduces a sample decision-tree that an equity analyst might 
be guided by when first interpreting the results of a climate change scenario analysis 
(Chart 7).  
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Chart 7: How an analyst can interpret their climate change scenario analysis 

 

Source: The CO-Firm 

As an asset manager, ask yourself the following: 
 Do you want to foster the low-carbon transition by investing strategically 

into it? For example, by supporting companies that drive the transition.  

 Confronted by transition risk(s), can the company credibly transform? If so, 
do you need to engage with the company to either transition within its 
current business segments or more fundamentally shift to other business 
segments? 

 In the case that the company can transform, do you agree with its belief that 
it will be a winner in the market? 

 If the company cannot align with the transition, can the risk be ignored or 
hedged outside the business segment/ sector concerned?  

 Do you need to divest your holdings from the company due to unacceptable 
financial risks from the low-carbon transition? 

As a portfolio manager, ask yourself the following: 
 What are the risk and opportunity drivers of the underlying scenario? 

 How might transition risks impact the sectors’ relative risk-return profiles? 

 How large is the gap between traditional valuation and longer-term scenario 
dynamics and what are main drivers?  

 After performing a scenario analysis transparency should have increased 
and you could ask whether you have identified structural characteristics of 
companies for their resilience? 

 To what extent can stock-picking impact the average sector risk? 

As a risk manager, ask yourself the following: 
 What are drivers and early warning indicators for transition risks in a 2°C 

scenario in TCFD relevant sectors? 

 Do I want to assign the scenario a probability weighting? If so, which?  

 Can I identify a structural nature of the opportunities and risks that exist 
for companies?  
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 Would a change in the materiality of risk factors or new risk factors imply 
changes to general risk management?  

Scope of the study 

This report focuses on the possible impact of the low-carbon transition on the 

automotive sector, which is one of the focus sectors in the TCFD’s reporting 

recommendations due to its high level of risk exposure. BMW, Daimler, and VW are 

analysed to give an indication of which factors could determine the winners and 

losers in the transition to e-mobility.  

Financial resource base 
Although the three organisations featured in this analysis are deemed to be in the 

same peer group, they of course possess different financial structures (just one 

component of the current resource base), which can distort the accuracy of 

comparisons made between the companies. Chart 8 shows that the market 

capitalisation of BMW, Daimler, and VW is greater than that of their peers 

(according to Bloomberg), who are used as a point of comparison in this report.  

Chart 8: BMW, Daimler and VW have greater financial strength than their European ‘peers’ 

 

Source: Bloomberg 

The market capitalisation of BMW, Daimler, and VW in Chart 8 gives an insight into 

the relative financial strength of each of these companies in the MARKET REVENUE 

adaptive capacity pathway, which assumes that companies with greater sales 

revenues relative to peers are able to gain market share in a transitioning sector.  

Revenue base in focus 
This report compares company cash flows in climate change scenarios with that of a 

consensus baseline for the passenger vehicle segment only. Chart 9 demonstrates 

that BMW, Daimler, and VW each generate revenues from segments other than 

passenger vehicles. For example, Daimler has a significant trucks, vans, and buses 

segment.  
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Chart 9: A greater percentage (72%) of VW’s revenue was from the sale of passenger vehicles than Daimler (55%) and BMW 

(72% from automobiles generally) in 2017 

 

Source: Bloomberg 

However, while our three companies do not source 100% of their revenues from the 

passenger vehicles segment, it makes up the majority of the total (2017). 

Consequently, the earnings and valuation results from our analysis are 

communicated as though they represent the company/group on the whole, although 

it is based on the modelling of the passenger vehicle segment only. Similarly, when 

we reference other financial metrics in this report (e.g. capex, R&D spend, etc.), we 

do not pro-rata them down to reflect companies’ other revenue generating 

segments. 
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The analyst view: the automotive sector in 
transition 
The transition to e-mobility in the global automotive sector is underway. 

According to the International Energy Agency (IEA), EVs (EVs), i.e. BEVs (BEVs) 

and plug-in PHEVs (PHEVs), are one of only four low-carbon technologies 

currently aligned with limiting global warming to 2°C by 21002.  

The sale of EVs to date has been impressive (three million globally), although this 

is minor compared to the volumes that will likely be required to remain in line 

with the Paris Agreement (<2°C). This transition poses a portfolio of risks to 

automobile manufacturers who face significant value destruction if incorrect or 

untimely strategic decisions are implemented. The scope for financial 

outperformance is equally large for those companies able to align with the 

transition to e-mobility at the right time.  

The fall in cost of EVs has been dramatic and a key reason for growing sales. 

However, the growth of e-mobility is still largely being driven by national and 

regional policies that support the shift from ICEs to EVs. This section delves into 

some of the regulations posing existential risks to diesel and petrol-fuelled 

vehicles, their producers, and investors. Furthermore, we analyse the relative 

exposure and resilience of BMW, Daimler, and VW to this regulatory risk.   

Regulatory risks and financial impact 

Governments have the automotive sector in the cross-hairs because its emissions 

levels of air pollutants and global warming driving greenhouse gases (GHGs) are 

worsening in a number of key markets. In particular: 

 The transport sector overtook the power sector as the most carbon dioxide 
(CO2)-intense industry in the US in 2016; almost two-thirds of these 
emissions were from petrol motors. 

 Average CO2 emissions from new cars in Europe rose in 2017 for the first 
time in ten years due to increasing consumer demand for fuel-intensive 
sports utility vehicles (SUVs). 

 The Chinese vehicle fleet is expected to grow by almost 200% (2015-40) to 
500m, according to the IEA New Policies Scenario 2017. The Indian 
passenger vehicle fleet follows a similarly strong growth path. This will add 
to road transport emissions significantly. 

Governments are responding to these trends by implementing and proposing more 

stringent fuel economy and emissions regulations, e.g. CO2, nitrous oxides (NOx) 

and particulate matter (PM), which will see car manufacturers incur compliance 

costs or be forced to invest in new product strategies. 

 

                                                                        
2 Note, e-mobility will only lead to lower CO2-emissions if the power grid supplying the electricity to power 

them has a low CO2-intensity.  

Governments have 
the automotive sector 
in the cross-hairs 
because its levels of 
air pollutants and 
global warming 
driving greenhouse 
gases (GHGs) are 
worsening 
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The European war on diesel: A supply and demand squeeze 
Consumer demand for diesels has fallen. In 2017, sales of diesel cars and SUVs in 

Europe fell by nearly 8% to its lowest market share in eight years. One reason for 

this stark drop-off in demand is public concern over the VW “Dieselgate” scandal. In 

turn, this has led to an increase in political will to challenge the diesel sector. 

Consumers are now concerned about the impact of city driving bans and pollution 

charges on the resale value of diesel vehicles. At present, the European cities of Paris 

(2024), Rome (2024), Athens (2025), and Madrid (2025) have announced plans to 

apply restrictions on diesel vehicles in city centres. 

This list is set to expand, however, as the German Federal Administrative Court in 

Leipzig recently ruled that German cities could legally ban more polluting diesel cars 

from areas most affected by air pollution. Subsequently, Hamburg has banned older 

diesel vehicles from selected urban areas starting from 31 May 2018, and a judge in 

Aachen ruled that the city must ban older diesels by January 2019. It is believed that 

Stuttgart, Dusseldorf, and Munich will announce similar bans if carmakers fail to 

progress in meeting EU standards. 

“Diesel cars are finished. I think in several years they will completely disappear. This is the 

technology of the past”. 

Elżbieta Bieńkowska, European Commissioner, Internal Market, Industry, Entrepreneurship and SMEs (27 May 2018) 

This takes us on to the profit margin squeeze on diesel sales being felt by vehicle 

producers. As illegal levels of air pollution persist in cities across France, Germany, 

the UK etc., and litigation cases threaten national governments with hefty fines, the 

EU will continue to mandate increasingly stringent vehicle emissions standards.  

For example, the Euro 6d standard aims to reduce NOx, PM, and carbon monoxide. 

While it does not tangibly reduce the emissions threshold for passenger vehicles 

compared to previous standards, it mandates an improved laboratory testing (World 

harmonised Light vehicle Test Procedure (WLTP)) process and a new testing 

methodology (Real Driving Emissions (RDE)) that are tantamount to a far more strict 

emissions limit (Chart 10). For many car manufacturers (e.g. Toyota, Subaru, Volvo, 

Fiat-Chrysler), the additional costs required to meet the Euro 6d regulations, coming 

into force in 2021, have rendered diesel vehicles unprofitable, and they will halt 

their sales over the coming years. 

In 2017, sales of diesel 
cars and SUVs in Europe 
fell by nearly 8% 

Carmakers’ profit 
margins on diesel 
vehicles are being 
squeezed 
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Chart 10: The change of test cycle methodology could be costly for producers that continue to sell diesel vehicles in the 

future 

 

Source: BMW 

For those seeking to continue diesel vehicle production, the compliance investments 

required to meet Euro 6d standards could be costly. For example, it is estimated that 

only 2.7m of the 15m diesel vehicles on Germany’s roads are fitted with Euro 6 

technology. Hardware retrofits to get Euro 5 diesels up to the required standards 

can be anywhere from EUR1,500 to EUR7,000 per vehicle.  

The European experience with diesel-powered vehicles gives an insight into the 

policy and technology trends that could emerge in other developed and developing 

nations. 

Petrol-powered ICEs are most exposed to CO2 regulations 
Greenhouse gases (GHGs) drive global warming; CO2 is the most abundant GHG in 

the atmosphere. Consequently, CO2 is the first port of call when governments aim 

to mitigate GHGs. Petrol-driven internal combustion engine (ICEs) vehicles are the 

most CO2-intense form of passenger vehicle and so are highly exposed to such 

regulations. 

A number of countries have implemented passenger vehicle CO2 emissions and fuel 

consumption targets (Chart 11). Europe mandates the most stringent regulations 

globally, while it is noteworthy that India and the US also have targets in place. China 

is the one major automobile market that does not have a vehicle CO2-emissions 

target in place. However, China has implemented a fuel economy (miles per gallon) 

target, which translates into an equivalent trend direction for CO2 emissions. 

Europe currently 
mandates the most 
stringent vehicle CO2 
regulations globally 

The European 
experience with 
diesel-powered 
vehicles gives an 
insight into the policy 
and technology trends 
that could emerge in 
other developed and 
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Chart 11: Passenger vehicle CO2 emissions and fuel consumption standards
3

 

 

Source: ICCT 

These CO2 policies require automobile manufacturers to determine compliance 

strategies in each region, which can either mean investing in efficiency improvement 

technologies for petrol ICEs, investing in EV powertrains or incurring costs to 

comply with similar standards for diesel vehicles (as explained above), which are less 

CO2-intense than petrol ICEs. 

The challenge to comply with EU CO2 regulations 
Chart 12 shows the average CO2-intensity of the new vehicle fleets from Daimler, 

BMW and VW in the EU28. Although numerous recent cases of emissions fraud 

have called the validity of carmakers’ emissions compliance into question, Chart 12 

shows that officially these companies are aligned with EU regulations to date. 

However, it also shows the degree to which they must continue to produce 

increasingly efficient vehicles to ensure future compliance. 

Chart 12: Average CO2-intensity of new vehicle fleet of our selected companies in the EU28 

relative to regulated targets
4

 

 

Source: Kepler Cheuvreux 

                                                                        
3
 Normalised to NEDC 

4 Chart assumes linear interpolation between given data points for Daimler and EU regulation targets. 
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European vehicles must adhere with this increasingly stringent CO2-intensity 

vehicle limit via the new laboratory test procedure (WLTP – Worldwide harmonised 

Light vehicles Test Procedure).  Similar to the testing of diesel vehicles, this testing 

procedure leads to more realistic, but higher, fuel economy and CO2 emissions 

values, via higher average and maximum speed requirements, more dynamic 

handling, etc.  

To illustrate the degree to which observed vehicle CO2 emissions might increase 

under the WLTP/RDE testing compared to the old NEDC tests, we cite a study that 

tests a BMW 520d 2.0 (diesel) and a VW Polo 1.2TSI (petrol) – two vehicles with the 

same approved CO2 emissions rating (109gCO2/km) under the NEDC method. The 

study conducts a number of RDE tests on each vehicle and finds that the average 

CO2 intensity of the BMW and VW under real-world driving conditions is 45% and 

10% higher than the official NEDC rating (Chart 13). 

Chart 13: Comparing vehicle CO2 emissions under WLTP/RDE and the previous NEDC method 

 

Source: Emisia, 2017 

This is just one study and the results would be different for every trip under real-

world conditions. However, the trend whereby the WLTP/RDE tests are likely to 

increase observed vehicle CO2 emissions is undeniable, and the extent to which it is 

currently underestimated could be drastic. This would have knock-on effects for 

costs incurred by car manufacturers.  

BMW, Daimler, and VW all note in their annual filings how challenging the 2021 

CO2-intensity target (95gCO2/km) will be to meet, especially through RDE testing. 

For those that do not comply, the penalties are costly. From 2012, the manufacturer 

had to pay EUR5 for the first gram per kilometre (g/km) of exceedance for each car 

registered, rising to EUR95 for each gram after the third gram of exceedance. From 

2019, the EU mandates a flat penalty of EUR95 from the first g/km of exceedance. 
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The scenarios: climate change and 
adaptive capacity  
Building blocks: The global climate change scenarios 

The building blocks of the analysis are two climate change scenarios, which include 

two company adaptation pathways. The two climate change scenarios are: 

 The Limited Climate Transition (LCT), which corresponds to the 
International Energy Agency’s (IEA) Reference Technology Perspective 
(RTS), a scenario consistent with +2.7°C by 2100. 

The Ambitious Climate Transition (ACT), which corresponds to the IEA Energy 

Technology Perspectives’ 2°C scenario (2DS).   

At present, the pledges that national governments have made to limit global 

warming, known as Nationally Determined Contributions (NDCs), are estimated to 

deliver an average global temperature rise of 2.7°C by 2100, based on pre-industrial 

levels. As such, the LCT scenario should be perceived as a form of ‘business as usual’ 

outcome.  

In the 2015 Paris Agreement, all 197 parties to the UN Framework Convention on 

Climate Change (UNFCCC) pledged to limit global warming to 2°C by 2100, with 

ambitions to keep temperature rise to ‘well below’ 2°C. The ACT, with its 2°C global 

warming ambition, falls short therefore of what governments have committed to 

transition their economies towards. In order to comply with the terms of the Paris 

Agreement, a more ambitious transition plan than ACT needs to be implemented. 

Key market drivers and trends 
Our two scenarios comprise a narrative on regulatory, technology, and market-

related changes that are consistent with the underlying IEA scenarios. This 

underlying narrative (“what needs to happen to get us there”) forms the foundation 

for the company-level scenario analysis. The following key trends (Chart 14) exert a 

strong influence over the financial impacts of each climate change scenario on the 

companies 
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Chart 14: Key characteristics of the low-carbon transition in the passenger vehicles segment under the two climate change scenarios 

 

 Overall growth of the passenger vehicle fleet across both scenarios is driven mainly by 

the developing markets, in particular India and China (Chart 14, top-right). 

 The global passenger vehicle fleet is set to grow by 113% by 2050 in LCT (vs. 2016 

levels) and by 74% in ACT, a difference of 400m vehicles between the two (Chart 14, 

top-left).  

 Lower vehicle ownership in ACT arises from increased public transport utilisation, as 

well as emerging trends such as car sharing and ride pooling.  Passenger activity 

(measured in passenger km) is 25% lower in ACT than LCT. This shift in transport 

demand is fostered by trends such compact cities.  

 The ACT scenario sees a larger market share for EVs than LCT (Chart 14, middle-left). 

Delivering on more ambitious climate targets will require strong growth of low- and 

zero-carbon vehicles, as well as electricity powered by renewables and biofuels. 

 In ACT and LCT, plug-in hybrid vehicles (PHEV) are imperative to the transition from 

petrol and diesel ICEs to full BEVs (BEVs). Therefore, PHEVs dominate both scenarios, 

but particularly in LCT. 

 In terms of regulation, the removal of fossil fuel subsidies combined with the 

application of CO2 and differentiated vehicle taxation help achieve climate targets. On 

the demand side, road pricing is assumed to offset any rebound effect of efficiency 

improvements.  

 Finally, we assume that the emergence of new market players does not occur on a 

significant scale.   

 

CON = Conventionals, ELE = Full Battery EVs, HYB = Plug-in hybrid vehicles 

Source: The CO-Firm  
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Determinants of company EBITDA performance 

Chart 15: Regional and technological diversity drive company earnings performance  

 

Sector earnings grow in LCT and ACT, driven by the developing world (Chart 15, top-left). As 

expected, ACT exhibits lower EBITDA growth than in the LCT scenario due to lower vehicle 

demand. Despite the general, positive trend, companies within the sector show significant 

divergence in growth (Chart 15, top-right).  

The main differentiators between winners and losers are regional and technological exposure, 

and diversity, relative to the peer group: 

 PHEVs are the dominant low-carbon vehicle option (38% of sector earnings) in LCT, 

while BEVs make modest inroads (7%) in the market by 2050 (Chart 15, middle-left).5 

In ACT, the relative market share of these technologies is more even; 48%:25% PHEVs 

to BEVs in 2050 (Chart 15, middle-right).  

 EBITDA also varies in relation to car size. The model accounts for small, medium-large, 

and premium vehicles, where the profit margin increases with size, across all 

powertrains.  

 PHEVs and BEVs initially have profit margins close to zero due to the large research 

and development (R&D) investments required in emerging technologies. According to 

industry experts, however, when economies of scale take hold, EV profit margins will 

increase and converge with those of ICEs. Differences between vehicle size remain.   

 Additional R&D investments are required for efficiency improvements of ICEs. The 

financial stress caused by double spending can be best accomplished by financially 

strong companies (accounted for in the adaptive capacity pathway, MARKET 

REVENUE).  

 These profitability drivers are all subject to regional and temporal variations in the 

model (Chart 15, bottom row).  

 Each company’s product portfolio, split by car size, is critical to understand company 

profit margins and earnings. Our data is sourced from WardsAuto and varies according 

to three size categories: small, medium to large, and luxury cars.  

Source: The CO-Firm   
 

                                                                        
5
 In our scenarios, fuel cell vehicles do not take off. 
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Building blocks: the market adaptation pathways 

Alongside companies’ technological and regional portfolios, the financial 

performance of companies in the future is also likely to be determined by the 

“strategic approaches” they take to counter changes in their markets, i.e. adaptive 

capacity. 

Adaptive capacity is the degree to which a company is able to “integrate, build, and 

reconfigure internal and external competencies to address rapidly changing 

environments”. It is the result of dynamic capabilities (partnering, integrating, 

building, etc.), which allow existing resources (assets, financial pockets, intellectual 

property) to be put to good use, by means of a strategy (Chart 16). 

Chart 16: Explicit (orange) and implicit (blue) factors in an equity analyst’s assessment of a 

company’s adaptive capacity 

 

Source: The CO-Firm 

In this study, we run two pathways to test the potential impact of adaptive capacity 

on company financial performance and valuation.  

The “MARKET” pathway 
We differentiate between three growth options for a company:  

 Rising product demand in existing markets.  

 Expansion into new markets. 

 A broader product range.  

The propensity to grow depends therefore on existing and planned physical 

resources (regional diversification), intellectual resources (market knowledge, 

technological expertise) and financial resources (financial means for expansion). 

Generally, growth in a market is split between local players (who benefit from 

market knowledge and customer loyalty) and global players (who benefit from brand 

recognition and enhanced economies of scale). The degree of market openness 

varies by country/region and can be driven by regulation6, as well as customer 

                                                                        
6
 At this stage, our modelling does not include China’s decision to open up its market. 

Resources

• Financial
• Physical
• Intellectual

Strategy

“what”

“how”

• Opportunity
recognition

• Partnering
• Building
• Integrating
• Reconfiguring

Changing business 
environment

Analyst focus

Dynamic capabilities

If the market grows, 
the individual 
companies are also 
likely to grow, but the 
rates could differ 

The resources of the 
company, its 
strategies and 
dynamic capabilities 
determine whether it 
is future-proof  
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preference for design and security. Here, we assume that a region’s import/export 

ratio serves as an indicator to determine the market’s openness and thus the benefit 

of being already present in a market; the degree of openness is assumed to be 

constant over time. Hence, all companies can participate in the growth in existing as 

well as new markets, but the share varies depending on specific market conditions. 

The basis for existence/non-existence in a market is determined in 2023 through 

WardsAuto.  

Offering a greater product assortment mainly refers to the extension of the product 

range with a focus on EVs, which (as seen below) is expressed through increasing 

market share for EVs. This option is dependent on a company’s investment decisions 

planned until 2023 as determined by WardsAuto.  

If a company does not have a strategy to expand the hybrid fleet until 2023, for 

example, it can still capture some of the overall market growth, but their market 

share will not increase significantly compared to peers with a hybrid strategy. We 

consider 2023 to be a reasonable year to fix investment decisions because we see a 

significant share of vehicle demand for PHEVs in 2030 (in the ACT), to fulfil this 

demand the respective production cycle needs to be triggered 7-8 years prior, thus 

in 2022-23. If investment decisions have not been placed by then we consider that 

knowhow and technology development are hard to catch up.  

The “MARKET REVENUE” pathway 
The general dynamics are the same as the MARKET pathway, with the additional 

assumption that financially stronger companies (higher sales revenues) have greater 

potential to capture a larger share of growth (Chart 17).  

It enables companies with a strong financial position to push more strongly into 

regional/ technology markets that have good growth prospects and thereby 

increase their market share. The underlying rationale is that companies in a strong 

financial position are able to follow a strategy of ‘double spending’, involving both 

large R&D expenses for new electrified technologies as well as efficiency 

improvements of ICEs, and are in a better position to buy their way into markets. 

Potential first-mover advantages (as forecast by WardsAuto until 2023) are still 

accounted for.   

Finally, FROZEN illustrates the opportunity cost of inaction, i.e. of not seeing the 

required change or not being able to act upon it. It assumes that a company does not 

adjust to the changing environment from 2023 onwards. This means that a company 

only produces the existing technology in the existing regions. FROZEN illustrates 

the financial extent and speed of the transition that is required for the individual 

company. Also, it illustrates the speed and strength of the market change, along with 

the timing of the impact and its extent. This is not a proxy for the cost of 

transitioning, but, in comparison to the MARKET or MARKET REVENUE pathways, 

for the cost of inaction. 

 
 
 
  

This pathway assumes 
that financially 
stronger companies 
(higher sales revenue) 
have greater potential 
to capture a larger 
share of growth  
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Chart 17: Three variations of a company’s adaptation strategies in the ACT scenario (company 

and market shares are illustrative) 

M
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Overall market development is fully in line with developments outlined in the climate 
change scenario. Company growth stems from demand growth in existing markets, 
expansion into new markets, as well as enlargement of the product range, i.e.  EV 
portfolios. Investment decisions until 2023 (WardsAuto) are crucial for further growth, 
and technological expertise and regional diversity are the main drivers of success.  
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Market revenues build on the market pathways but also assume that financially solid 
companies can enter regional/technological markets more aggressively. A company’s 
position compared to the average revenue across all companies determines the annual 
mark-up growth (twice the average corresponds to a 2% mark-up). This function ensures 
that the company with the strongest revenue is able to gain a larger share of new 
investment in EVs compared to companies with average and below-average revenue 
strength. 
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The hypothetical cost of inaction after 2023: Each company’s expected 2023 product 
portfolio is frozen until 2050. This assumption is not in line with the scenario; this pathway 
illustrates the extent of change likely to be seen in this scenario after 2023. 

  

Source: The CO-Firm 
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Key results: sector and company earnings 
Sector findings 

 All companies show EBITDA growth to 2050 in both of our climate change 
scenarios.  

 Earnings growth is stronger for each company in the MARKET REVENUE 
adaptive capacity pathway, reflecting their financial strength to gain market 
share. The gain in this pathway is most dramatic for VW which is consistent 
with its superior current EBITDA of EUR40.5bn, compared to Daimler 
(EUR27.1bn) and BMW (EUR18.4bn) (FY2017), according to KECH analysts. 

 Daimler displays the strongest earnings growth of the three, followed by 
BMW and VW respectively. 

The earnings charts presented in this chapter focus just on the ACT scenario and the 

MARKET REVENUE pathway so not to overburden the reader with information. A 

full breakdown of the results from all scenario combinations can be found in the 

accompanying online tool, which you can access at www.et-risk.eu or 

climateXcellence@co-firm.com. 

Key results: BMW 
 Highlight 1: BMW shows steady EBITDA growth in both adaptive capacity 

pathways due to its strong position in the European and North American 
markets (Chart 18). 

 Highlight 2: BMW’s expansion plans in electric powertrains are smaller than 
the industry average, meaning BMW’s earnings in ACT are lower than LCT, 
the slower transition scenario. 

 Highlight 3: BMW’s portfolio focuses on small and medium sized EVs, which 
has a dampening effect on earnings growth. 

Analyst guidance: The results and charts below exclusively highlight findings 

from a climate risk and opportunity scenario analysis. As such, they neither 

contain nor provide any assessment of probabilities. They illustrate relative 

changes in financial parameters over time. Results are subject to the scope (sales 

of new cars only), the applied operationalised scenarios, corporate adaptation 

(technology portfolio development: FROZEN, MARKET, MARKET REVENUE, in 

the current markets and technologies), and the modelling limitations. Companies’ 

portfolio data and new investments until 2023 are based on WardsAuto 

Production database from 2016 with selected updates based on 2017 data due to 

dynamics in the industry. Any significant, interim changes in corporate strategies 

are likely to have an impact on these results. They do not constitute a financial 

forecast nor investment advice. See Appendix for more information. 

Generally, BMW exhibits modest earnings growth in our climate change scenarios 

until 2050 compared to its 2016 level. This is the case for the two adaptive capacity 

pathways, MARKET and MARKET REVENUE (Chart 18).  

 
 
Sustainability 
report 2017 (link) 
 

http://www.et-risk.eu/
https://www.bmwgroup.com/content/dam/bmw-group-websites/bmwgroup_com/ir/downloads/en/2017/BMW-Group-SustainableValueReport-2017--EN.pdf
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Chart 18: Due to its exposure to both EV technologies, BEVs and PHEVs, BMW is able to 

modestly increase its EBITDA to 2050 (ACT scenario) 

 

Source: The CO-Firm 

For the MARKET pathway, BMW’s earnings growth is below average market 

growth. Due to its financial strength, BMW performs slightly better on the MARKET 

REVENUE pathway.  

Reasons for BMW’s modest earnings growth are outlined below (based on the 

MARKET REVENUE pathway, general reasoning for MARKET is the same): 

 Although, BMW is well positioned in the premium segment in Europe 

(especially Germany) and North America (NA), both markets depict less 

growth in vehicle sales compared to the global market. However, these 

regions see the fastest growth in EVs worldwide, particularly in the near 

term. As such, Europe and NA would remain BMW’s largest sales markets 

(Chart 19).   

 BMW is focusing on both types of EVs, BEVs as well as PHEVs. However, 

WardsAuto analysts assume that BMW’s expansion plans in EVs are less 

extensive than the industry average. Therefore, BMW’s market share gains 

in the EV market could also be lower than average. 

 At present, profit margins are highest for larger, premium ICE vehicles. In 

contrast, current profit margins for EVs are virtually zero, particularly for 

smaller vehicle types. BMW’s current EV portfolio focuses on small and 

medium-sized vehicles. Consequently, the more rapid and widespread the 

transition to e-mobility, the greater the earnings gap that will be created for 

BMW compared to its conventional powertrain sales. This effect will mostly 

be seen in the short- and medium-term.  

 On the upside, BMW would outperform overall market growth in ASEAN, 

India, Latin America, OECD-Pacific and Russia. 
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BMW shows steady 
EBITDA growth in 
both adaptive 
capacity pathways, 
particularly to 2030, 
due to its strong 
position in the 
European and North 
American markets 

 
 

The more rapid and 
widespread the 
transition to e-
mobility, the greater 
the earnings gap that 
will be created for 
BMW 
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Chart 19: Globally, BMW’s future sales growth would mainly come from PHEVs 

  

Source: The CO-Firm 

Engagement questions: 

 What are BMW’s plans for diversifying into emerging markets and larger, 
premium EV models? 

 What risks has BMW identified to its EV expansion strategy? 

 How do these earnings results compare to BMW’s expectations for its EV 
strategy?  
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Key results: Daimler 
 Highlight 1: Daimler’s earnings would reflect strong growth in our climate 

change scenarios (Chart 20), as a result of stronger than average expansion 
plans for EVs. 

 Highlight 2: By 2050, Daimler’s diversified technology portfolio is likely to 
gain significant market share in India, the Middle East/Africa and the ASEAN 
region (Chart 21). 

 Highlight 3: The company’s continued focus on medium-sized and premium 
EV models in its portfolio will maintain Daimler’s profit margins. 

Analyst guidance: The results and charts below exclusively highlight findings 

from a climate risk and opportunity scenario analysis. As such, they neither 

contain nor provide any assessment of probabilities. They illustrate relative 

changes in financial parameters over time. Results are subject to the scope 

(sales of new cars only), applied operationalised scenarios, corporate adaptation 

(technology portfolio development: FROZEN, MARKET, MARKET REVENUE, in 

the current markets and technologies), and modelling limitations. Companies’ 

portfolio data and new investments until 2023 are based on WardsAuto 

Production database from 2016, with selected updates based on 2017 data due 

to industry dynamics. Any significant, interim changes in corporate strategies 

are likely to have an impact on these results. They do not constitute a financial 

forecast or investment advice. See Appendix for more information. 

Generally, Daimler shows strong earnings growth to 2050 (note the different scale 

of chart compared to other companies). This is the case for both the MARKET and 

MARKET REVENUE pathways.  

Chart 20: Daimler’s financial strength and expertise in both types of EVs enables it to profit 

from its transformation under a 2°C scenario (ACT scenario) 

 

Source: The CO-Firm 

For the MARKET pathway, Daimler’s performance would be ahead of the overall 

market, reflecting its stronger than average expansion plans for EVs, according to 

WardsAuto analysts. Given Daimler’s financial strength, its growth potential is even 

higher for the MARKET REVENUE pathway.  
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2017 
Sustainability 
report (link) 
 

Daimler to post strong 
earnings growth in 
our climate change 
scenarios, particularly 
post-2035  
 

 

https://www.daimler.com/dokumente/nachhaltigkeit/sonstiges/daimler-nachhaltigkeitsbericht-2017.pdf
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In particular, Daimler is expected to post strong earnings growth because: 

 It plans to continue with its focus on the high-margin, medium-sized and 
luxury vehicle segment in EVs, as well as conventional powertrains. 

 Daimler’s future portfolio appears to exhibit growth in both types of EVs, 
with PHEVs taking a slightly higher share (Chart 21). According to 
WardsAuto analysts, Daimler would benefit from strong growth in demand 
for PHEVs, in addition to its significant capacity expansion plans. Comparing 
Daimler’s sales to EBITDA growth, PHEVs contribute more than BEVs, as 
the number of premium cars being sold as PHEVs is higher compared to BEV 
premium cars.  

 Daimler has the potential to outperform average market growth in every 
region. In 2050, Daimler’s sales are likely to be more regionally diverse than 
either BMW or VW. 

 Daimler is currently well positioned in the premium segment in Europe 
(especially Germany) and North America (NA). Both markets depict less 
growth in demand compared to overall market growth. Nevertheless, these 
markets present an opportunity for EV growth, in which Daimler is likely to 
take significant share.  

 Daimler is likely to gain significant market share in developing regions, partly 
because it is already present in these regions and partly thanks to its large 
global market share in EVs. In 2050, ASEAN countries will represent the 
second-largest sales market for Daimler, after Europe. The weight of the 
Middle East/Africa and Indian markets in Daimler’s sales is expected to 
match that of the North American market. 

Daimler outperforms 
average market 
growth in every 
region  
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Chart 21: Daimler’s sales growth comes from BEV and PHEV sales and developing countries (ACT/MARKET REVENUE scenario) 

  

Source: The CO-Firm 

Engagement questions: 

 What are the biggest risks to Daimler’s strategy for the transition to e-
mobility in the short- to medium-term? 

 What risks has Daimler identified in its EV expansion strategy? 

 How does Daimler see its comparative advantage relative to other vehicle 
manufacturers materialising in terms of technologies and regional market 
access?  

160

140

120

100

80

60

40

20

0

(E
x

p
e

ct
e

d
) s

a
le

s 
[1

0
0

%
 in

 2
0

1
6

] 

2050203020202016

CONHYBELE

RUSSIAEUROPE

LATIN AMERICA

CHINA ASEAN

INDIANORTH AMERICA

OECD -PACIFIC

MIDDLE EAST/AFRICA

Questions to ask 
Daimler 



Climate Change & Natural Capital  

 
 

31 keplercheuvreux.com 
 

C
lim

a
te

 C
h

a
n

g
e

 &
 N

a
tu

ra
l C

a
p

ita
l 

 C
lim

a
te

 C
h

a
n

g
e

 &
 N

a
tu

ra
l C

a
p

ita
l 

 

Key results: Volkswagen (VW) 
 Highlight 1: VW’s earnings show negligible growth to 2030 in the MARKET 

adaptation pathway, before plateauing to 2050. 

 Highlight 2: Of the three companies analysed, VW exhibits the highest 
percentage increase in EBITDA in the MARKET REVENUE pathway, 
compared to the MARKET path, illustrating the company’s financial strength 
versus competitors. 

 Highlight 3: In the long run, VW is likely to focus on BEVs as its main EV 
technology form, which will see the highest growth in India. 

Analyst guidance: The results and charts below exclusively highlight findings 

from a climate risk and opportunity scenario analysis. As such, they neither 

contain nor provide any assessment of probabilities. They illustrate relative 

changes in financial parameters over time. Results are subject to the scope (sales 

of new vehicles only), the applied operationalised scenarios, corporate 

adaptation (technology portfolio development: FROZEN, MARKET, MARKET 

REVENUE, in the current markets and technologies), and modelling limitations. 

Companies’ portfolio data and new investments until 2023 are based on 

WardsAuto Production database from 2016, with selected updates based on 

2017 data due to dynamics in the industry. Any significant interim changes in 

corporate strategies are likely to have an impact on these results. They do not 

constitute a financial forecast or investment advice. See Appendix for more 

information. 

Under both adaptive capacity pathways, VW’s earnings would fall to 2020 (Chart 

22). This dip is caused by a significant drop in conventional powertrain sales in 

absolute terms, caused by an overall decline in demand in China and Europe. Electric 

vehicle sales are not expected to make up for this deficit until post-2030 due to the 

significant size of VW’s conventional powertrain production. Thereafter, growth in 

EVs is expected to take off. Due to VW’s financial strength, growth would be 

significantly higher for the MARKET REVENUE pathway. 

 

 
 
Sustainability 
report 2017 
 (link) 

https://www.volkswagenag.com/en/sustainability/reporting.html
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Chart 22: VW profits in the MARKET REVENUE scenario, based on BEV sales and growth in 

India (ACT scenario) 

 

Source: CO-Firm  

VW’s earnings are expected to grow below market average, particularly for the 

MARKET pathway, due to the following: 

 Whereas VW has a dominant market position for conventional vehicles, this 
is currently not the case for EVs, especially PHEVs. Therefore, market 
dominance is not guaranteed in a transition to e-mobility.  

 WardsAuto analysts assume stronger than average expansion plans for EVs, 
with a clear focus on BEVs. In 2050, VW’s market share in BEV sales would 
match its current market share in conventionals, making it possible for VW 
to maintain its current strong market position. However, the company’s 
market share in PHEV sales is expected to be half the size of its share in 
BEVs. LCT and ACT are both PHEV-led climate change scenarios, for which 
VW’s earnings could suffer (see Chart 23). 

 VW’s EBITDA is growing below vehicles sales levels as a result of its focus on 
zero- to low-margin BEVs in the short-term. Its share of high-margin, 
medium-sized and premium vehicles is even smaller than in the PHEVs and 
conventional segments.  

 Regionally, the EU and China would continue to be VW’s largest markets, 
followed by India as the third largest market in 2050 for the MARKET 
REVENUE pathway. Based on sales data, VW would outperform the average 
market growth in ASEAN, India, OECD-Pacific, Middle East/Africa, and 
North America in the MARKET pathway. 

VW’s earnings to 
grow below market 
average, although, 
post-2030 would be 
profitable in the 
MARKET REVENUE 
scenario 
 

 

VW’s EBITDA is 
growing below vehicle 
sales levels as a result 
of its focus on zero- to 
low-margin BEVs 
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Chart 23: VW’s future sales growth would mainly come from BEVs 

  

Source: The CO-Firm 

Engagement questions: 

 What is VW’s strategy in the event that the transition to e-mobility is led by 
PHEVs in the near term? 

 What risks does VW see for its BEV-led EV growth strategy? 

 How does VW intend to exploit its broader-than-market-average regional 
diversity in the future? 

 

 

Questions to ask VW 
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Embedding the results within valuations 
Analysts and investors are concerned about mispriced assets and subsequent 

value destruction. Climate change scenarios, such as the LCT and ACT, represent 

one lens through which potentially mispriced assets can be identified because:  

1. The low-carbon transition is typically considered a long-term issue by 
mainstream equity analysis, and is subsequently overlooked. 

2. These scenarios often present sector, country and macro level futures, 
which are materially different from the consensus view, hereby 
challenging conventional assumptions. 

In this section, Kepler Cheuvreux investigates whether the results of transition 

risk modelling, such as that carried out by our partner The CO-Firm, can be used in 

bottom-up stock valuation, and if so, how?   

Integrating transition risk into valuation modelling 
The integration of climate change scenarios into financial modelling can be done via 

the growth potential and/or risk profile of specific stocks. 

1. The energy transition is likely to affect the long-term growth potential of 
any given company, sector or country. In the context of scenario analysis, 
analysts can integrate this consideration by extending the time period over 
which specific cash flows are modelled YOY, i.e. extending stage one and 
testing for different scenarios, Chart 24. Alternatively, an analyst could 
change either the growth rate used in stage two of a stock valuation or the 
perpetuity rate used in stage three.  

Chart 24: Either extending specific cash flows or adjusting stage two or the growth rate to perpetuity 

 

 

 

Source: Kepler Cheuvreux  

2. Low-carbon transition pathways, as captured by these scenarios, can also 
affect the risk profile of a company. It is worth noting that the notion of risk 
in finance refers to the variability from an expected outcome, either positive 
or negative, even if in practice investors are more concerned about 
downside risks. This is captured in the discount rate, which can be adjusted 
to reflect an analyst’s perception of risk to the stock’s future cash flows. 

Undiscounted cash flows

1 5 Years…

Discounted cash flows

Extend the time horizon of specific financial forecasts –
the full line represents the baseline scenario; 
the dashed line represents the transition scenario
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Stage 1: full financial statement forecasts for each year

1 5 Years…

Adjust the terminal growth rate – the full line represents the 
baseline scenario; the dashed line represents the transition 
scenario
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Stage 1: full 
financial 
statement 
forecasts for 
each year

Stage 2 & 3: long-term cash flows extrapolated based 
on a growth rate, either to perpetuity of changing 
according to ‚stages‘

Climate change 
scenarios represent 
one lens through 
which potentially 
mispriced assets can 
be identified 
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The CO-Firm model provides extended cash flows to 2050, and is therefore more 

amenable to the first option (growth). Our results apply this methodology for 

integrating climate change scenarios into equity valuations, prior to highlighting 

what could potentially be done on the risk side of the story, if preferred by an 

analyst. 

Identifying potentially mispriced assets 

Investors are increasingly asking the question: What could the valuation of a 

company be under a climate change scenario? This question hints at the potential 

gap between current company valuations and what they could be under a climate 

change scenario, hereby providing information on the potential mispricing of a stock. 

This is the approach taken in this study, focusing on a climate scenario with a global 

mean temperature increase of 2°C in 2100. 

The “consensus” baseline valuation 
We compare the company valuation estimates from our climate change scenarios 

with a market “consensus” baseline. This baseline is comprised of: 

 Bloomberg consensus data from 2018-23E on company EBITDA, 
depreciation, and capex from the passenger vehicle segment. 

 From 2024-50E, the baseline assumes that company cash flows from 
passenger vehicles will grow in line with the terminal growth rate of each 
company applied by KECH’s own equity analysts. 

 We model the company cash flows to perpetuity (post-2050E) by applying 
the terminal growth rate and discount rate used by KECH analysts to the 
company’s average annual cash flows between 2040E and 2050E. 

Any difference between the consensus baseline valuation and that of the LCT 

scenario provides insight into the current potential mispricing of the stock due to 

the short-term nature of valuation models. 

Any difference between the consensus baseline valuation and that of the ACT 

scenario highlights the current potential mispricing of a stock compared to a world 

which limits global warming to 2ºC above pre-industrial limits. 

Key considerations for auto company valuation 
Company valuation is a dynamic process that changes over time, particularly in the 

automotive sector. In view of the fact that visibility in the auto sector is typically no 

more than one year, most of the time investors are most concerned about the short-

term outlook for financial metrics when pricing stocks in the sector. At present, in 

view of macro turmoil, the importance of short-term cash flows on the overall 

company valuation is relatively higher than in previous years. Certainly, the 

weighting of short-term factors on company valuations in the automotive sector is 

higher than in other sectors such as utilities.  

It is important to note that the transition to e-mobility is just one factor that affects 

the valuation of an automotive company, and the results of this analysis should be 

considered in that context. However, the low-carbon transition could change not 

only the automotive industry’s growth rate forecasts, but also a company’s 

positioning in a specific market, or its ability to adapt and maintain higher than 

The CO-Firm model 
provides extended 
cash flows to 2050, 
and is therefore more 
amenable to altering 
the company growth 
profile 

Any difference 
between the baseline 
valuation and the one 
included in our 
scenarios provides 
insight into a 
potential mispricing 
of the stock 
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industry-average returns. In this context, could climate change scenarios be used to 

derive a growth profile for each company which is more specific to the risks and 

opportunities brought to the table by the low-carbon transition?  

Altering the growth profile of our stocks 
Our approach to valuation modelling for the three automotive companies selected in 

this study consists of: 

 The same company EBITDA, depreciation and capex data for passenger 
vehicles from Bloomberg for 2018-23E that is used in the consensus 
baseline. This reflects our assumption that the consensus adequately 
reflects financially-relevant shorter-term transition risks. 

 Extending the modelling of specific cash flows from 2024-2050E by using 
The CO-Firm’s product and region-specific climateXcellence model (see 
Appendix), added up to the company level. This reflects our view that 
consensus data does not adequately evaluate and price in transition risks 
post-2023.  

 Calculating the company’s cash flows to perpetuity, as in the baseline 
scenario, by applying the discount rate and terminal growth rate used by 
KECH’s equity analysts to the average company cash flows from 2040E to 
2050E.  

As a result, the bulk of the discrepancy between company valuations in the climate 

change scenarios and the consensus baseline is attributable to the difference in 

company cash flows in 2024-50E.   

Valuation results: winners and losers 

Under the assumptions made in our methods highlighted above, we find that: 

 BMW and VW could be overvalued in the consensus baseline, compared to 
the climate change scenarios, while Daimler could be undervalued if the 
passenger vehicle segment were to follow the path of either the LCT or ACT 
scenarios. 

 BMW and VW are more highly valued in the LCT scenario versus ACT, while 
the opposite is true for Daimler. 

 All three companies are more highly valued for the MARKET REVENUE 
adaptive capacity pathway than MARKET. 

Results in focus 
Our analysis suggests that BMW would be the most overvalued of the three 

companies in the consensus baseline, compared to its market valuation in the 

climate change scenarios. Chart 25 suggests that BMW’s valuation could fall from 

the ongoing transition to limit global warming to 2.7°C (LCT), while it would fall 

further from additional efforts to meet a 2°C climate target (ACT). 
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Chart 25: BMW is the most overvalued of our companies in the consensus baseline, compared 

to its valuation in both of the climate change scenarios 

 

Source: Kepler Cheuvreux; “Consensus baseline” represents current five-year cash flow estimates per Bloomberg valuation Excel tools and our 

analysts’ discount and terminal growth rates. It is therefore not the consensus of all analysts’ current forecasts. Other data based on The CO-Firm 

climateXcellence model 

BMW’s cumulative discounted cash flows are higher in an LCT scenario versus ACT 

due to greater global demand for passenger vehicles. Additionally, the larger market 

share maintained by conventional powertrains in an LCT scenario versus ACT 

favours BMW, which has a strong market position in premium ICEs.  

Within each climate change scenario, the MARKET REVENUE pathway yields 

slightly higher discounted cash flows compared to the MARKET path because 

BMW’s financial strength would result in slightly higher growth in new markets, 

regionally as well as technologically. 

Daimler is the only company of the three which appears to be undervalued in the 

consensus baseline, compared to its projected discounted cash flows under different 

climate change scenarios. Chart 26 suggests that Daimler’s earnings could show 

marginally stronger growth under the ACT scenario than LCT. It is clear that Daimler 

is in a position to use its financial strength to bolster future earnings (MARKET 

REVENUE). 
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Chart 26: Daimler is potentially undervalued at present under the lens of the LCT and ACT 

climate change scenarios 

 

Source: Kepler Cheuvreux; “Consensus baseline” represents current five-year cash flow estimates per Bloomberg valuation Excel tools and our 

analysts’ discount and terminal growth rates. It is therefore not the consensus of all analysts’ current forecasts. Other data based on The CO-Firm 

climateXcellence model 

Daimler has a perfect storm of the characteristics required to profit in climate 

change scenarios such as LCT and ACT: 

 Strong market position in electrified powertrains, especially PHEVs. 

 Ambitious future EV expansion plans. 

 Strong regional diversification. 

 A focus on larger profit margin EV vehicle types, e.g. medium-sized and 
premium models. 

Chart 27 suggests that VW could be marginally overvalued in the consensus 

baseline, compared to its projected cash flows under different climate change 

scenarios. Our results for VW follow the same trends as for BMW – discounted cash 

flows are higher in the LCT scenario versus ACT, and in MARKET REVENUE versus 

REVENUE, with the difference being very pronounced in the case of the latter, 

reflecting VW’s financial strength.  
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Chart 27: VW could be marginally overvalued in the baseline, compared to climate change 

scenarios 

 

Source: Kepler Cheuvreux; “Consensus baseline” represents current five-year cash flow estimates per Bloomberg valuation, Excel tools, and our 

analysts’ discount and terminal growth rates. It is therefore not the consensus of all analysts’ current forecasts. Other data based on The CO-Firm 

climateXcellence model 

VW’s valuation falls due to: 

 An earnings hit to 2020, as conventional powertrain vehicle sales fall due to 
an overall reduction in vehicle demand in the ACT scenario, which cannot be 
compensated for by increased sales of EVs. VW would not recover and 
surpass 2016 sales levels until 2030. In the LCT scenario, VW’s sales would 
grow at the same rate as the market for ICEs but at only half the rate for 
PHEVs. 

 VW’s focus on small BEVs would not become a profitable strategy until close 
to mid-century. Up to this point, it would fall behind competitors which are 
better placed to capitalise on the growth of PHEVs. 

 VW has the greatest exposure to the Chinese market, which helps to bolster 
the company’s valuation during other strategic turbulence. 

A reflection of one future and one valuation 

We temper the results presented above with the fact that they represent only one 

pathway for the passenger vehicle segment to be consistent with each pre-

determined temperature target, without any probability attached. In fact, there are 

numerous ratios of ICEs/EVs in the passenger vehicle fleet, which could deliver each 

global warming outcome. The technological and regional structure of the scenario 

chosen for analysis has significant implications for the resulting company valuations. 

How might the EV market grow, according to KECH’s equity analysts? 
The LCT and ACT scenarios have been generated by The CO-Firm and derived from 

the IEA’s 2017 Energy Technology Perspectives report. This climactic approach 

results in different outcomes for the passenger vehicle market to the market based 

approach in scenarios produced by KECH equity analysts (Michael Raab CFA, 

December 2017).  
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KECH tested two different pathways (Chart 28): 

 “VW Vortex” scenario: A pathway in which VW exerts its influence on the 
automobile industry and acts as a trailblazer for the widespread 
industrialisation of e-mobility. Annual global sales of ICEs would peak in 
2020, falling to 59% of the market by 2030. Meanwhile, BEVs would grow to 
20% of global sales, as would PHEV sales. According to Raab in December 
2017, the probability of this scenario materialising has risen since these 
scenarios were first run in March 2017. 

 “No VW Vortex” scenario: Annual sales of ICEs would still lose market share 
to 2030, but would remain more robust than the previous scenario at 71%. 
EVs (BEVs + PHEVs) would capture 28% of annual sales in 2030 in this 
scenario, compared to 40% in the “VW Vortex” scenario. 

Chart 28: Modelling the possible impact of VW’s financial strength on future EV growth 

 

Source: Kepler Cheuvreux, 2017 

Both KECH’s VW Vortex and No VW Vortex scenarios foresee bullish growth in EVs 

to 2030, relative to companies from related industries (Chart 29). Both Continental 

(autos and parts) and Total SA (oil and gas major) have projected EV sales reaching a 

market share of approximately 30% by 2030. BP’s (oil and gas major) central 

“Evolving Transition” is more bearish on the prospects for EVs. 

Chart 29: Contextualising KECH’s EV sales scenarios in industry projections in 2030 

 

Source: Kepler Cheuvreux, 2017; BP Energy Outlook, 2018;  

Continental Investor Presentation, 2017; Total, 2017; The CO-Firm scenarios 
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In KECH’s VW Vortex 
scenario, the annual 
market share of BEV 
and PHEV sales by 
2030 would be the 
same… 

… this is largely at 
odds with the ACT 
and LCT scenarios, in 
which the tipping 
point from PHEVs to 
BEVs occurs much 
later 
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The devil is in the details for company valuations 
It is important to note that in KECH’s VW Vortex scenario, the market share of 

annual BEV and PHEV sales by 2030 is the same. This comes as a result of 

accelerated improvements in the cost, performance, and supplementary 

infrastructure for BEVs in this scenario.  

In the LCT scenario used in this study, overall EV sales are at the lower end of 

market estimates. The more ambitious target for limiting global warming in ACT 

results in higher EV sales than in LCT, mainly from PHEVs. The discrepancies in the 

number and, in particular, the type of EVs sold in the ACT/LCT and KECH scenarios 

lead to very different conclusions on company valuations. 

For example, in this scenario analysis, VW’s valuation is lower in the LCT and ACT 

scenarios than in the consensus baseline. Contrastingly, KECH’s equity analysts 

perceive VW to be one of the best-positioned companies for the shift to e-mobility. 

“VW is once again proving to be a game-changer in the industry with its ambition to 

become the leader in e-mobility by 2025; we think its chances are realistic. In our view, the 

uniqueness of its set-up, combined with cost reductions will allow it to cope with the 

financial challenges of developing new technologies, while simultaneously paying its fines 

for the diesel scandal.” (Michael Raab, Kepler Cheuvreux, 2017) 

Given VW’s prioritisation of BEV technologies over PHEVs – by 2030 it plans to 

offer 50 BEV models compared to 30 PHEV - it is clear that VW’s earnings and 

valuation prospects will be stronger in KECH’s scenarios than the LCT and ACT 

scenarios, which see negligible BEV market penetration to 2050. 

Further limitations 
We highlight two additional limitations of the integration of climate change 

scenarios into company valuations: 

 Scope and calibration: Scenario results only cover passenger vehicle 
activities and exclude other vehicle types, e.g. buses, medium-duty vehicles, 
and non-automobile sources of revenue. According to Bloomberg, non-
passenger vehicles accounted for 27.7% and 46.8% of VW and Daimler’s 
revenues in 2017. BMW’s financial reporting is less granular, but shows that 
non-automobile services accounted for 28.5% of revenues in 2017.  
Therefore, there is a clear limitation in conducting an assessment of a 
company/group’s overall valuation based on future cash flows from a 50-
75% portion of that company. It is more appropriate to say that this 
approach gives an indication of the possible valuation impacts on the 
company from the transition to e-mobility in the passenger vehicle sector. 

 Perpetuity assumption: This analysis assumes that these companies will 
neither cease operations, nor be delisted or bought. This is directly rooted in 
the way DCF models are built, but it is highly unlikely. Indeed, the average 
age of an S&P company was 90 years in the 1930s, 61 years in 1958, and 
down to 18 years in 2012 (link) – mostly due to changes in size and M&A 
activity. By understanding the percentage of discounted cash flows arising 
from different time periods, analysts can understand the impact of different 
events on the total company valuation. 

 

VW’s earnings and 
valuations will fare 
better in KECH’s 
scenarios than the 
LCT and ACT scenario 

https://www.innosight.com/wp-content/uploads/2016/08/Corporate-Longevity-2016-Final.pdf
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Company risk profiles: the other side of the coin 

Our approach for embedding transition risks into valuations has been to alter the 

company’s growth profile. As highlighted earlier, another approach would be to alter 

the company’s risk profile. A company is considered to have high financial risk if the 

likelihood that investors could receive a return that is different from what was 

expected is high. In this context, a company which is more exposed to, or less 

prepared for, transition risks would have riskier/less certain future cash flows than a 

company with opposite qualities.  

This is usually captured through the discount rate. One way to calculate the discount 

rate (also known as the cost of capital) is through the capital asset pricing model 

(CAPM) (Chart 30).  

Chart 30: The capital asset pricing model (CAPM) formula to determine the discount rate 

 

Source: Kepler Cheuvreux 

There are two sides to the CAPM equation: the equity risk premium and the beta. 

Deciding which variable is most appropriate to adjust depends on the story that one 

wants to tell, i.e. whether we want to investigate the historical sensitivity of 

companies’ stock prices to transition-related shocks, or how this sensitivity is 

changing as their strategy and exposure evolves. This is beyond the requirements of 

this study, but provides insight into the variables and methodology that go into 

calculating the appropriate discount rate for each stock. 

Sensitivity analysis 
The valuation methodology in this study applies the terminal growth rate (TGR) – 

typically in line with the overall sector growth rate - and discount rate (DR) used by 

KECH’s equity analysts. In the case of the three companies selected for this analysis, 

these rates are the same: 2% TGR and 5.9% DR, highlighted in gray in the tables 

below.   

In Tables 1-3, we conduct a sensitivity analysis of different TGRs and DRs to 

illustrate the degree to which changing these input assumptions, and the risk profile 

of the stock, can affect its overall valuation. Our analysis shows that varying the DR 

A company is 
considered to have 
high financial risk if 
the likelihood that 
investors could 
receive a return that 
is different from what 
was expected is high 
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and TGR by 1% above or below KECH’s equity analyst’s assumption for each stock 

can affect the valuation of our selected automobile companies by approximately 

±25-35%.  

Table 1: BMW difference between the baseline and ACT/MARKET REVENUE (orange text 

indicates scenarios in which BMW’s valuation is lower than the consensus baseline) 

  Terminal growth rate 
  1.0% 1.5% 2.0% 2.5% 3.0% 

D
is

co
u

n
t 

ra
te

 

4.90% -13% -19% -25% -31% -37% 
5.40% -13% -18% -24% -30% -35% 
5.90% -13% -18% -23% -28% -34% 
6.40% -13% -17% -22% -27% -32% 
6.90% -12% -17% -22% -24% -31% 

Source: Kepler Cheuvreux 

Table 2: Daimler difference between the baseline and ACT/MARKET REVENUE (blue text 

indicates scenarios in which Daimler’s valuation exceeds the consensus baseline)   

  Terminal growth rate 
  1.0% 1.5% 2.0% 2.5% 3.0% 

D
is

co
u

n
t 

ra
te

 

4.90% 38% 30% 21% 13% 4% 
5.40% 35% 28% 20% 12% 4% 
5.90% 33% 26% 19% 11% 4% 
6.40% 31% 24% 18% 11% 4% 
6.90% 29% 23% 16% 10% 4% 

Source: Kepler Cheuvreux 

Table 3: VW difference between the baseline and ACT/MARKET REVENUE (orange text 

indicates scenarios in which VW’s valuation is below the consensus baseline) 

  Terminal growth rate 
  1.0% 1.5% 2.0% 2.5% 3.0% 

D
is

co
u

n
t 

ra
te

 

4.90% -1% -7% -13% -20% -26% 
5.40% -1% -7% -13% -19% -25% 
5.90% -2% -7% -13% -18% -24% 
6.40% -2% -7% -12% -17% -23% 
6.90% -3% -7% -12% -17% -22% 

Source: Kepler Cheuvreux 

Valuation model inputs reflect the beliefs of the analyst. Conducting sensitivity 

analyses, such as Tables 1-3, is a useful exercise to understand how resilient or 

volatile a company valuation estimate is to alterations in these inputs. Chart 31 

shows how the valuation of each stock can change relative to the baseline if one 

changes our equity analyst’s DR and TGR. Chart 31 shows that Daimler’s valuation is 

the most sensitive to changes in valuation assumptions. Daimler’s value in an 

ACT/MARKET REVENUE scenario can either exceed that of the consensus baseline 

by a further 17%, depending on the analysts’ input assumptions, or converge on this 

baseline by 17%. This swing would be in the region of 12% for BMW and VW. 

Conducting sensitivity 
analyses is a useful 
exercise to 
understand how 
resilient or volatile a 
company valuation 
estimate is to model 
inputs 
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Chart 31: Varying our analysts’ DR (5.9%) and/or TGR (2%) results in upward and downward 

valuation swings for all three companies in our climate change scenarios 

 

Source: Kepler Cheuvreux 

Why change the discount rate? 
One might want to amend either the DR or TGR of a company if it holds a different 

view from that of the equity analyst. The TGR typically reflects the expected growth 

rate for the industry in question, or sometimes it simply represents future economic 

growth. The discount rate reflects the rate at which future cash flows are discounted. 

It is used to internalise risk in the valuation calculation; the greater the perceived risk 

to future company cash flows, the higher the discount rate, and vice versa. 

Throughout this report, we have highlighted a number of different regulatory and 

technological factors which could impact the earnings and valuations of auto 

companies in the event of a low-carbon transition. If one’s view differs from that of 

our analyst, a different discount rate could be applied to the stock valuation to 

reflect whether that difference would give rise to upside (opportunity) or downside 

(risk) impacts on the company in question. The diagram below (Chart 32) illustrates 

how a discount rate could be changed to reflect an analyst’s views on regulatory and 

technological criteria. 
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Chart 32: A discount rate should reflect an analyst’s perception of risk-return from key 

criteria in the sector 

 

Source: Kepler Cheuvreux 

Risk/return factors: 
CO2, NOx, PM, SOx emissions regulations. 
Fuel economy standards. 
City driving bans. 
National bans on vehicle sales. 
Vehicle credits schemes. 
Battery technology breakthroughs 
Shared mobility services. 
Autonomous vehicle technologies. 
Public transport investments. 
Changing vehicle ownership trends. 

Discount rate applied to BMW, 
Daimler and VW: 2.00% 

Financial 
Opportunity Financial Risk 

Increase 
discount rate 

Decrease  
discount rate 
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Assessing companies’ adaptive capacity 
Adaptive capacity is the result of dynamic capabilities (partnering, integrating, 

building, etc.), which allow existing resources (e.g. assets, financial pockets, intellectual 

property, etc.) to be put to good use, by means of a strategy (Chart 16). These dynamic 

capabilities comprise, for example, the ability to perceive external market changes, 

engage in alliances, reconfigure internal resources for future use, etc.  

These need to be closely analysed when assessing whether an individual company is 

“future-proof”, especially in transitioning sectors. In this comprehensive scenario 

analysis across the global passenger vehicle segment, The CO-Firm assumes that all 

companies have the same dynamic capabilities at their disposal. Therefore, their 

adaptive capacity is differentiated by their current resources, i.e. physical, intellectual 

and financial assets, and their fit within future market requirements under the scenario. 

This assumption creates a data-driven, reproducible basis for comparing companies.    

Traditionally, adaptive capacity forms part of an analyst’s judgement in an implicit 

fashion, for example, when judging the credibility of strategic announcements or 

financial forecasts (“can the company really do it?”), and/or under the label 

“management quality”.  

By comparison, explicit consideration is given by the analyst to the company’s 

current resource base (EBITDA, current model mix, etc.), the implementation of 

strategies in the transformation process (R&D expenditures), and strategic targets 

(model strategy). 

An example of bottom-up adaptive capacity assessment  
In Table 4, we show a sample assessment of a company’s adaptive capacity to 

transition risks and opportunities. This is not exhaustive; for example the 

“partnering”, “integrating”, and “reconfiguring” adaptive capacity criteria are not 

addressed. Furthermore, The CO-Firm and Kepler Cheuvreux focus solely on the 

passenger vehicle segment. Thus, the potential to offset weaker growth or losses 

through other business units is not analysed.  

However, this assessment maps: 1) Kepler Cheuvreux’s bottom-up assessment 

framework and criteria; with 2) The CO-Firm’s conceptual framework for adaptive 

capacity of resources, strategies and dynamic capabilities.  

Our multi-criteria adaptive capacity assessment confirms that Daimler, BMW and 

VW are financially stronger and more flexible financially than their European peers. 

This has allowed them to adopt double-spending strategies, i.e. investing in both EV 

expansion plans and efficiency improvements for their ICE fleets. VW is following 

the most aggressive EV strategy. The assessment finds climate change expertise to 

be lacking at the board level across the companies, while explicit target setting for 

CO2 and pollutants is also sparse.7 

                                                                        
7 We note that the companies featured in Table 4 also derive revenue from products outside the passenger 
vehicles segment - according to Bloomberg, non-passenger vehicles accounted for 27.7% and 46.8% of VW and 
Daimler’s revenues in 2017, and non-automotive products for 28.5% of BMW’s revenues in the same year. 
Therefore, comments and comparisons on financial metrics such as capex and R&D spend should be taken as 
illustrative of a company’s future automotive spending behaviour, as these resources could be committed to 
non-passenger vehicle business segments. 

Adaptive capacity is 
the result of dynamic 
capabilities, which 
allow existing 
resources (e.g. assets, 
financial pockets, 
intellectual property, 
etc.) to be put to good 
use, by means of a 
strategy 
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Table 4: An illustrative (not exhaustive) multi-criteria adaptive capacity assessment of BMW, Daimler and VW versus their European peers (as determined by 

Bloomberg) 

Conceptual 
embedding 

Criteria Metric 
Data analysis Estimated impact on 

adaptive capacity 
Description 

 P&L     

Resources 
Capital allocation, 

investments 
Capex 

Source : Kepler Cheuvreux 

BMW: Positive 
Daimler: Neutral 

VW: Positive 
 

VW and BMW are implementing an aggressive capital 
expenditure strategy to gain market share, much like the 

MARKET REVENUE adaptive capacity pathway applied in this 
report. To date, Daimler’s capex-to-sales ratio is in line with 
other European peers. KECH’s analysts expect Daimler to 

increase this ratio to end-2019E, following more in the 
footsteps of VW and BMW. 

Resources, 
Strategy 

Revenues, earnings 
and cash flows 

Free cash 
flow 

 
Source : Kepler Cheuvreux 

BMW: Neutral 
Daimler: Neutral 

VW: Positive 

In spite of their double-spending strategies, KECH expects 
BMW, Daimler and VW to be cash flow positive by end-2018E, 
leaving these companies with some capital flexibility. However, 
we anticipate the biggest swing for VW, which is expected to be 

rewarded for its bold spending approach. 

 Intangible assets     

Resources 
(Building)  

Technological 
expertise and 

innovation 
R&D spend  

 
Source : Bloomberg 

BMW: Positive 
Daimler: Positive 

VW: Positive 

R&D spending by BMW, Daimler and VW exceeds that of their 
peers, both in absolute terms and relative to net sales. This 
confirms that these companies are following a strategy of 

“double-spending” in this transitionary period. Building capacity 
in conventional and alternative powertrains should prepare 

these companies for a range of potential market shifts. 

 
Disclosure of 

metrics and targets 
 

   

Resources Vehicle emissions 
CO2 

emissions 
of fleet 

Only BMW has a target in place for CO2 emissions 
reduction from its vehicle fleet (50% reduction from 

1995 levels) 

BMW: Positive 
Daimler: Neutral 

VW: Neutral 

To a degree, vehicle fleet emissions are governed by regional 
regulations, so company targets are somewhat pre-determined.  

Source: Kepler Cheuvreux 
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An illustrative (not exhaustive) multi-criteria adaptive capacity assessment of BMW, Daimler and VW versus their European peers (as determined by Bloomberg) - 

continued 

Conceptual 
embedding 

Criteria Metric 
Data analysis Estimated impact on 

adaptive capacity 
Description 

 Governance     

Resources 
(Expertise), 
Opportunity 
Recognition 
(Quality, Oversight) 

Expertise, 
quality and 
oversight 

Climate 
change 

expertise 
N/A 

BMW: Negative 
Daimler: Negative 

VW: Negative 

No discernible climate change expertise on the board of 
directors of any of the three companies. 

 Tangible assets     

Strategy Capacity 
Production 

of EV 
models 

 
Source : Kepler Cheuvreux 

BMW: Neutral 
Daimler: Positive 

VW: Positive 

BMW (25), Daimler (50) and VW (80) all look set to offer 
consumers a wide range of EV models (both BEVs and PHEVs) 

by 2025E. VW is seeking a BEV-led strategy, while Daimler and 
BMW have yet to disclose the technological breakdown of their 

EV product lines.  

 Strategy     

Strategy, resources 
Alignment with 

structural trends 
EV targets 

 BMW: No details on EV CAPEX spend; 25 EV 
models by 2025E; extend EV range to 700km; 400 
charging stations by 2020E. 

 Daimler: EUR10bn EV capex spend “in the years 
ahead”; battery and EV production in China from 
2020E.  

 VW: 80 EV products to 2025E; EUR20bn EV capex 
spend to 2030E; battery density and EV range 
targets to 2025E. 

BMW: Neutral 
Daimler: Neutral 

VW: Positive 

All companies are seeking to align with the transition to e-
mobility. Based on publicly made announcements, VW is driving 

the transition. 

Opportunity 
Recognition 

Risk management 
Scenario 
analysis 

 Scenario analysis is conducted at BMW, Daimler 
and VW. 

 BMW and Daimler conduct macroeconomic 
scenarios. 

 BMW and VW conduct different drivetrain 
scenarios to understand price, margin and material 
demand risk. 

BMW: Positive 
Daimler: Neutral 

VW: Positive 

BMW and VW have more detailed discussions of scenario 
analysis as a risk management tool in their 2017 annual report. 

BMW states that its risk and opportunities analysis only looks at 
the next two years. This could be typical across the sector. Two-

year analysis is unlikely to be long enough to pick up the 
majority of transition risks highlighted in this report.  

For reference, company market cap as of 25 May 2018: BMW (BMW GR) EUR58.9bn, Daimler (DAI GR) EUR73.0bn, VW (VOW GR) EUR86.7bn, FCA (FCAU US) EUR29.9bn, Peugeot (UG FP) EUR18.9bn, and Renault (RNO FP) EUR27.1bn.   

We note that the companies featured in Table 4 also derive revenue from products outside the passenger vehicles segment - according to Bloomberg, non-passenger vehicles accounted for 27.7% and 46.8% of VW and Daimler’s revenues in 2017, and non-

automotive products for 28.5% of BMW’s revenues in this year. Therefore, comments and comparisons on financial metrics such as capex and R&D spend should be taken as illustrative of a company’s future automotive spending behaviour, as these resources could 

be committed to non-passenger vehicle parts of the business. 

Source: Kepler Cheuvreux 
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Appendix: climateXcellence model 
This section builds on: 

 Validation by a broad range of financial and ESG analysts, academics, and 
practitioners over the last five years. 

 Model co-development and extensions with Allianz Global Investors, Allianz 
Climate Solutions, WWF Germany, and the Investment Leaders Group 
hosted by the University of Cambridge. 

Research is published in the following documents: 

 Feeling the heat, CISL, and CO-Firm (2016, link). 

 “Transition scenarios: the transition risk-o-meter. Reference scenarios for 
financial analysis” (2dii, The CO-Firm, June 2017, link). 

 “Adaptive capacity: changing colors. Adaptive capacity of companies in the 
context of the transition to a low carbon economy” (2dii, The CO-Firm, 
Allianz, Allianz Global Investors, August 2017, link). 

 “Investor primer to scenario analysis” published by Kepler Cheuvreux and 
The CO-Firm (link). 

 “Transition risks for electric utilities sector” (The CO-Firm and Kepler 
Cheuvreux, link). 

 Climate scenario compass: Transition risks for the steel sector (The CO-
Firm, Kepler Cheuvreux, forthcoming). 

 Climate scenario analysis: Cement’s financial performance under 2°C and 
2.7°C - A how-to guide for the sector, and three companies across six 
countries (The CO-Firm, forthcoming). 

 Climate scenario scenarios: Transition risks: How to move ahead. (The CO-
Firm, Kepler Cheuvreux, forthcoming). 

 “The way into an economy below 2 degrees (analysis paths - assessments - 
economic implications): Using the example of key economic sectors for 
Germany: automobile production and selected plastic goods.” 

This section illustrates the practical application of the investor primer to scenario 

analysis published by Kepler Cheuvreux and The CO-Firm (link), with a focus on the 

automotive industry, and provides a higher-level discussion of the concepts and 

analysis described below. 

https://www.cisl.cam.ac.uk/publications/publication-pdfs/carbon-report.pdf
http://et-risk.eu/the-transition-risk-o-meter/
http://et-risk.eu/investor-primer-to-transition-risk-analysis/
http://2degrees-investing.org/wp-content/uploads/2017/04/Transition-risk-toolbox-scenarios-data-and-models-2017.pdf
http://co-firm.com/wp-content/uploads/2018/01/Transition-risks-for-electric-utilities.pdf
http://2degrees-investing.org/wp-content/uploads/2017/04/Transition-risk-toolbox-scenarios-data-and-models-2017.pdf
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Overview of the climateXcellence model 

Chart 33: Overview of the method applied, how to derive the business impact of transition 

scenarios in the power sector 

 

Source: The CO-Firm.  

The automotive sector’s financial modelling with respect to climate scenario analysis 

can be divided into six central steps (Chart 16, subsequent numbering is consistent 

with the chart, for more general information on each of the following steps, please 

refer to the “Transition Risk Compass”, link).  

The automotive sector’s financial modelling only analyses impacts from new car 

sales. Other common revenue streams (e.g. after sales or insurance) are excluded 

from the analysis, as they are less relevant with respect to climate change and 

transition impacts. The modelling is carried out as follows: 

1. Derive the key risk drivers so as to translate a scenario into a narrative. 
First, develop a holistic transition narrative by extending scenario data with 
consistent transition drivers. For automotive, we took the following steps to 
achieve a consistent scenario: 

a. Translating information on the development of car stock over time from 
IEA ETP 2017 into company-relevant information production. The main 
driver in the automotive sector is the change in powertrains from 
conventional to PHEVs or BEVs.   

b. Production is determined through the delta of stock and the 
replacement of old cars, assuming an average lifespan of cars, which 
differs by technology types depending on each type’s maturity (for ICEs 
it is 15 years).  

http://2degrees-investing.org/wp-content/uploads/2017/04/Transition-risk-toolbox-scenarios-data-and-models-2017.pdf
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c. Due to the close correlation between production and sales, both are 
assumed be the same for simplicity’s sake. 

2. Translate the global scenario into regionalised information. The 
automotive sector can be considered a global market; nevertheless regional 
differences prevail due to difference with regards to demand and consumer 
preferences (security, design, brand loyalty) as well as preconditions in a 
regional market, such as grid reliability. Therefore, global developments are 
broken down on a regional level.  

a. Breaking down region-specific technology pathways (hybrid, BEVs etc.) 
based on IEA ETP data. 

b. Analysing, extrapolating, and breaking down data is based on the 
development of activity levels (measured in passenger kilometres) on a 
regional level, as well as efficiency improvements for the different 
technology types.  

c. Nine regions are considered relevant based on their different market 
structure: Latin America, Russia, the Middle East/Africa, Europe, ASEAN 
(Association of Southeast Asian Nations: Indonesia, Malaysia, 
Philippines, Taiwan, Thailand, and Vietnam), India, China, OECD-Pacific 
(Australia, New Zealand Japan and Korea), and North America (Canada, 
Mexico, and the US). 

d. A country/region’s degree of openness is determined by its export-
import ratio. The more open to trade the countries are within a region, 
the easier it is for companies to gain access to it.  

3. Build a technology database with financial information on individual 
technologies. Since climate transition impacts technologies differently (even 
within the same sector), building a financially meaningful technology 
database is central to the modelling. For automotive sector modelling, we 
build a separate technology model based on WardsAuto’s production 
database from 2016, with selected updates based on 2017 data due to 
dynamics in the industry. The database contains information such as type of 
powertrain (petrol, diesel, hybrid or full electric vehicle), car size, ownership 
structure, location, etc. We have complemented the available data 
(technology-specific) with the following information:  

a. Expansion of production lines over time. including the possibility of 
entering new markets.  

b. Development of car prices and profit margins that vary across regions, 
time, technology and size. As an example, margins for alternative 
powertrains are currently small and are set to converge to the levels of 
conventionals in the future, with the main drivers being the cost 
regression of battery prices and economies of scale. 

c. Capex over time by scenario and region. 

4. Conduct a techno-economic assessment of risk mitigation measures 
(“adaptive capacity”). Financial modelling of climate risk must consider 
companies’ ability to anticipate transition risks and develop mitigation 
strategies. With respect to the automotive sector, analysing risk mitigation 
has to take into account a variety of aspects such as: 

a. The scenario applied (e.g. ACT, LCT). 
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b. The current production portfolio of a company, e.g. technology type and 
location, as well as the expansion plans in alternative powertrains.   

c. A company’s financial strength.   

5. Forecast companies’ portfolio development with and without adaptive 
capacities under different scenarios. The development of companies’ 
portfolios is basically a function of demand growth (point 1), regional 
changes (point 2), the company’s current technologies and future plans 
(point 3) and its adaptive capacity (point 4). For the automotive sector, we 
modelled three individual technology development pathways: FROZEN, 
MARKET, and MARKET REVENUE (see the section “Building blocks: the 
market adaptation pathways” for a detailed description of adaptive scenarios).  

We model entry into new markets in which automotive companies are not 
operating as the main driver of a company’s overall performance in a certain 
technology, independent of regional performance. The expansion plans 
predicted by WardsAuto are considered trend indicators, as the predictions 
in absolute terms are below the levels needed in ACT. 

6. Determine financial impact on companies. The relative position of all 
technologies (and companies - point 5) is analysed across different scenarios 
(points 1 and 2). For the automotive sector, potential revenue and profit 
streams from new car sales are modelled over time, including an 
approximation of capex. 

Note: For an overview of how to develop scenario analysis and integrate this into 

company valuations and investment decision-making, please see the transition risk 

compass published by Kepler Cheuvreux and The CO-Firm (link). 

Limitations of the method applied 
Although the underlying method has been developed over years and reviewed by a 

range of stakeholders, it does have limitations, which need to be taken into account 

and tested for when incorporating results into financial modelling. 

 Scenarios are not associated with likelihoods. The underlying scenarios are 
operationalised IEA scenarios (see the investor primer for the scenario 
analysis report). While it is fair to say that the scenarios try to anticipate 
drivers such as falling battery prices, they do not estimate the likelihood of 
these drivers. The strength of a scenario is the plausibility and consistency of 
the parameters outlined over time. 

 The companies currently present in the automotive market will remain the 
important players. The transformation of the automotive sector will not be 
restricted to changes in powertrains only, even though this can be 
considered the most important transformation for climate change. Trends, 
such as autonomous cars, are not considered in the underlying analysis. New 
players, originally from other sectors such as tech giants are, therefore, not 
considered.  

 Companies’ asset development assumptions. The current strength and 
expansion plans that have been outlined so far by companies are a main 
determinant of future growth. Due to the current dynamics of the 
automotive sector, taking data from 2016 can lead to developments that 
look different compared to modelling based on up-to-date data, even though 
selected updates based on the year 2017 have been made. 

http://2degrees-investing.org/wp-content/uploads/2017/04/Transition-risk-toolbox-scenarios-data-and-models-2017.pdf
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 Scenario analysis and alignment assessments. It is important to understand 
that the ACT/MARKET REVENUE (2°C) scenario tests for the financial 
impact of the various scenarios that are compatible with such a trajectory. 
However it does not assume that the companies are “aligned” in terms of 
their current portfolios, as understood under the science-based target 
approach (and more specifically the sector decarbonisation approach) or SEI 
Metrics’ 2°C portfolio test (misalignment of activities is based on future 
production by technology, and the technology portfolio requirements 
illustrated in the IEA’s scenarios). 
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indirectly, related to the specific recommendation(s) or view(s) expressed by that equity research analyst in this research report.  

Each Equity/Credit Research Analyst certifies that he/she is acting independently and impartially from KEPLER CHEUVREUX shareholders, directors and is not affected 
by any current or potential conflict of interest that may arise from any of KEPLER CHEUVREUX’s activities.  

Analyst Compensation: The research analyst(s) primarily responsible for the preparation of the content of the research report attest that no part of the analyst’s(s’) 
compensation was, is or will be, directly or indirectly, related to the specific recommendations expressed by the research analyst(s) in the research report. The research 
analyst’s(s’) compensation is, however, determined by the overall economic performance of KEPLER CHEUVREUX.  

Registration of non-US Analysts: Unless otherwise noted, the non-US analysts listed on the front of this report are employees of KEPLER CHEUVREUX, which is a non- 
US affiliate and parent company of Kepler Capital Markets, Inc. a SEC registered and FINRA member broker-dealer. Equity/Credit Research Analysts employed by 
KEPLER CHEUVREUX, are not registered/qualified as research analysts under FINRA/NYSE rules, may not be associated persons of Kepler Capital Markets, Inc. and 
may not be subject to NASD Rule 2711 and NYSE Rule 472 restrictions on communications with covered companies, public appearances, and trading securities held by a 
research analyst account.  

Research ratings 
Rating ratio Kepler Cheuvreux Q1 2018     

Rating Breakdown A B 

Buy 46% 48% 

Hold 36% 38% 

Reduce 15% 10% 

Not Rated/Under Review/Accept Offer 3% 4% 

Total 100% 100% 
 

Source: KEPLER CHEUVREUX 
A: % of all research recommendations 
B: % of issuers to which material services of investment firms are supplied 

KEPLER CHEUVREUX makes available all views expressed since the latest change or up to the preceding 12 months.  

Please refer to the following link: https://research.keplercheuvreux.com/app/disclosure for a full list of investment recommendations issued over the last 12 months 
by the author(s) and contributor(s) of this report on any financial instruments. 

Equity research  

Rating system  
KEPLER CHEUVREUX’s equity research ratings and target prices are issued in absolute terms, not relative to any given benchmark. A rating on a stock is set after 
assessing the 12 month expected upside or downside of the stock derived from the analyst’s fair value (target price) and in the light of the risk profile of the company. 
Ratings are defined as follows:  

Buy: The minimum expected upside is 10% over next 12 months (the minimum required upside could be higher in light of the company’s risk profile).  

Hold: The expected upside is below 10% (the expected upside could be higher in light of the company’s risk profile).  

Reduce: There is an expected downside.  

Accept offer: In the context of a total or partial take-over bid, squeeze-out or similar share purchase proposals, the offer price is considered to be fairly valuing  
the shares.  

Reject offer: In the context of a total or partial take-over bid, squeeze-out or similar share purchase proposals, the offered price is considered to be undervaluing  
the shares.  

Under review: An event occurred with an expected significant impact on our target price and we cannot issue a recommendation before having processed that new 
information and/or without a new share price reference.  

Not rated: The stock is not covered.  

Restricted: A recommendation, target price and/or financial forecast is not disclosed further to compliance and/or other regulatory considerations.  

Due to share price volatility, ratings and target prices may occasionally and temporarily be inconsistent with the above definition.   
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Valuation methodology and risks  
Unless otherwise stated in this report, target prices and investment recommendations are determined based on fundamental research methodologies and rely on 
commonly used valuation methodologies such as discounted cash flow (DCF), a valuation multiple comparison with history and peers, dividend discount model (DDM).  

Valuation methodologies and models can be highly dependent on macroeconomic factors (such as the price of commodities, exchange rates and interest rates) as well as 
other external factors including taxation, regulation and geopolitical changes (such as tax policy changes, strikes or war). In addition, investors’ confidence and market 
sentiment can affect the valuation of companies. The valuation is also based on expectations that might change rapidly and without notice, depending on developments 
specific to individual industries. Whichever valuation method is used there is a significant risk that the target price will not be achieved within the expected timeframe.  

Unless otherwise stated, models used are proprietary. Additional information about the proprietary models used in this report is accessible on request.  

KEPLER CHEUVREUX’s equity research policy is to update research ratings when it deems appropriate in the light of new findings, markets developments and any 
relevant information that can impact the analyst’s view and opinion. 

Credit research  

Rating system (issuer or instrument level)  
Buy: The analyst has a positive conviction either in absolute or relative valuation terms and/or expects a tightening of the issuer’s debt securities spread over a  
six-month period.  

Hold: The analyst has a stable credit fundamental opinion on the issuer and/or performance of the debt securities over a six month period.  

Sell: The analyst expects of a widening of the credit spread for some or all debt securities of the issuer and/or a negative fundamental view over a six-month period. 

Not covered: KEPLER CHEUVREUX’s credit research team does not provide formal, continuous coverage of this issuer and has not assigned a recommendation to  
the issuer.  

Restricted: A recommendation, target price and/or financial forecast is not disclosed further to compliance and/or other regulatory considerations.  

Recommendations on interest-bearing securities mostly focus on the credit spread and on the rating views and methodologies of recognized agencies (S&P, Moody’s and 
Fitch). Ratings and recommendations may differ for a single issuer according the maturity profile, subordination or market valuation of interest bearing securities.  

Valuation methodology and risks  
Unless otherwise stated in this report, recommendations produced on companies covered by KEPLER CHEUVREUX credit research, rely on fundamental analysis 
combined with a market approach of the interest bearing securities valuations. The methodology employed to assign recommendations is based on the analyst 
fundamental evaluation of the groups' operating and financial profiles adjusted by credit specific elements. 

Valuation methodologies and models can be highly dependent on macroeconomic factors (such as the price of commodities, exchange rates and interest rates) as well as 
other external factors including taxation, regulation and geopolitical changes (such as tax policy changes, strikes or war) and also on methodologies’ changes of 
recognized agencies. In addition, investors’ confidence and market sentiment can affect the valuation of companies. The valuation is also based on expectations that 
might change rapidly and without notice, depending on developments specific to individual industries.  

Unless otherwise stated, models used are proprietary. If nothing is indicated to the contrary, all figures are unaudited. Additional information about the proprietary 
models used in this report is accessible on request.  

KEPLER CHEUVREUX’s credit research policy is to update research rating when it deems appropriate in the light of new findings, markets development and any 
relevant information that can impact the analyst’s view and opinion.  

KEPLER CHEUVREUX research and distribution 

Regulators  
Location Regulator Abbreviation 

KEPLER CHEUVREUX S.A - France  Autorité des Marchés Financiers AMF 

KEPLER CHEUVREUX, Sucursal en España Comisión Nacional del Mercado de Valores CNMV 

KEPLER CHEUVREUX, Frankfurt branch  Bundesanstalt für Finanzdienstleistungsaufsicht BaFin 

KEPLER CHEUVREUX, Milan branch Commissione Nazionale per le Società e la Borsa CONSOB 

KEPLER CHEUVREUX, Amsterdam branch Autoriteit Financiële Markten AFM 

Kepler Capital Markets SA, Zurich branch Swiss Financial Market Supervisory Authority FINMA 

Kepler Capital Markets, Inc. Financial Industry Regulatory Authority FINRA 

KEPLER CHEUVREUX, London branch Financial Conduct Authority FCA 

KEPLER CHEUVREUX, Vienna branch Austrian Financial Services Authority FMA 

KEPLER CHEUVREUX, Stockholm Branch Finansinspektionen FI 

KEPLER CHEUVREUX, Oslo Branch Finanstilsynet NFSA 

KEPLER CHEUVREUX, Bruxelles Branch Autorité des Services et Marchés Financiers FSMA 

KEPLER CHEUVREUX is authorised and regulated by both Autorité de Contrôle Prudentiel and Autorité des Marchés Financiers.  
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Legal and disclosure information 
Other disclosures  

This product is not for distribution to retail clients.  

MIFID 2 WARNING: We remind you that pursuant to MiFID 2, it is your responsibility, as a recipient of this research document, to determine whether or not your firm is 
impacted by the provisions of the Directive 2014/65/EU of the European Parliament and of the Council of 15 May 2014 on markets in financial instruments (“MiFID 2”) 
regarding the unbundling of research and execution (the “MiFID 2 Research Rules”). For any request on the provision of research documents, please send an email to 
crystal.team@keplercheuvreux.com.  

The information contained in this publication was obtained from various publicly available sources believed to be reliable, but has not been independently verified by 
KEPLER CHEUVREUX. KEPLER CHEUVREUX does not warrant the completeness or accuracy of such information and does not accept any liability with respect to the 
accuracy or completeness of such information, except to the extent required by applicable law.  

This publication is a brief summary and does not purport to contain all available information on the subjects covered. Further information may be available  
on request.  

This publication is for information purposes only and shall not be construed as an offer or solicitation for the subscription or purchase or sale of any securities, or as 
an invitation, inducement or intermediation for the sale, subscription or purchase of any securities, or for engaging in any other transaction.  

Any opinions, projections, forecasts or estimates in this report are those of the author only, who has acted with a high degree of expertise. They reflect only the current 
views of the author at the date of this report and are subject to change without notice. KEPLER CHEUVREUX has no obligation t o update, modify or amend this 
publication or to otherwise notify a reader or recipient of this publication in the event that any matter, opinion, projection, forecast or estimate contained herein, 
changes or subsequently becomes inaccurate, or if research on the subject company is withdrawn. The analysis, opinions, projections, forecasts and estimates expressed 
in this report were in no way affected or influenced by the issuer. The author of this publication benefits financially from the overall success of KEPLER CHEUVREUX.  

The investments referred to in this publication may not be suitable for all recipients. Recipients are urged to base their investment decisions upon their own appropriate 
investigations that they deem necessary. Any loss or other consequence arising from the use of the material contained in this publication shall be the sole and exclusive 
responsibility of the investor, and KEPLER CHEUVREUX accepts no liability for any such loss or consequence. In the event of any doubt about any investment, recipients 
should contact their own investment, legal and/or tax advisers to seek advice regarding the appropriateness of investing. Some of the investments mentioned in this 
publication may not be readily liquid investments. Consequently, it may be difficult to sell or realise such investments. The past is not necessarily a guide to future 
performance of an investment. The value of investments and the income derived from them may fall as well as rise and investors may not get back the amount invested. 
Some investments discussed in this publication may have a high level of volatility. High volatility investments may experience sudden and large falls in their value which 
may cause losses. International investing includes risks related to political and economic uncertainties of foreign countries, as well as currency risk.  

To the extent permitted by applicable law, no liability whatsoever is accepted for any direct or consequential loss, damages, costs or prejudices whatsoever arising from 
the use of this publication or its contents.  

Country and region disclosures  
United Kingdom: This document is for persons who are Eligible Counterparties or Professional Clients only and is exempt from the general restriction in section 21 of 
the Financial Services and Markets Act 2000 on the communication of invitations or inducements to engage in investment activity on the grounds that it is being 
distributed in the United Kingdom only to persons of a kind described in Articles 19(5) (Investment professionals) and 49(2) (High net worth companies, unincorporated 
associations, etc.) of the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005 (as amended). It is not intended to be distributed or passed on, 
directly or indirectly, to any other class of persons. Any investment to which this document relates is available only to such persons, and other classes of person should 
not rely on this document.  

United States: This communication is only intended for, and will only be distributed to, persons residing in any jurisdictions where such distribution or availability would 
not be contrary to local law or regulation. This communication must not be acted upon or relied on by persons in any jurisdiction other than in accordance with local law 
or regulation and where such person is an investment professional with the requisite sophistication to understand an investment in such securities of the type 
communicated and assume the risks associated therewith.  

This communication is confidential and is intended solely for the addressee. It is not to be forwarded to any other person or copied without the permission of the sender. 
This communication is provided for information only. It is not a personal recommendation or an offer to sell or a solicitation to buy the securities mentioned. Investors 
should obtain independent professional advice before making an investment.  

Notice to U.S. Investors: This material is not for distribution in the United States, except to “major US institutional investors” as defined in SEC Rule 15a-6  
("Rule 15a- 6"). KEPLER CHEUVREUX has entered into a 15a-6 Agreement with Kepler Capital Markets, Inc. ("KCM, Inc.”) which enables this report to be furnished to 
certain U.S. recipients in reliance on Rule 15a-6 through KCM, Inc.  

Each U.S. recipient of this report represents and agrees, by virtue of its acceptance thereof, that it is a "major U.S. institutional investor" (as such term is defined in Rule 
15a-6) and that it understands the risks involved in executing transactions in such securities. Any U.S. recipient of this report that wishes to discuss or receive additional 
information regarding any security or issuer mentioned herein, or engage in any transaction to purchase or sell or solicit or offer the purchase or sale of such securities, 
should contact a registered representative of KCM, Inc.  

KCM, Inc. is a broker-dealer registered with the Securities and Exchange Commission (“SEC”) under the U.S. Securities Exchange Act of 1934, as amended, Member of 
the Financial Industry Regulatory Authority (“FINRA”) and Member of the Securities Investor Protection Corporation (“SIPC”). Pursuant to SEC Rule 15a-6, you must 
contact a Registered Representative of KCM, Inc. if you are seeking to execute a transaction in the securities discussed in this report. You can reach KCM, Inc. at 
Tower 49, 12 East 49th Street, Floor 36, New York, NY 10017, Compliance Department (212) 710-7625; Operations Department (212) 710-7606; Trading Desk (212) 
710-7602. Further information is also available at www.keplercheuvreux.com. You may obtain information about SIPC, including the SIPC brochure, by contacting SIPC 
directly at 202-371-8300; website: http://www.sipc.org/. 

KCM, Inc. is a wholly owned subsidiary of KEPLER CHEUVREUX. KEPLER CHEUVREUX , registered on the Paris Register of Companies with the number 413 064 841 
(1997 B 10253), whose registered office is located at 112 avenue Kléber, 75016 Paris, is authorised and regulated by both the Autorité de Contrôle Prudentiel et de 
Résolution (ACPR) and the Autorité des Marchés Financiers (AMF).  

Nothing herein excludes or restricts any duty or liability to a customer that KCM, Inc. may have under applicable law. Investment products provided by or through KCM, 
Inc. are not insured by the Federal Deposit Insurance Corporation and are not deposits or other obligations of any insured depository institution, may lose value and are 
not guaranteed by the entity that published the research as disclosed on the front page and are not guaranteed by KCM, Inc.  

Investing in non-U.S. Securities may entail certain risks. The securities referred to in this report and non-U.S. issuers may not be registered under the U.S. Securities Act 
of 1933, as amended, and the issuer of such securities may not be subject to U.S. reporting and/or other requirements. Rule 144A securities may be offered or sold only 
to persons in the U.S. who are Qualified Institutional Buyers within the meaning of Rule 144A under the Securities Act. The information available about non-U.S. 
companies may be limited, and non-U.S. companies are generally not subject to the same uniform auditing and reporting standards as U.S. companies. Securities of some 
non-U.S. companies may not be as liquid as securities of comparable U.S. companies. Securities discussed herein may be rated below investment grade and should 
therefore only be considered for inclusion in accounts qualified for speculative investment.  

Analysts employed by KEPLER CHEUVREUX S.A., a non-U.S. broker-dealer, are not required to take the FINRA analyst exam. The information contained in this report is 
intended solely for certain "major U.S. institutional investors" and may not be used or relied upon by any other person for any purpose. Such information is provided for 
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informational purposes only and does not constitute a solicitation to buy or an offer to sell any securities under the Securities Act of 1933, as amended, or under any 
other U.S. federal or state securities laws, rules or regulations. The investment opportunities discussed in this report may be unsuitable for certain investors depending 
on their specific investment objectives, risk tolerance and financial position. 

In jurisdictions where KCM, Inc. is not registered or licensed to trade in securities, or other financial products, transactions may be executed only in accordance with 
applicable law and legislation, which may vary from jurisdiction to jurisdiction and which may require that a transaction be made in accordance with applicable 
exemptions from registration or licensing requirements.  

The information in this publication is based on sources believed to be reliable, but KCM, Inc. does not make any representation with respect to its completeness or 
accuracy. All opinions expressed herein reflect the author's judgment at the original time of publication, without regard to the date on which you may receive such 
information, and are subject to change without notice.  

KCM, Inc. and/or its affiliates may have issued other reports that are inconsistent with, and reach different conclusions from, the information presented in this report. 
These publications reflect the different assumptions, views and analytical methods of the analysts who prepared them. Past performance should not be taken as an 
indication or guarantee of future performance, and no representation or warranty, express or implied, is provided in relation to future performance.  

KCM, Inc. and any company affiliated with it may, with respect to any securities discussed herein: (a) take a long or short position and buy or sell such securities; (b) act as 
investment and/or commercial bankers for issuers of such securities; (c) act as market makers for such securities; (d) serve on the board of any issuer of such securities; 
and (e) act as paid consultant or advisor to any issuer. The information contained herein may include forward-looking statements within the meaning of U.S. federal 
securities laws that are subject to risks and uncertainties. Factors that could cause a company's actual results and financial condition to differ from expectations include, 
without limitation: political uncertainty, changes in general economic conditions that adversely affect the level of demand for the company's products or services, 
changes in foreign exchange markets, changes in international and domestic financial markets and in the competitive environment, and other factors relating to the 
foregoing. All forward-looking statements contained in this report are qualified in their entirety by this cautionary statement.  

France: This publication is issued and distributed in accordance with Articles L.544-1 and seq and R. 621-30-1 of the Code Monétaire et Financier and with Articles  
313-25 to 313-27 and 315-1 and seq of the General Regulation of the Autorité des Marchés Financiers (AMF).  

Germany: This report must not be distributed to persons who are retail clients in the meaning of Sec. 31a para. 3 of the German Securities Trading Act 
(Wertpapierhandelsgesetz – “WpHG”). This report may be amended, supplemented or updated in such manner and as frequently as the author deems.  

Italy: This document is issued by KEPLER CHEUVREUX Milan branch, authorised in France by the Autorité des Marchés Financiers (AMF) and the Autorité de Contrôle 
Prudentiel et de Résolution (ACPR) and registered in Italy by the Commissione Nazionale per le Società e la Borsa (CONSOB) and is distributed by KEPLER 
CHEUVREUX. This document is for Eligible Counterparties or Professional Clients only as defined by the CONSOB Regulation 16190/2007 (art. 26 and art . 58).Other 
classes of persons should not rely on this document. Reports on issuers of financial instruments listed by Article 180, paragraph 1, letter a) of the Italian Consolidated 
Act on Financial Services (Legislative Decree No. 58 of 24/2/1998, as amended from time to time) must comply with the requirements envisaged by articles 69 to 69-
novies of CONSOB Regulation 11971/1999. According to these provisions KEPLER CHEUVREUX warns on the significant interests of KEPLER CHEUVREUX indicated 
in Annex 1 hereof, confirms that there are not significant financial interests of KEPLER CHEUVREUX in relation to the securities object of this report as well as other 
circumstance or relationship with the issuer of the securities object of this report (including but not limited to conflict of interest, significant shareholdings held in or by 
the issuer and other significant interests held by KEPLER CHEUVREUX or other entities controlling or subject to control by KEPLER CHEUVREUX in relation to the 
issuer which may affect the impartiality of this document]. Equities discussed herein are covered on a continuous basis with regular reports at results release. Reports 
are released on the date shown on cover and distributed via print and email. KEPLER CHEUVREUX branch di Milano analysts is not affiliated with any professional 
groups or organisations. All estimates are by KEPLER CHEUVREUX unless otherwise stated.  

Spain: This document is only intended for persons who are Eligible Counterparties or Professional Clients within the meaning of Article 78bis and Article 78ter of the 
Spanish Securities Market Act. It is not intended to be distributed or passed on, directly or indirectly, to any other class of persons. This report has been issued by 
KEPLER CHEUVREUX Sucursal en España registered in Spain by the Comisión Nacional del Mercado de Valores (CNMV) in the foreign investments firms registry and it 
has been distributed in Spain by it or by KEPLER CHEUVREUX authorised and regulated by both the Autorité de Contrôle Prudentiel et de Résolution and the Autorité 
des Marchés Financiers. There is no obligation to either register or file any report or any supplemental documentation or information with the CNMV. In accordance 
with the Spanish Securities Market Law (Ley del Mercado de Valores), there is no need for the CNMV to verify, authorise or carry out a compliance review of this 
document or related documentation, and no information needs to be provided.  

Switzerland: This publication is intended to be distributed to professional investors in circumstances such that there is no public offer. This publication does not 
constitute a prospectus within the meaning of Articles 652a and 1156 of the Swiss Code of Obligations.  

Canada: The information provided in this publication is not intended to be distributed or circulated in any manner in Canada and therefore should not be construed as 
any kind of financial recommendation or advice provided within the meaning of Canadian securities laws.  

Other countries: Laws and regulations of other countries may also restrict the distribution of this report. Persons in possession of this document should inform 
themselves about possible legal restrictions and observe them accordingly.  

None of the material, nor its content may be altered in anyway, transmitted to, copied or distributed to any other party, in whole or in part, unless otherwise agreed 
with KEPLER CHEUVREUX in writing. 

Copyright © KEPLER CHEUVREUX. All rights reserved 
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