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The world is already 
decarbonising – but needs to 
accelerate. Market forces are 
now in the driving seat of the 
transition. We have as little as 

seven years before we use up the 
world’s remaining carbon budget.

USD 5.5 trillion investment 
will be required annually over 
the next decade to generate 
sustainable economic growth,  
and to align with the Paris 
Agreement and UN SDGs

p.8

At a glance

· Increasing physical manifestations of an already damaged climate draw stark attention 
to the scale, scope and urgency of a climate transition.

· At current pathways, temperatures are on track to rise as much as 3°C this century.
· To maintain temperature rises well below 2°C, we need to reduce carbon emissions 

50% by 2030 and to net-zero by 2050.
· This transition could have a positive impact on economic growth and could boost 

global GDP up to 5% by 2050.
· Annual investment needs to almost double to USD 5.5 trillion this decade and 

rise to USD 7.2 trillion in the 2030s to remain below a 2°C increase. Capital must be 
reallocated to both decarbonise and adapt to a carbon-damaged world.

· This may create significant investment opportunities across multiple sectors. It 
is vital to focus on carbon-reduction solution providers, but also transition candidates 
from hard-to-abate, but economically-vital, industries. Companies working to adapt to 
climate damage should also receive consideration.

· Market forces are overtaking the pace of policymakers and creating a positive 
feedback loop. This powerful combination of investors, consumers and technological 
innovation is reducing decarbonisation costs. This in turn forces policy to accelerate 
and gives greater transparency on climate change materiality.

· Four key revolutions underpin the climate transition: the Energy, Transport, 
Industrial, and Food and Land Use Revolutions. These sectors are critical for future 
economic growth, but remain carbon-intensive.

· Focusing on unadjusted carbon footprinting can be misleading and inconsistent 
with a net-zero economy. At Lombard Odier we embrace carbon-intensive companies 
that avoid or capture carbon in other parts of the supply chain.
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1. Foreword

Increasing physical manifestations of an already damaged climate 
draw stark attention to the scale, scope and urgency of a climate 
transition. This transition is already underway and is creating 
transition-related risks and opportunities across sectors that stand 
to accelerate abruptly.

The unprecedented scale of investment required for the climate 
transition may also enhance economic growth prospects. Achieving 
the goals of the Paris Agreement requires that we maintain the 
global temperature rise well below 2°C above pre-industrial levels 
(and pursue efforts to limit the temperature increase to 1.5°C), 
even as the population continues to rapidly grow and urbanise. 
Keeping pace with these requirements will require a shift in the 
allocation of existing resources and additional incremental 
investment. Close to USD 100 trillion cumulatively1 will be required 
over the next fifteen years across all sectors to keep pace with 
this economic and environmental transition. Additionally, the OECD 
estimates that combining economic reforms with ambitious climate 
policies could boost GDP an average 2-3% per year by 2050 
across the G20,2 or 4.7% accounting for the positive impacts of 
avoiding damage from climate change. This will require a doubling 
of investment in infrastructure to meet the demands of economic 
and population growth over the next decade, and also a shift in 
investment flows to more climate-compatible infrastructure, 
aligned with a 2°C world.

Adapting to a warmer climate, and mitigating the risk of 
catastrophic environmental damage will require a monumental, 
concerted effort from all sectors, including those where emissions 
are harder-to-abate, but which remain essential to generating 
economic growth.

Meeting the goals of the Paris Agreement will require significant 
additional investment to prepare legacy carbon-intensive sectors like 
transport, energy, agriculture and industry for survival in an 
increasingly carbon-constrained world. We believe indiscriminate 
exclusion of these sectors to reduce a portfolio’s carbon footprint 
fails to capture the scientific, social, economic and financial necessity 
of pursuing environmental improvements in these critical sectors and 
is therefore unlikely to achieve investors’ financial objectives in the 
long-term. Addressing the needs of a net-zero economy means 
fundamentally addressing these hard-to-abate sectors.

Without this, the transition to a net-zero economy cannot be 
achieved.

1 Lombard Odier estimates and forecasts based on data under the sustainable development scenario of the IEA World Energy Outlook (2019) and Oxford Economics Global Infrastructure Outlook (2017).
2 OECD Investing in Climate, Investing in Growth (2017). Accessed here https://read.oecd-ilibrary.org/economics/investing-in-climate-investing-in-growth_9789264273528-en#page10.
3 https://ec.europa.eu/commission/presscorner/detail/en/fs_19_6714.
4 International Accounting Standards Board: Accessed here https://cdn.ifrs.org/-/media/feature/news/2019/november/in-brief-climate-change-nick-anderson.pdf?la=en.
5 See for instance the Central Banks and Supervisors Network for Greening the Financial System (NGFS) which has grown from eight founding members to 54 members and 12 observers.
6  There can be no assurance that these results will be achieved or that there will be a return on capital.

Even so, the transition to a low-carbon and climate-resilient economy 
has already begun. The transition is driven by several powerful and 
self-reinforcing dynamics. While current global policies fall well short 
of delivering net-zero by 2050, many national policies are aligned, or 
at least at preliminary levels of discussion, to embrace this goal. 
Regions are also taking the lead, with the EU unveiling its Green 
Deal3 at the end of 2019, which commits it to becoming the world’s 
first climate-neutral continent by 2050. Even where a small handful 
of governments may lag behind, a wave of sub-national cities and 
businesses are aligning their targets with net-zero.

Meanwhile, market forces are overtaking policy as a key driver of 
transition as innovation and increasing economies of scale rapidly 
change economic realities. Economics are now in the driving seat 
of the transition, powered through a catalytic positive feedback 
loop of cost declines and technological innovation. Consumer 
preferences are changing, channelling spending power towards 
more sustainable brands, food choices and lifestyles, and raising 
reputational risks for those who do not toe the line.

Investors, who have trillions of dollars at stake in the climate 
transition, are also pushing companies to adopt strategies aligned 
with both a carbon-constrained and climate-damaged world. 
For instance, in 2019, the International Accounting Standards 
Board (IASB)4 joined a long list of over 60 official sector 
authorities, central banks and regulators to weigh in on climate-
related financial risks,5 stating that climate risks are material for 
many companies’ reported assets and liabilities, and therefore for 
future corporate profits, thus highlighting the necessity of 
quantifying and disclosing these risks.

In combination, these forces create a significant growth 
opportunity for companies across multiple sectors that embrace 
the transition, either by providing solutions to adapt to a climate-
damaged and carbon-constrained world, or by re-positioning 
themselves to generate competitive advantage. 

Those at the forefront of the climate transition are likely to grow 
their market share and outperform poorly positioned peers. Those 
that bury their heads and fail to adapt are likely to find themselves 
starved of customers, capital and talent, and face existential threat.6

Hubert Keller 
CEO Lombard Odier Investment Managers  
& Managing Partner Lombard Odier Group
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2. Executive summary

The world must transition to a net-zero economy by 2050 
(with a 50% reduction required by 2030)
To meet the highest ambition of the Paris Agreement (1.5°C), 
net emissions must eventually be reduced to zero. Such a point 
would need to be reached by the middle of this century for CO

2
 

emissions and by the 2060s for total GHG emissions.13 Reaching 
net-zero requires significant efforts to cut energy demand via deep 
efficiencies and increased uptake of well-publicised solutions such 
as renewable energy and electric mobility. But we must also focus 
on harder-to-abate industrial sectors which are vital to the delivery 
of global economic growth over the next decades. Land use will 
also play a vital role in the transition, given the necessity for land 
to provide an increasing carbon sink to mitigate those process-
related emissions which will be impossible to fully abate.

Adaptation to climate change is an integral part 
of the transition
Even in a best-case scenario, climate-damage, which is already 
evident today, will accelerate. Early investment in adaptation can 
offer a cost-benefit ratio of one-to-four, avoiding far worse 
damage later on.

National policies are beginning to embrace the goal 
to reach net-zero by 2050
77 countries have thus far announced plans to reduce their 
emissions to net-zero by 2050, or earlier.14 Even where 
governments lag behind (as in the US), subnational entities 
and alliances are emerging to drive the transition.15

Market forces are overtaking the pace set by policymakers
Regardless of lingering support in some jurisdictions for fossil 
fuels, the economics of low-carbon technologies such as wind 
and solar energy, energy storage, and electric vehicles are 
improving exponentially. Forecasts suggest that as at 2020, wind 
and solar power will be more cost-effective than 35-45% of the 
world’s coal industry.16

There is an urgent need for greater climate action…
Current levels and trends in global greenhouse gas (GHG) 
emissions are far in excess of the pathways envisioned by 
the Paris Agreement and could force temperatures to rise by 
more than 3°C this century.7 We are already seeing physical 
manifestations of climate change globally with a doubling in 
extreme weather events (flooding, hurricanes and wildfires) since 
1980. The Intergovernmental Panel on Climate Change (IPCC) has 
estimated the economic damage from even a 1.5°C change would 
amount to as much as USD 54 trillion (USD 69 trillion if 
temperatures reach 2°C).8 More extreme temperature ranges 
would increase this figure further still, with economic damage 
likely to exceed USD 1 trillion per year by 2050,9 adding an urgent 
financial and economic incentive to climate action.

…but it may have a positive impact on economic growth
There is an urgent need for decoupling between economic 
growth and carbon demand. But we believe this will enhance, 
rather than detract, from economic growth.

A recent OECD report10 shows that bringing together the growth 
and climate agendas, rather than treating climate as a separate 
issue, could add 1% to average economic output in G20 countries 
by 2021 and lift 2050 output by up to 2.8%. If the economic 
benefits of avoiding climate change impacts such as coastal 
flooding or storm damage are factored in, the net increase to 
2050 GDP would be nearly 5%.11

We need to see a significant growth in investment and shift 
in capital allocation
We estimate that to meet a 2°C scenario (2DS) infrastructure 
investment will need to increase to USD 5.5 trillion per year over 
the period to 2030, and to USD 7.2 trillion per year over the period 
from 2030 to 2040. This presents close to a USD 100 trillion 
infrastructure opportunity, as well as potential for 4.7% average 
annual GDP growth globally.12

7 See the Figure 3 in section 3.
8 IPCC (2018). Global Warming of 1.5°C. An IPCC Special Report on the impacts of global warming of 1.5°C above pre-industrial levels and related global GHG emission pathways, in the context of 

strengthening the global response to the threat of climate change, sustainable development, and efforts to eradicate poverty. Chapter 3: Impacts of 1.5°C of Global Warming on Natural and Human 
Systems. Accessed at https://www.ipcc.ch/sr15/chapter/spm/.

9 Lombard Odier analysis based on Watson and Le Quéré (2018); Aon Benfield (2019). https://tyndall.ac.uk/sites/default/files/implications_of_global_warming_of_1.5_and_2_degrees_-_final_
report_1_0.pdf and https://www.aon.com/global-weather-catastrophe-natural-disasters-costs-climate-change-2019-annual-report/index.html

10 OECD (2017). Accessed at https://read.oecd-ilibrary.org/economics/investing-in-climate-investing-in-growth_9789264273528-en#page1.
11 Idem.
12 OECD Investing in Climate, Investing in Growth (2017). Accessed here https://read.oecd-ilibrary.org/economics/investing-in-climate-investing-in-growth_9789264273528-en#page10.
13 Idem.
14 United Nations (2019). Accessed here: https://www.un.org/sg/en/content/sg/statement/2019-09-23/secretary-generals-remarks-closing-of-climate-action-summit-delivered.
15 US states, cities and businesses representing nearly 70% of US GDP have joined America’s Pledge on Climate Change to align with the Paris Agreement.
16 Based on estimates by IRENA, forecasting that by 2020, auction prices of solar and wind power will fall below the marginal operating cost of 700 GW and 900 GW, respectively, of the world’s 

operational coal capacity, corresponding to 35%-45% of the coal industry’s current capacity. IRENA (2018). Renewable power generation costs in 2018. Accessed at https://www.irena.org/-/media/ 
Files/IRENA/Agency/Publication/2019/May/IRENA_Renewable-Power-Generations-Costs-in-2018.pdf.
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Consumers are beginning to demand more 
sustainable products
With growing consumer awareness of climate damage, addressing 
sustainability challenges can provide a company with an additional 
unique selling proposition (USP), and help to mitigate reputational 
risks. Scandals in the fast fashion industry over its environmental 
footprint, human trafficking and labour conditions provide a ready 
example of the brand damage that lack of attention to these risks 
may pose.

At the same time as investors are realising the materiality 
of climate change, policy is enabling better transparency  
on company fitness during the net-zero transition
The Bank of England has warned that as much as USD 20 trillion 
in assets may be at risk of becoming “stranded” as a result of 
climate change.17 Regulators are embarking on a strategy to 
enforce more transparency on the materiality of climate change 
to future company performance. As at December 2019, over 930 
organisations, representing a combined market capitalisation of 
USD 11 trillion have joined the Financial Stability Board’s Task 
Force on Climate-Related Financial Disclosures (TCFD)18 and 
sustainable debt issuance surpassed USD 1 trillion in 2019.19

Positive feedback loop
The powerful combination of policy, investor pressure, consumer 
pressure and market forces provides a positive feedback loop, 
which in turn provides a more potent incentive to companies to 
commit to net-zero targets. This poses a substantial and systemic 
risk to many legacy companies in the oil, gas, utility and industrial 

sectors. It can also present opportunities for investors to identify 
new entrants and incumbent businesses which are quickest to 
adapt their business models to mitigate risks and embrace 
solutions.20

Decarbonisation affects all industries: Emissions are deeply 
entangled with every sector of the economy for the simple reason 
that we have built our entire industrial and economic model on the 
convenience and energy density of fossil fuels. The climate 
transition requires that economic activity rapidly shifts away from 
this key input, a challenge akin to unpicking a massive knot over 
several decades.

Society’s reliance on fossil fuels is responsible for the 
majority of global GHG emissions. Coal, oil and gas have fuelled 
most economic development for decades; they have influenced 
everything from the design of our homes, transport and cities to 
the way we produce food and manufacture goods. Similarly, 
today’s urban planning and transport choices are marked by our 
reliance on petrol or diesel cars. The same observation applies to 
GHG-intensive inputs in agriculture and industry. 

Four revolutions are at the heart of the necessary 
climate transition

1. The energy revolution requires reform of the full supply 
chain: To achieve net-zero emissions, changes are required 
across demand, supply and the distribution of energy. Energy 
efficiency is absolutely key to ensuring a net-zero target can 
reduce primary energy demand by nearly a third compared to 
reference scenarios. On the supply side, improvements in the 
economics of renewable energy are fundamental to a shift in 
the energy mix. Meanwhile, investment in distribution 
infrastructure is a necessary prerequisite to the electrification 
of transport and home heating. 

2. The transport revolution will require more than just 
electrification: While electric vehicles are quickly becoming 
the poster-child of the climate transition, electrification is 
most suited to short-haul, personal vehicles. Abatement costs 
of long-haul transport, including shipping and air traffic, are 
substantially higher. Hydrogen, carbon capture, synfuels and 
biofuels are likely to be beneficiaries of the long-haul transport 
revolution. In addition, however, behavioural changes will prove 
essential to drive a modal shift in transportation. Railways, 
buses, and micro-mobility options can reduce the carbon 
footprint of a journey by over 90%.21

17 The Guardian (17 April 2019). Mark Carney tells global banks they cannot ignore climate change dangers. Accessed at https://www.theguardian.com/environment/2019/apr/17/
mark-carney-tells-global-banks-they-cannot-ignore-climate-change-dangers.

18 Task Force on Climate-Related Financial Disclosures (2019). TCFD Supporters. Accessed at https://www.fsb-tcfd.org/supporters-landing/.
19 Bloomberg New Energy Finance (2020). Accessed at: https://about.bnef.com/blog/sustainable-debt-joins-the-trillion-dollar-club/.
20 There can be no assurance that these results will be achieved or that there will be a return on capital.
21 See Figures 11 in section 7.

FIG. 1 NECESSARY TRANSITIONS TO ACHIEVE THE NET-ZERO 
ECONOMY (GIGATONNES (GT) CO2)
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3. An industrial sustainability revolution may be costly, 
but will generate competitive advantage: Industrial sectors 
such as steel, cement and chemicals are major contributors 
of emissions, but equally essential for future global economic 
growth. Emissions in these industries are hard to abate, owing 
to the long life of industrial assets, the need for high operating 
temperatures, and the role of inherent process emissions. 
Carbon capture can reduce net emissions, as can 
manufacturing techniques aimed at “dematerialisation” and 
efficiency, while the use of recycled materials in the circular 
economy can radically reduce energy requirements.

4. A revolution in food and land use can turn this sector into a 
net-negative carbon sink: As the Earth’s soil holds three times 
more carbon than the atmosphere, changes in land use are of 
vital importance to the world’s carbon budget.22 Reversing trends 
in deforestation and the destruction of natural ecosystems can 
increase the ecosystem’s function as a carbon sink. Better farm 
management can also boost yields while reducing resource 
footprints and the use of fertilisers. Demand-side changes, 
particularly targeting food waste and dietary changes, must 
accompany these supply-side interventions. Land must transition 
towards net-negative emissions over the next decade to mitigate 
unavoidable emissions from other sectors.

22 EthicalCorp. (2019). Turning Agriculture from Climate Culprit to Carbon Sink. Hilssdon, M. Accessed at: http://www.ethicalcorp.com/turning-agriculture-climate-culprit-carbon-sink. 
23 There can be no assurance that these objectives will be achieved or that there will be a return on capital.

The Lombard Odier Climate Transition Strategy targets 
low carbon and carbon-intensive sectors alike
It is clear that a transition to the net-zero economy cannot be 
achieved solely through investments in renewable energy, electric 
vehicles, or other “clean tech” solutions. Additional investments 
and process innovations in carbon-intensive but essential heavy 
industry are necessary.

It is very easy to construct portfolios with a low carbon footprint, by 
excluding the most carbon-intensive companies within each major 
sector. But this approach can provide a false sense of security and 
is inconsistent with the realities demanded by the climate transition.

The Lombard Odier Climate Transition Strategy purposefully 
includes many of the economically critical but carbon intensive 
industries of relevance to the climate crisis. We target the 
leaders within these industries who we view as best positioned 
to set themselves on pathways consistent with the scientific 
requirements of the Paris Agreement.

Our strategy targets both opportunities arising from  
a carbon-constrained and a climate-damaged world
In line with international frameworks, including the Paris 
Agreement and the emerging EU Taxonomy, the Lombard Odier 
Climate Transition Strategy regards activities that serve to adapt to a 
climate-damaged world as an intrinsic part of the climate transition. 
Improving resilience through strengthening infrastructure, monitoring 
risks through meteorological tools, and managing impact through 
re-insurance activities are all examples of activities that could 
provide a competitive advantage to companies at risk, as well as an 
investable opportunity among the providers of these solutions.23

FIG. 2 THE COMPLEX GLOBAL FLOW OF GHG EMISSIONS
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3. The Climate Transition

The science of climate change and the severe impacts of a warming 
world today are clear and present realities. At Lombard Odier we 
remain convinced that efforts to limit the global temperature 
increase to 1.5°C above pre-industrial levels, in line with the Paris 
Agreement, are essential not only from an environmental point of 
view, but from an economic and financial one as well.

The problem: Global GHGs continue to rise (up 1.3% in 2018 to 
55.3 Gt CO

2
e, 37.5 Gt CO

2
 from carbon alone).24 This sets the 

world on track for 3°C warming – a calamitous level that would 

far exceed any level considered safe. It risks the irreversible 
collapse of the environmental systems upon which the global 
economy depends.

To provide a reasonable chance of limiting global warming to 
1.5°C, as per the highest ambition of the Paris Agreement, GHGs 
would need to fall to 25 Gt CO

2
e by 2030, representing a more 

than 50% decrease from 2018 levels.25 Current policies, however, 
fall well short of this ambition.

Source: Lombard Odier analysis, adapted from IPCC Fifth Assessment Report (2014). 1 The IPCC uses scenarios called pathways to explore possible changes in future energy use, GHGs, and temperatures. 
The Representative Concentration Pathways (RCP) were published in the 5th Assessment Report in 2014 and are due to be revised in 2022 in the Sixth Assessment Report and updated to new pathways 
(SSPs – Shared Socioeconomic Pathways). The previous RCPs are commonly misused, with RCP 8.5 frequently reported as “business-as-usual.” For a deeper discussion of RCP8.5 see Carbon Brief, 2019 
Explainer: The high-emission 'RCP8.5' global warming scenario. Accessed here: https://www.carbonbrief.org/explainer-the-high-emissions-rcp8-5-global-warming-scenario. Current policies are much more 
aligned with lower temperature trajectories, albeit still misaligned with the requirements of the Paris Agreement.
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24 UN Environment Programme (2019). Emissions Gap Report 2019. Accessed at https://www.unenvironment.org/resources/emissions-gap-report-2019.
25 Idem.
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We have already exhausted a cumulative 2,400 Gt CO
2
 to date,26 

and the IPCC estimates that we have a remaining carbon budget 
of 333 Gt27 to achieve a 66% probability of achieving a 1.5°C 
scenario. The United Nations estimates that this requires an annual 
reduction of 7.6%28 in global CO

2
 emissions. If this is not achieved, 

our remaining carbon budget will be exhausted in 7-25 years.

The solution: Halting global warming necessarily means 
transitioning to an economy with net-zero emissions, albeit at the 
same time as ensuring ongoing global economic growth. To ensure 
a reasonable chance of limiting global warming to a level close to 
1.5°C, the IPCC has concluded that a net-zero economy must be 
achieved around the middle of this century.29 Even in regions such 
as the EU, where emissions are already falling, emissions would 
need to fall four times faster than current trends over the period 
to 2050. In other regions (such as China), where emissions have 
continued to rise, the challenge is greater still. Policy obstacles 
remain and combine with frustrations in the pace of innovation 
deployment and cost challenges for key enabling technologies.

Increased energy efficiency is one clear solution, especially 
when combined with a concerted effort to reduce energy demand 
and decarbonise energy-consuming sectors. Electrification and 
zero-carbon energy sources will also provide assistance but in 

the hard-to abate industries, which are vital for economic growth, 
other solutions will need to be sought. Many of these are not 
yet commercially available and require a significant increase 
in technology investment into green hydrogen, biochemistry, 
biomaterials and carbon capture. Reaching net-zero will require 
any remaining, unavoidable emissions be offset from either land 
use change, bio-energy with carbon capture and storage (BECCS), 
or artificial solutions such as carbon dioxide removal (CDR) and 
other negative emission technologies (NETs) – see Figure 4.

The damage: Even as we seek to promote more concerted action 
to mitigate climate change through the net-zero economy, we must 
be aware that even under a best-case scenario, climate damage will 
occur. The devastating effects of climate damage are already in 
evidence today: Australia has been ravaged by wildfires this year, 
Hurricane Harvey cost USD 125 billion in flood damage to the US in 
2017 and in 2019 Indonesia’s president announced plans to entirely 
relocate Jakarta due to rising sea levels. While some countries may 
be more exposed than others, the challenge is a global one. Over 
90% of the world’s cities, where much of the world’s wealth and 
economic activity is located, are located on coast lines.30

Recognising these inevitable realities, climate change requires 
both companies that can perform in a carbon-constrained world 
as well as those able to contend with the inevitable climate damage 
to come, to improve resilience and preparedness, and reduce 
vulnerabilities. International frameworks have placed adaptation 
activities (i.e. activities that can adapt to existing and future climate 
damage) on an equal footing with mitigation activities (i.e. activities 
that can continue to thrive in a carbon-constrained world). The 
United Nations Environmental Programme (UNEP) has estimated as 
much as USD 500 billion will be required globally for adaptation 
activities per year.31 However, to date, only 5% of climate change 
investment is currently spent on adaptation efforts.32

The cost: Meanwhile, ongoing urbanisation means around 60% 
of the urban environment that will host the world’s population by 
2050 is yet to be constructed.33 So not only is there a need to 
increase investment in infrastructure to keep pace with global 
economic and population growth but also for existing infrastructure 
to transition to lower carbon intensity and greater resilience to 

Source: Lombard Odier analysis, based on Emissions Gap Report (2019), IPCC (2019); includes 
estimated emissions for 2018 and 2019. For illustrative purposes only.
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26 IPCC (2019) 2019 Refinement to the 2006 IPCC Guidelines for National GHG Inventories estimates historical emissions up to the beginning of 2011 at 1,640 to 2,420 Gt CO
2
. Figure cited is based on 

the middle of this range and adjusted for estimated emissions over the years 2011-2019. Accessed here: https://www.ipcc.ch/report/2019-refinement-to-the-2006-ipcc- 
guidelines-for-national-greenhouse-gas-inventories/.

27 IPCC (2019) cites a remaining carbon budget of 420 Gt CO
2
 as at 1 January 2018. Figure cited has been adjusted for estimated emissions over the years 2018-2019.

28 UN Environment Programme (2019): Emissions Gap Report 2019. Accessed at https://www.unenvironment.org/resources/emissions-gap-report-2019.
29 Idem.
30 C40 (2019). Why Cities? Accessed at https://www.c40.org/why_cities.
31 United Nations (2016). UNEP report: Cost of adapting to climate change could hit USD 500 billion per year by 2050. Accessed at https://www.un.org/sustainabledevelopment/blog/2016/05/

unep-report-cost-of-adapting-to-climate-change-could-hit-500b-per-year-by-2050/.
32 Buchner, Barbara et al. (2019). Global Landscape of Climate Finance 2019. Climate Policy Initiative. Accessed at https://climatepolicyinitiative.org/publication/

global-landscape-of-climate-finance-2019/.
33 IRP (2013). Scaled-Up Investments in Sustainable Cities Crucial for Resource Efficiency and poverty Eradication. Accessed at https://www.resourcepanel.org/sites/default/files/documents/document/

media/city_level_decoupling_pressrelease_english.pdf.
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climate damage. Investments in climate resilience may increase 
upfront costs (estimates vary from 3%34 to 10%35 ), but serve to 
avoid much greater future damage – many reports estimate a 
cost: benefit analysis of 1:4.36

The IPCC estimates the combined effects from even a 1.5°C 
increase would be expected to result in economic damage with 
a Net Present Value (NPV) of USD 54 trillion.37 Such damage 
includes the results of physical risks from flooding and extreme 
weather events, as well as the cost of discontinued and displaced 
economic activities. Under a 2°C scenario, the IPCC expects a rise 
in sea levels of up to one meter this century, possibly putting at 
risk as many as 145 million people living at near-sea level. 
Economic costs in this scenario would increase to USD 69 trillion.38 
The effects of higher temperatures are progressively more difficult 
to model, placing our ecosystem in dangerous unknown territory. 
According to some research, however, estimated losses in a 3°C 
scenario could reach NPV of USD 550 trillion.39 This scale of 
estimated losses underscores the strong economic incentive for 
the world to avoid such scenarios at all costs.

The opportunity: The scale, scope and urgency of the climate 
transition presents clear investment opportunities for carbon 
reduction solution providers and significant opportunities for 
traditionally harder-to-abate sectors in terms of increased 
investment. In a landmark report on behalf of the G20, the OECD 
(and IEA, NEA and ITF) calculated that up to USD 6.9 trillion per 
annum to 2030 will be needed for the low-carbon and climate-
resilient transition. We have updated these estimates and find that 
USD 5.5 trillion40 of investment will be needed annually over the 
next decade; and USD 7.2 trillion per annum from 2031 onwards, 
to prepare these sectors for both economic growth and to meet 
the objectives of the Paris Agreement and Sustainable 
Development Goals (UN SDGs). Over the next decade, this will 
require a 45% incremental investment versus the 2014-2018 
average, and c.90% increase by 2031 as shown in Figure 6.

With sufficient investment to decarbonise these industries and 
improve supply side energy efficiency, even factoring in the cost 
of “stranded assets,”41 we see sustainable pathways presenting 
a 4.6% growth opportunity to the global economy by 2050.

34 Global Commission on Adaptation (2019). Adapt Now: A Global Call for Leadership on Climate Resilience. Accessed at https://cdn.gca.org/assets/2019-09/GlobalCommission_Report_FINAL.pdf.
35 OECD 2017, Investing in Climate, Investing in growth. Accessed at http://www.oecd.org/environment/investing-in-climate-investing-in-growth-9789264273528-en.htm.
36 Multihazard Mitigation Council (2005). NATURAL HAZARD MITIGATION SAVES: An Independent Study to Assess the Future Savings from Mitigation Activities. Accessed at (https://c.ymcdn.com/sites/

www.nibs.org/resource/resmgr/MMC/hms_vol2_ch1-7.pdf.
37 IPCC (2018). Global Warming of 1.5°C. An IPCC Special Report on the impacts of global warming of 1.5°C above pre-industrial levels and related global GHG emission pathways, in the context of 

strengthening the global response to the threat of climate change, sustainable development, and efforts to eradicate poverty. Chapter 3: Impacts of 1.5°C of Global Warming on Natural and Human 
Systems. Accessed at https://www.ipcc.ch/sr15/chapter/spm/.

38 Idem.
39 Lombard Odier analysis based on Watson and Le Quéré (2018); Aon Benfield (2019).
40 Lombard Odier estimates and forecasts based on data of the OECD report Investing in Climate, Investing in Growth (2017), the IEA World Energy Outlook (2019) and Oxford Economics Global 

Infrastructure Outlook (2017).
41 Mark Carney of the Bank of England has estimated “stranded assets” as a USD 20 trillion threat to the global economy. Accessed at: https://www.theguardian.com/environment/2019/oct/13/

firms-ignoring-climate-crisis-bankrupt-mark-carney-bank-england-governor.

FIG. 6 ANNUAL GLOBAL INVESTMENT NEEDS TO INCREASE 45% OVER THE NEXT DECADE
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4. Drivers of change: a powerful feedback loop

The Climate Transition is well underway. Policy ambition has 
been slow in the making, and even where governments have 
made strong commitments, details on implementation in the form 
of national action plans still lag behind. However, the transition 
is being driven by more than just policy. Technological advances, 
consumer demand and investor pressure are all now forcing 
change. Combined, these market forces provide a growth 
opportunity for those companies that are embracing the transition 
and are re-positioning themselves on a pathway to net-zero, 
while those that shun their responsibility may see themselves 
starved of capital, talent and consumer demand.

The last decade has provided three essential ingredients that will 
accelerate and fuel a climate transition: market forces, consumer 
awareness and investor pressure. These combine to provide a powerful 
positive feedback loop to support accelerated policy demands:

Policy is tightening: From the original 1992 Earth Summit 
in Rio de Janeiro, to the landmark 2015 Paris Agreement, 
policy makers have sought to come to grips with the science, 
political and economic implications of climate change. National 
commitments to turn identified risk-mitigating pathways into 
reality have generally lagged behind this ambition. However, a 
growing number of countries have embarked on unilateral or 
regional initiatives to reduce GHG emissions, committing their 
economies to net-zero emissions, over varying timelines. Critically, 
even in major nations yet to commit to net-zero ambitions, 
non-state actors, including cities and businesses, have stepped 
up powerfully to align with the Paris Agreement – such as 

America’s Pledge42 and “We Are Still In” coalition in the US, 
which represents nearly 70% of US GDP.43

Carbon pricing is a powerful tool to reduce emissions by 
increasing the price of carbon-based energy, thus decreasing 
demand for it. A recent report by the OECD44 finds that today’s 
carbon prices – while slowly rising – are still too low to have a 
significant impact on curbing climate change. The report shows 
that the carbon pricing gap – which compares actual carbon 
prices and real climate costs, estimated in the OECD economies 
at EUR 30/tonne CO

2 
– was 76.5% in 2018. Some countries are 

instigating new carbon pricing initiatives to try to reduce this gap 
and Europe’s Green Deal is proposing a carbon border adjustment 
tax to help bring the continent to carbon-neutrality by 2050. The 
OECD analysis found that countries with a low carbon pricing gap 
also tend to be less carbon intensive,45 highlighting the 
decarbonising power of effective carbon pricing.

For a full discussion of carbon pricing and an explanation of 
the carbon pricing gap, please see our full length whitepaper: 
Investing in the Climate Transition.46

Market forces are driving down costs: Regulation has played 
an important catalytic role in driving decarbonisation and creating 
a market for low-carbon solutions. But we believe market forces 
are now in the driving seat of the transition. We see four key 
systemic changes as required to drive the climate transition: the 
Energy, Transport, Industrial, and Food and Land Use Revolutions. 
A common thread running through these is that the adoption of 

42 https://www.americaspledgeonclimate.com/.
43 We Are Still In (2017). “We Are Still In” Declaration. Accessed at https://www.wearestillin.com/we-are-still-declaration.
44 OECD (2018) Effective Carbon Rates 2018: Pricing Carbon Emissions Through Taxes and Emissions Trading. Accessed at: https://www.oecd.org/tax/tax-policy/effective-carbon-rates-2018-brochure.pdf.
45 Footnote 44.
46 For a copy of the full length whitepaper, please contact Christopher Kaminker (c.kaminker@lombardodier.com) or your local sales representative.

Source: Lombard Odier. For illustrative purposes only. 1 World Bank Group, State and Trends of Carbon Pricing, June 2019. 2 UN PRI report, September 2019. 3 BloombergNEF 2019, Morning Consult National 
Tracking Poll #171203.
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more sustainable practices and modes of production makes sense 
not only from an environmental perspective, but also from an 
economic one. Technological innovation and economies of scale in 
low-carbon infrastructure solutions are snatching the reins away 
from government policies. Economics are now in the driving seat 
of the transition, with a powerful positive feedback loop of cost 
declines and increasingly compelling economics.

A clear example of the power of market forces can be seen in 
the automotive industry: Economies of scale have driven down 
battery costs, thus enabling car manufacturers to more profitably 
make the electric vehicles needed to comply with regulatory fleet 
average carbon targets. At the same time technological advances 
in battery cell chemistry have enabled less reliance on artisanal 
cobalt,49 longer range batteries and improvements in the 
environmental credentials of the overall battery lifecycle.50

Similarly, in the power sector, as renewable technologies mature 
and attract greater investment, costs of clean energy are driven 
down inexorably. IRENA forecasts that by 2020, auction prices of 
solar and wind power will fall below the marginal operating cost 
of the world’s operational coal capacity.51 BNEF forecasts that the 
world record for low-cost onshore wind and solar will be below USD 
10/MWh by 2030.52 It is therefore no surprise that in the course of 
2019, eight major coal companies filed for bankruptcy in the US.53

Consumer power: In an age of social media, advocacy campaigns 
and investigative media, company performance on sustainability is 
a matter of public record. As public awareness on climate change 
has entered the mainstream, with the emergence of large protest 
movements across the world, company reputation has become 
increasingly reliant on environmental credentials. A study by 
Nielsen found that brands with a demonstrated commitment to 
sustainability enjoyed sales growth 3% higher than those without 

47 A Call for Action: Network for Greening the Financial System, Accessed at https://www.banque-france.fr/sites/default/files/media/2019/04/17/ngfs_first_comprehensive_report_-_17042019_0.pdf.
48 For a copy of the full length whitepaper, please contact Christopher Kaminker (c.kaminker@lombardodier.com) or your local sales representative.
49 For a more detailed discussion on ethical sourcing of cobalt and the car industry’s focus on the full battery supply chain see https://www.unpri.org/social-issues/how-investors-can-promote-responsible- 

cobalt-sourcing-practices/2975.article; https://www.bmwgroup.com/en/company/bmw-group-news/artikel/conflict-resource-cobalt.html; https://www.benchmarkminerals.com/bmw-announces-it-
will-buy-cobalt-directly-from-australia-and-morocco/and https://asia.nikkei.com/Business/Markets/Commodities/Milestone-reached-in-the-recycle-of-cobalt-from-spent-EV-batteries.

50 There are multiple debates about the environmental footprint of electric vehicles through the entire value chain (including a focus on sourcing of minerals, the “greenness” of the power supplied 
to charge the vehicles, and the afterlife of the vehicles and components). Current emissions regulations for car focus solely on tailpipe emissions and omit the regulation of full lifecycle emissions. 
For further detail see: https://www.forbes.com/sites/jamesellsmoor/2019/05/20/are-electric-vehicles-really-better-for-the-environment/#da3560976d24; https://www.bmwblog.com/2019/08/01/
bmw-rare-earths/;

51 IRENA (2018). Renewable power generation costs in 2018. Accessed at https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2019/May/IRENA_Renewable-Power-Generations-Costs-
in-2018.pdf.

52 BNEF (December 2019): Peak Emissions Are Closer Than You Think and Here’s Why. Accessed at https://about.bnef.com/blog/peak-emissions-are-closer-than-you-think-and-heres-why/.
53 Johnson, Keith (Oct 30, 2019). Trump Can’t Save Coal Country. Foreign Policy. Accessed at https://foreignpolicy.com/2019/10/30/trump-save-coal-country-murray-bankruptcy-gas/.
54 Nielsen (2015). He Sustainability Imperative. Accessed at https://www.nielsen.com/eu/en/insights/report/2015/the-sustainability-imperative-2/.

Source: Volkswagen.
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For more detailed insights on the up-to-date regulatory landscape, 
including The Task Force on Climate-related Financial Disclosures 
(TCFD), The Network for Greening the Financial System (NGFS),47 
the Principles for Responsible Banking (PRB), the EU Commission’s 

action plan on sustainable finance, the EU Taxonomy and 
The Bank of England climate-related stress tests, please see 
Lombard Odier's full length whitepaper: Investing in the Climate 
Transition.48

one.54 The same study found two thirds of consumers are now 
willing to pay more for brands that deliver a positive impact. 
Where companies get sustainability wrong, the damage to 
reputation (and shareholder value) can be considerable.

For instance, in the fast fashion industry, changes in consumer 
attitudes to the industry’s environmental footprint and exposure 
to issues of poor working conditions and human trafficking are 
emerging as a material risk. Sustainable tourism, sustainable 
fashion and sustainable food have already become trending 
consumer industries, boosted by growing consumer awareness 
of climate change. There is an increasing demand on companies 
for triple bottom line solutions, or the three Ps (People, Planet 
and Profit). We believe this in turn presents many opportunities 
for companies that target sustainable products and services.

Investor pressure: Even where executives fail to see the urgency 
of the climate transition, investors are increasingly calling on the 
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companies they invest in to do better. To investors, climate change 
may represent both a systemic risk, requiring mitigating strategies, 
and an opportunity for lucrative investments in green technologies, 
requiring a re-alignment to these growth markets.

There has been a strong growth in sustainability-focused investing 
in the last few years. In 2018, total assets under professional 
management invested according to responsible investment strategies 
exceeded USD 30 trillion for the first time.55 By 2020, we see total 
assets invested according to responsible investment strategies 
exceeding USD 40 trillion.56 On the fixed income side, issuance of 
sustainable debt surpassed USD 1 trillion cumulatively in 2019.57

Investors are now realising that climate change is material to the 
performance of companies, as a result of the revaluation of assets, 
emerging liabilities, risks to revenues, and changing cost 
structures. Standard & Poor's found 717 ratings between 2015-
2017 where environment and climate risks were a material factor 
to the analysis and 106 of these led to a rating action, 56% to 
ratings downgrades (predominantly on issuers in the oil, gas and 
power industries).58 The Bank of England has warned that as 
much as USD 20 trillion of assets could be at risk of becoming 
“stranded” in the climate transition and is calling on all UK 
financial institutions to stress-test and quantify physical and 
transition risks associated with different climate scenarios by 
2021.59 As at December 2019, 930 organisations had joined 

the Financial Stability Board’s Task Force on Climate-Related 
Financial Disclosures (TCFD), requiring increased transparency 
on climate risks.60

However, we believe the majority of sustainable investing still 
needs to transition to a more forward-looking, judgemental 
approach in order to fully account for both the risks and 
opportunities on the table as companies transition towards 
net-zero. A large proportion of sustainability-related investment 
focuses solely on simplistic negative exclusions screening or 
over-reliance on basic ESG metrics which lack consistency, focus 
excessively on business practices (and not business models) and 
fail to sufficiently capture risks or forward looking opportunities. 
Of the USD 30 trillion invested sustainably in 2018, only USD 0.4 
– USD 1 trillion focused on sustainability as a core conviction.

The combined effect of increased investor awareness and 
policy makers forcing companies to disclose climate-change 
materiality is creating a powerful, positive feedback loop. 
The integration of climate risks into new accounting practices, 
credit risks, disclosure requirements (TCFD), stress tests, and the 
financial taxonomy is aiding this process. In combination with 
rising consumer pressure and technology as a further enabler, 
investors are becoming better able to make enhanced financial 
decisions related to climate change materiality, and help mobilise 
capital more intelligently for the net-zero economy.

Source: Lombard Odier (adapted from Global Sustainable Investment Review 2018); 1 Note that owing to overlap between the various approaches listed, the totals do not sum to the USD 31 trillion in total 
sustainable investments; 2 includes screening solely based on negative exclusions as well as best-in class screening; 3 Approaches featuring full ESG integration assumed to include corporate engagement. 
For illustrative purposes only.

Exclusions
APPROACHES TO
SUSTAINABILITY

INVESTING 

Corporate
engagement 

Focus on
transitioning
& solutions
companies 

Integrate an ESG 
framework into 

existing portfolios

Focus on
solutions

companies
or impact
strategies

SUSTAINABILITY
INTEGRATION 

SUSTAINABILITY AS
CORE CONVICTION  

Total market size: USD 31 trillion1

USD 0.4 – USD 1 trillion
Out of USD 31 trillion total

FIG. 9 THE LANDSCAPE FOR SUSTAINABLE INVESTING IS EVOLVING AND EXPANDING

55 Global Sustainable Investment Alliance (2019). Global Sustainable Investment Review 2018. Accessed at http://www.gsi-alliance.org/wp-content/uploads/2019/03/GSIR_Review2018.3.28.pdf.
56 Lombard Odier forecasts. There can be no assurance that these results will be achieved or that there will be a return on capital.
57 Lombard Odier forecasts. There can be no assurance that these results will be achieved or that there will be a return on capital.
58 S&P Global Ratings (2017) How Environment And Climate Risks and Opportunities Factor Into Global Corporate Ratings – An Update. Accessed at https://www.spratings.com/

documents/20184/1634005/How+Environmental+And+Climate+Risks+And+Opportunities+Factor+Into+Global+Corporate+Ratings+-+An+Update/5119c3fa-7901-4da2-bc90-9ad6e1836801.
59 The Guardian (17 April 2019). Mark Carney tells global banks they cannot ignore climate change dangers. Accessed at https://www.theguardian.com/environment/2019/apr/17/

mark-carney-tells-global-banks-they-cannot-ignore-climate-change-dangers.
60 Task Force on Climate-Related Financial Disclosures (2019). TCFD Supporters. Accessed at https://www.fsb-tcfd.org/supporters-landing/.
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Achieving a net-zero economy depends on concerted action 
across all industries. Traditionally the focus of decarbonisation 
has rested on the energy sector and efforts to transition from 
fossil fuel intensity to zero-carbon primary energy supply. 
However, it is important to understand the complexity of the 
world’s flow of GHG emissions (see Figure 2) and the importance 
of decarbonising energy-consuming sectors as well as primary 
energy supply.

A large proportion of end state carbon emissions are generated 
from carbon-intensive sectors such as transport, buildings, iron & 
steel, cement and chemicals. These industries are a mainstay of 
our economy and are essential as a driver of growth, providing the 
materials upon which our societies are built, and yet emissions in 
these industries are difficult to abate. The need for high operating 
temperatures, unavoidable process emissions that result from 
physical and chemical reactions and the sunk costs of legacy 
assets represent difficult obstacles that increase the cost of 
reducing emissions.

Cost-effective solutions are starting to become apparent for the 
decarbonisation of electricity and electric vehicle adoption will 
increasingly decarbonise short-distance transport. However, it is 
also important to address the “harder-to-abate” sectors, including 
heavy-industry, heavy-duty/long-distance transportation and 
building heating. Without a focus on decarbonising these sectors, 
it will be impossible to achieve net-zero by mid-century.

We believe it is vital to step up investment in innovative 
decarbonisation technologies such as hydrogen, biomass and 
carbon capture, because energy efficiency improvements and 
electrification are not enough by themselves to reach net-zero 
in all industries. Technological innovations have greatly reduced 
costs for zero-carbon power supply. But the power sector needs 
to keep pace in a sustainable manner with the incremental 
electricity demand enforced by the decarbonisation of 
transportation, buildings and heavy industry. Electrification must 
be deployed in combination with other technology innovations, 
such as hydrogen, biochemistry, biomaterials and carbon capture.

5. Decarbonisation: a challenge affecting multiple industries

61 ETC (2018) – Mission Possible: Reaching Net-Zero Carbon Emissions From Harder-to-Abate Sectors by Mid-Century. Accessed here: https://www.ineteconomics.org/uploads/general/ETC_
MissionPossible_FullReport.pdf.

62 OECD/IEA/NEA/ITF (2015), Aligning Policies for a Low-carbon Economy, OECD Publishing, Paris. http://dx.doi.org/10.1787/9789264233294-en.

Land use applications may prove a helpful source of mitigation for 
carbon if land can support negative emissions. But a report from 
the Energy Transition Commission (ETC)61 concludes that reaching 
net-zero CO

2
 emissions will require the energy and industrial 

system reach net-zero emissions in themselves – i.e. without 
permanently relying on the purchase of land use offsets. The report 
concludes that it is both technically and economically possible to 
decarbonise each harder-to-abate sector at an affordable cost to 
consumers and to the overall economy if key innovations are 
deployed, zero carbon energy supply is increased and policy 
obstacles are removed to ensure a “just transition” for all.

While we focus on four key revolutions in this report, it is 
important to highlight emissions are deeply entangled with every 
sector of the economy. We have built our entire industrial and 
economic model on the convenience and energy density of fossil 
fuels. The climate transition requires that economic activity rapidly 
shifts away from this key input, a challenge akin to unpicking a 
massive knot over several decades, as can be seen by the Sankey 
flow diagram in Figure 2. Unravelling this will require a deep 
understanding of the policy signals driving it and an unwavering 
commitment to change.62

Since policy frameworks and economic interests were historically 
geared towards fossil fuels and carbon-intensive activities. 
Inadvertently or not, this creates a misalignment between existing 
policy and climate objectives, hindering low- carbon investment 
and consumption choices. However, many countries and regions 
are now tackling this reality directly and beginning the process of 
unravelling this complex web. This unravelling, from the removal 
of fossil fuels subsidies by finance ministries to macroprudential 
interventions by central banks, is occurring gradually but – like  
a sneeze – can build slowly before the full explosion.

Investors must take the reins and act decisively to support 
greener, more inclusive and resilient growth. This can be via 
investment in pro-growth infrastructure, in a more diversified 
energy supply, in low-carbon innovation, in more sustainable 
land use, in more sustainable urban mobility, in increased 
manufacturing circularity and in adaption activities.
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6. The Energy Revolution

At a global level, the energy sector accounts for as much as 
68% of all manmade GHG emissions, including emissions in 
downstream sectors.63 As a result, climate change policies and 
efforts to limit global warming to well-below 2°C are critically 
dependent on the decarbonisation of our energy system. Given 
the scale of the energy sector and the extent of change required, 
it is no exaggeration to speak of the need for an energy revolution. 
Such a revolution affects every aspect of the energy supply chain, 
from energy efficiency on the demand side, to renewable energy 
on the supply side, and investment in infrastructure, charging 
capability, and hydrogen on the distribution side. While the task 
ahead is clear, the challenge – and investment required – is vast.

The root of the problem lies in the ongoing strength of energy 
demand, which has outpaced increases in the generation of 
renewable energy. In 2018 energy demand increased by 2.3%,64 
twice the average rate of growth since 2010. While the world 
economy’s relatively strong performance drove much of this 
increase, heatwaves and cold spells also boosted demand for 

63 Center for Climate and Energy Solutions (2019). Global Manmade GHG Emissions by Sector, 2013. Accessed at https://www.c2es.org/content/international-emissions/.
64 International Energy Agency (2019). Global energy demand rose by 2.3% in 2018, its fastest pace in the last decade. Accessed at https://www.iea.org/news/

global-energy-demand-rose-by-23-in-2018-its-fastest-pace-in-the-last-decade.
65 International Energy Agency (2019). World Energy Outlook 2019). Available at https://www.iea.org/reports/world-energy-outlook-2019.
66 Idem.
67 Idem.
68 International Energy Agency (2019). World Energy Outlook 2019). Available at https://www.iea.org/reports/world-energy-outlook-2019.
69 Idem.
70 International Energy Agency (2019). Global energy demand rose by 2.3% in 2018, its fastest pace in the last decade. Accessed at https://www.iea.org/news/

global-energy-demand-rose-by-23-in-2018-its-fastest-pace-in-the-last-decade.
71 International Energy Agency (2019). Renewables. Accessed at https://www.iea.org/fuels-and-technologies/renewables.
72 BNEF (December 2019): Peak Emissions Are Closer Than You Think and Here’s Why. Accessed at https://about.bnef.com/blog/peak-emissions-are-closer-than-you-think-and-heres-why/
73 Lombard Odier forecasts, adapted from OECD (2017) Investing in climate, investing in growth. Accessed here http://www.oecd.org/environment/investing-in-climate-investing-in-growth-

9789264273528-en.htm.

heating and cooling. In this manner, climate change results in a 
vicious cycle, exacerbating volatility in weather patterns, which in 
turn contributes to higher emissions from energy use that further 
accelerates global warming.

The IEA estimates that based on stated policies as at 2019, 
energy demand will continue to increase to 2040.65 At this rate, 
total primary energy demand will grow 24% from 2018.66 
By comparison, a sustainable development scenario would require 
a decrease of 7% over the same period, paired with a radical 
change in the composition of energy supply (see Figure 10).

Reducing energy demand requires investment in energy efficiency, 
across all industries. With buildings accounting for around 30% of 
global energy demand,67 green construction practices are a 
primary priority. In transport, which accounts for 17% of energy 
demand,68 energy efficiency may be improved by encouraging a 
shift to more efficient modes of transport, such as rail (see chapter 
7). In industry, which is responsible for a further 30% of energy 
demand,69 lean manufacturing (see chapter 8) and increased 
reliance on circularity are necessary interventions.

On the supply side an acceleration in renewable energy investment 
is required. In 2018, 70% of the increase in energy demand was 
met by fossil fuels.70 While electricity generation from renewables 
now accounts for 26% of global power output and is growing at 
double-digits71 (BNEF’s NEO model forecasts wind and solar 
reaching 39% penetration by 2040 and 48% by 205072), such 
increases are growing from a low base and lag behind the 
increase in energy demand. To ensure alignment with the Paris 
Agreement, fossil fuels must be phased out at an accelerating 
pace. According to IRENA, investment in renewable energy must 
be scaled up at a rate six times faster than has been the case up 
until 201873 to ensure compliance with the Paris Agreement.

Source: International Energy Agency (2019), World Energy Outlook 2019.
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7. The Transport Revolution

Transportation is a carbon-intensive sector and accounts for 
around 17% of global GHG emissions.74 Road vehicles emit nearly 
three-quarters of all transport-related CO

2
 emissions and have 

therefore been at the forefront of policymakers’, consumers’ and 
investors’ minds when considering the climate transition.

Regulation is having a disruptive impact on traditional 
transportation modes and demand. Short-haul transport emissions 
are already heavily regulated at international, national and local 
levels, with fleet average CO

2
 targets, zero emissions zones, 

congestion charging, diesel bans and parking restrictions already 
in full force in many regions. Shifting consumer preferences are an 
additional driver of change, such as in the case of environmental 
consciousness about the effects of long-distance travel (e.g. 
“flight shaming”). 

Electrification is a key enabler to decarbonise short-haul transport. 
Technological advances in electric vehicle batteries and economies 
of scale on cost mean emissions from short-haul road transport 
have become much easier-to-abate. We see a tipping point in the 
mid-2020’s when battery electric vehicles (BEVs) are as profitable 
to produce as internal combustion engine vehicles (ICEs), and when 
battery chemistry improvements reduce consumer-range-anxiety.

However, it is worth bearing in mind that in order to assess 
the investment opportunity for electric vehicles, it will become 
increasingly important to focus on full lifecycle emissions, thus 
also capturing the energy-intensity of the raw material extraction, 
battery and vehicle manufacture and the power source used to 
charge the electric vehicles (from well-to-wheel), as well as the 
after-life of the components.75

The most ambitious third party forecasters estimate sales 
of combustion vehicles will continue in the tens of millions through 
to 2040 and beyond.76 Even if ICE sales were to fall to zero over 
the next two decades, given the substantial lifetime of most 
vehicles, the vehicle fleet of combustion engine (and therefore 
carbon-emitting) vehicles would remain high. A faster uptake of 
electric vehicles than currently forecast will be essential to meet 
the demands of the net-zero economy, which presents 
opportunities for the companies best prepared.

The next key area of focus, however, will be heavy and long-
distance transport, such as trucking, aviation and shipping, which 
are harder-to-abate and where electrification alone will not provide 
the solution. Modal shifts in transportation will also be key to 
manage demand and reduce travel frequency and distance. 
Encouraging a shift to more efficient transportation modes such as 
rail, micro-mobility (electric scooters, mopeds, rickshaws, 
micro-cars etc.) and micro-transit vehicles will be essential.

Globally, 60% of all journeys are shorter than 5 miles in length 
and yet currently 70% of those journeys are taken by car in 
developed markets.77

Many cities have already seen a rapid expansion in availability 
of alternative transport modes, with the advent of ridehail, 
car-sharing, and micromobility, as well as increased investment 
in public transport infrastructure. As shared mobility options 
continue to proliferate and with autonomous vehicle technologies 
advancing, we expect many sectors adjacent to the transport 
sector to benefit from space taken away from the car and diverted 
to green infrastructure, buildings and public spaces.

74 See Figure 1.
75 For a more detailed discussion on electric vehicle environmental credentials, see: https://www.forbes.com/sites/jamesellsmoor/2019/05/20/

are-electric-vehicles-really-better-for-the-environment/#da3560976d24.
76 Bloomberg New Energy Finance (2019).
77 Based on data from the 2017 US National Household Transport Survey and national statistics.

FIG. 11 ENERGY INTENSITY BY TRANSPORT MODE
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8. The Industrial Revolution

Industry is the third largest consumer of energy after buildings 
and transport, and a major source of emissions, with industrial 
production as a whole accounting for 30% of worldwide 
emissions.78 However, whereas buildings and transport might be 
considered sectors with a relatively low cost of abatement (with 
the exception of long-haul transport and building heating), 
industrial sectors have generally been considered harder to abate. 
While some industries have low footprints, industries focused on 
the production of steel, cement, chemicals and other key materials 
account for a large share of emissions that are comparatively 
difficult, and costly, to avoid.

Based on current trends, emissions from the industrial sector 
would account for 45% of allowable emissions in a Paris-aligned 
scenario over the period to 2060, with emissions from the sector 
eventually exceeding our total annual carbon budget.79

Industrial emissions are split between energy-related emissions, 
and process-emissions, resulting from the chemical or physical 
reactions inherent to the production process. Energy-related 
emissions, both to provide electricity and to support the high 
operating temperatures that many plants require, may be reduced 
by switching to alternative fuels, although plant modifications can 
be expensive. Process emissions, meanwhile, account for around 
28% of industrial emissions, but for up to 65% in some difficult-
to-abate industries, such as cement.80

While there are a number of mitigation strategies available to reduce 
industrial emissions and improve production efficiencies, it is 
important to understand that even on a net-zero pathway, there will 
still be unabateable emissions from industry. Electrification, hydrogen 
and bioenergy usage will need to accelerate to abate as many of the 
energy-related emissions as possible, but residual process emissions 
will remain, particularly in the chemicals, steel and cement sectors.

The steel industry, accounting for 4-7%81 of global emissions, 
offers a case in point. Transition pathways suggest the industry 

must reduce its emissions by as much as 70%.82 One strategy to 
achieve this is moving from blast oxygen furnaces (BOFs) to 
electric arc furnaces (EAF) that increase efficiency by around 
64%83 and rely on scrap metal, leveraging steel’s notable 
recyclability and growing secondary supply. Driven by demands 
for less-intensive forms of steel by downstream markets seeking 
to reduce supply chain emissions, producers of EAF steel are 
expected to see a growing competitive advantage as they are likely 
to be less impacted by increased carbon constraints and therefore 
gain market share within overall steel production, at the expense 
of producers reliant on steel produced at BOFs.

Greater circularity in production and consumption is vital. Today, our 
economy remains incredibly wild and wasteful. We extract nearly 97 
billion tonnes84 of material from the planet every year, equivalent to 
over half the weight of Mount Everest. More than half of this material 
ends its life in emissions, air pollution and untraceable waste.85  
Of the remaining amount, half again goes to the accumulation of 
ever greater stocks of material goods – much of which sit idle, and 
unused.86 The circular economy highlights the importance of repair, 
re-use, re-manufacturing and recycling.

Source: International Energy Agency, as cited by Morgan Stanley Research (2017), Transitioning 
to energy efficient steel.
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78 See Figure 2.
79 International Energy Agency (2019). Transforming Industry through CCUS. Accessed at https://www.iea.org/reports/transforming-industry-through-ccus.
80 Idem.
81 European Commission. Energy Efficiency and CO

2
 Reduction in the Iron and Steel Industry. Accessed at https://setis.ec.europa.eu/system/files/Technology_Information_Sheet_Energy_Efficiency_

and_CO
2
_Reduction_in_the_Iron_and_Steel_Industry.pdf.

82 Shared Effort scenario from the ClimateWorks/CTI 2050 Roadmap Tool. The creation of scenarios using the ClimateWorks/CTI 2050 Roadmap Tool, that has been developed by Climact sa/nv and the 
European Climate Foundation, does not imply endorsement of those scenarios by either Climact nor the ECF, nor endorsement of any conclusions based on those scenarios. Full abatement of 
emissions in this sector and other hard-to-abate sectors, including in agriculture and manufacturing, is unlikely to be feasible, and would instead be offset by either land use change, bio-energy with 
carbon capture and storage (BECCS), or artificial solutions such as carbon dioxide removal (CDR) and other negative emission technologies (NETs).

83 Morgan Stanley (2017). Transitioning to energy efficient steel.
84 Estimate of 97 gigatonnes is a 2019 estimate by Lombard Odier, projected from data up until 2017 from IRP. Global Resources Outlook 2019: Natural Resources for the Future We Want. A Report of 

the International Resource Panel. United Nations Environment Programme. Nairobi, Kenya (2019) Oberle, B; Bringezu, S; Hatfield-Dodds, S; Hellweg, S; Schandl, H and Clement, J. Accessed at: 
https://www.resourcepanel.org/reports/global-resources-outlook.

85 Circle Economy (2019). The Circularity Gap Report: Closing the Circularity Gap in a 9% World. De Wit, M; Verstraeten-Jochemsen, J; Hoogzaad, J and Kubbinga, B. Accessed at: https://docs.wixstatic.
com/ugd/ad6e59_ba1e4d16c64f44fa94fbd8708eae8e34.pdf.

86 Idem.
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9. The Food and Land Use Revolution

Land applications, including agriculture and forestry, account 
for around 20% of GHG emissions (see Figure 2). Albeit only 
accounting for 11% of CO

2
 emissions, these industries account for 

44% of methane, and 81% of nitrous oxide emissions, radically 
increasing total contributions to GHG emissions.87 Feeding a 
growing population is placing ever-increasing demand on the food 
industry but vast resources are wasted in both the production and 
consumption of food.

However, different forms of land use also act as a major 
carbon depository. Forests, grasslands and savannas, in particular, 
act as a major carbon sink. Deforestation and the conversion of 
ever greater areas of land to agricultural use annually contributes 
some 5Gt CO

2
 in emissions. Reversing this trend is essential 

to mitigating climate change. Active afforestation, reforestation, 
forest management, and agroforestry may eventually ensure a 
net negative contribution from such land use changes to global 
GHG emissions. Such net-negative contributions are essential to 
offset unavoidable emissions from hard-to-abate industries and 
secure the transition to a net-zero economy.

According to the Food and Land Use Coalition, 10 key 
transformations to food and land use could result in cost savings 
of USD 5.7 trillion per year and new opportunities worth USD 4.5 

trillion per year by 2030.88 These interventions include actions 
to restore essential ecosystems and increase the regenerative 
capacity of agricultural activities, but also include interventions 
aimed at improving efficiency, yields, reducing food waste, and 
changing diets.

Globally, for instance, food waste amounts to over 1.3 billion 
tonnes of food per year and has been estimated to account for 
4.4 GtCo

2
e in GHG emissions. On this basis, the contribution of 

food waste to climate change is similar to that of cars.89 Much of 
this food waste occurs past the farm gate during processing, retail 
and end consumption, requiring behavioural changes as well as 
industrial solutions. Meat consumption, in particular, accounts for 
a disproportionate share of a typical diet’s carbon footprint (see 
Figure 13), even after accounting for the relatively higher portion 
of waste associated with fruits, vegetables, roots and cereals,90 
making a transition to a more vegetables-based diet an important 
sustainability objective.

The combined effect of these transformations is not only to 
generate new opportunities for growth, but to ensure a 
fundamental redistribution in the use of land, favouring the 
restoration of natural forests.

87 IPCC (2019) Special Report On Climate Change and Land Accessed at https://www.ipcc.ch/srccl/chapter/summary-for-policymakers/.
88 CarbonBrief (2018). The impacts of climate change at 1.5C, 2c and beyond. Accessed at https://interactive.carbonbrief.org/impacts-climate-change-one-point-five-degrees-two-degrees/?utm_ 

source=web&utm_campaign=Redirect.
89 FAO (2011). Global Food Losses and Food Waste. Accessed at http://www.fao.org/3/a-i2697e.pdf; Food and Agricultural Organization (2011). Food wastage footprint & climate change. Accessed at 

http://www.fao.org/3/a-bb144e.pdf.
90 For further details on food waste broken down by value chain, please see our full whitepaper: Investing in the Climate Transition. Please contact Christopher Kaminker (c.kaminker@lombardodier.com) 

or your local sales representative.
91 Shrink that Footprint (2013). The carbon foodprint [sic] of 5 diets compared. Accessed at http://shrinkthatfootprint.com/food-carbon-footprint-diet/comment-page-1#comments.

Source: Shrink that Footprint.91

FIG. 13 FOOTPRINTS BY TYPE OF DIET (TONNES OF CO2e PER PERSON PER YEAR)
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10. Lombard Odier Climate Transition Strategy

The Lombard Odier Climate Transition Strategy is designed to 
capture the investment opportunities associated with the need  
to transition to a net-zero economy, aligned with the Paris 
Agreement. In so doing, it attempts to fill a crucial gap in the 
market that existing cleantech and low-carbon strategies have  
not yet filled, by also including hard-to-abate industries along with 
industries where solutions are more readily available. In addition, 
it seeks to give appropriate attention to activities intended to 
mitigate carbon intensity in a carbon-constrained world, as well 
as those focused on adapting to a climate-damaged world.92

Developing an investment strategy that addresses the challenges 
outlined in this paper requires a thoughtful, thorough approach. 
The Lombard Odier Climate Transition Strategy pursues alignment 
with a net-zero emissions economy by assessing the pathways to 
a deep and extensive decarbonisation across all sectors.

The costs faced in reducing emissions by the hard-to-abate 
industries are likely higher than those in other sectors. However, 
those companies that succeed in this transition will gain an 
important competitive advantage. Late adopters may face 
increased abatement costs, while non-adopters may be denied 
access from vital markets entirely, may see opportunity for growth 
evaporate, and even risk their assets becoming stranded.93

In the pursuit of a cleaner, climate-neutral economy, it may be 
tempting to favour those stocks characterised by a low carbon 
footprint. Carbon footprints can offer a useful benchmark for 

comparing companies within the same industry, or for tracking 
the progress of environmental improvements within a single 
company. However, they may act as a potential pitfall when used 
indiscriminately. A low-carbon strategy offers an easy means 
of decreasing a portfolio’s carbon footprint, but it is not aligned to 
the needs of the net-zero economy. In the net-zero economy, we 
believe heavy industries such as paper, chemicals, basic metals, 
cement, glass and other non-metallic minerals may be carbon-
intensive today, but are vital both to future economic growth and 
to a net-zero pathway.94 The simple exclusion of these sectors 
therefore fails to capture the necessity of pursuing environmental 
improvements in these hard-to-abate industries.

The Lombard Odier Climate Transition Strategy does not exclude 
such industries and, instead, aims to identify companies that either 
offer specific solutions or are positioned within transitioning 
industries, where decarbonisation is both an environmental 
necessity and a potential source of competitive advantage.

We also believe, in line with an increasing number of global 
sustainability policy frameworks such as the EU Taxonomy, that it 
is vital to give equal focus to adaptation solutions (i.e. those that 
seek to prepare and adapt to a climate-damaged world) as to 
those intended to mitigate carbon intensity in a carbon-
constrained world. Physical manifestations of climate-damage are 
already clearly evident today (such as the devastating wildfires in 
Australia and locust-swarms in Africa). And we have discussed in 

Source: Lombard Odier. For illustrative purposes only.

FIG. 14 ILLUSTRATION OF THE CONCEPTUAL, RELATIVE CARBON INTENSITY AND ABATEMENT POTENTIAL OF CLEANTECH, LOW-CARBON AND 
LO’S CLIMATE TRANSITION STRATEGY
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92 There can be no assurance that the strategy's objectives will be achieved or that there will be a return on capital.
93 See commentary on the IASB practice note on the materiality of climate-related risks and stranded assets evaluation in section 2 and 4.4 of the paper.
94 Even the substitution of petroleum products would only be a partial substitution. While the use of petroleum as a fuel may be replaced by renewable forms of energy, the plastics industry will continue 

to require petroleum. While plastics themselves are becoming more controversial, we believe plastics will continue to represent an important material that offers environmental benefits over many 
competing materials, albeit necessitating rationalisation of design, as well as improved waste management and recycling.
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this paper how this damage will only accelerate, even in a 
best-case 1.5°C scenario. We therefore embrace strategies 
focused on adaptation growth opportunities, such as companies 
monitoring meteorological risks, providing early warning systems 

and insurers. A simple strategy based on carbon footprints would 
not necessarily encompass such activities and would therefore fail 
to fully align with the scope of the Climate Transition.

11. Conclusions

The world today faces no greater crisis than our changing climate 
and environment. Although it is difficult to quantify the value of our 
world’s ecosystem, the profound climatic and ecological changes 
likely to result from even small increases in average temperatures 
will be immeasurably disruptive and create risks at a local, 
company, industry, community as well as a systemic level across 
the global economy. There is nowhere for investors to hide from 
the long-term financial implications of climate change.

Despite the challenges ahead, the climate transition highlights the 
need for a broader sustainability revolution. As the examples of the 
energy, transport, industrial and land use sectors explored in this 
note demonstrate, the revolutions in these sectors create 
opportunities even as they address emerging risks. 

We believe that effectively positioning a portfolio for transition 
means identifying risks and opportunities resulting from a world 
that is both increasingly carbon-constrained, and carbon-

damaged. It is imperative, in our view, that this is applied to all 
sectors, including those that are carbon-intensive and hard-to-
abate. These sectors will remain essential to generating economic 
growth even in a net-zero emissions economy. Furthermore, 
in order to achieve a net-zero economy, it is these sectors where 
the transition is most urgent and most essential. Companies that 
either provide specific solutions to decarbonize, or are transition 
leaders in these sectors stand, to benefit from significant 
competitive advantage and growth opportunities.

A traditional “carbon footprinting” approach fails to capture the 
full extent of the risks or opportunities associated with the climate 
transition and may give investors false comfort as the portfolio 
may not behave as expected as the transition unfolds.

At Lombard Odier we believe that the Sustainability Revolution is 
the single largest investment opportunity of our lifetime – and the 
Climate Transition is an essential part of it.

Source: Lombard Odier. For illustrative purposes only. Strategy allocation is subject to change.

FIG. 15 SCHEMATIC OVERVIEW OF TYPES OF ACTIVITIES WITHIN THE SCOPE OF THE LOMBARD ODIER CLIMATE TRANSITION STRATEGY
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12. Glossary of terms

Business model: A business model is the way an organisation creates, delivers, and captures value, in economic, social, cultural or other 
contexts

BECCS: Bio-energy with carbon capture and storage 

CDR: Carbon dioxide removal 

BEV: Battery Electric Vehicle 

BNEF: Bloomberg New Energy Finance 

BOF/OHF: Basic oxygen furnace/Open-hearth furnace 

CO2: Carbon dioxide 

CO2e: Carbon dioxide equivalent, taking into account the effect of other greenhouse gases

Decarbonisation: Decarbonising means reducing the carbon intensity i.e. the emissions generated during the activity of a sector

EAF: Electric Arc Furnaces 

ESG: Environmental, social and governance issues 

GHG: Greenhouse gas 

Hard-to-abate: Sectors such as heavy industry – such as cement, chemicals and steel – and heavy transport – including long distance road 
transport, shipping and aviation, in which the decarbonisation process has been slow and the costs of cutting emissions are high

ICE: Internal Combustion Engine 

IEA: International Energy Agency 

IRENA: International Renewable Energy Agency

ITF: International Transport Forum 

IPPC: International Plant Protection Convention

NEA: Nuclear Energy Agency

Net-negative: Negative emissions mean reducing the amount of carbon by capturing it, extracting it from the environment and storing it in a 
safe place 

Net-zero: Net zero emission means that all man- made greenhouse gas emissions must be removed from the atmosphere through reduction 
measures, thus reducing the Earth's net climate balance, after removal via natural and artificial sink, to zero 

NETs: Negative emission technologies 

Process emissions: Emissions inherent to the production process that result from physical or chemical reactions and are not related to 
energy use

NPV: Net present value

UN SDG: United Nations Sustainable Development Goals (https://sustainabledevelopment.un.org/?menu=1300)

USP: Unique selling proposition 

Yield: The income returned to its investors through interest and dividends generated by the strategy's investments
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IMPORTANT INFORMATION
This material was prepared and issued by Lombard Odier Asset Management 
(Europe) Limited. 
THIS MATERIAL DOES NOT CONSTITUTE AN OFFER OR SOLICITATION IN ANY 
JURISDICTION WHERE OR TO ANY PERSON TO WHOM IT WOULD BE UNAUTHORIZED 
OR UNLAWFUL TO DO SO. Prospective investors should inform themselves as to any 
applicable legal requirements and taxation and exchange control regulations in the 
countries of their citizenship, residence or domicile which might be relevant. This material 
is addressed to retail investors in the countries mentioned on the cover page. 
The model portfolio information provided in this document is for illustrative purposes 
only and does not purport to be recommendation of an investment in, or a 
comprehensive statement of all of the factors or considerations which may be 
relevant to an investment in, the referenced securities. They illustrate the investment 
process undertaken by the manager in respect of a certain type of investment, but 
may not be representative of the strategy’s past or future portfolio of investments as 
a whole and it should be understood that they will not of themselves be sufficient 
to give a clear and balanced view of the investment process undertaken by the 
manager or of the composition of the investment portfolio of the strategy.

The information contained in this communication does not take into account any 
individual’s specific circumstances, objectives or needs and does not constitute 
research or that any investment strategy is suitable or appropriate to individual 
circumstances or that any investment or strategy constitutes a personal investment 
advice to any investor. This communication is not intended to substitute any 
professional advice on investment in financial products. Investors should take care 
to assess the suitability of such investment to his/her particular risk profile and 
circumstances and, where necessary, obtain independent professional advice in 
respect of risks, as well as any legal, regulatory, credit, tax, and accounting 
consequences. Please take note of the risk factors.

This document contains the opinions of LOIM, as at the date of issue. The information 
and analysis contained herein are based on sources believed to be reliable. However, 
LOIM does not guarantee the timeliness, accuracy, or completeness of the information 
contained in this document, nor does it accept any liability for any loss or damage 
resulting from its use. All information and opinions as well as the prices indicated may 
change without notice.

This document is the property of LOIM and is addressed to its recipient exclusively 
for their personal use. It may not be reproduced (in whole or in part), transmitted, 
modified, or used for any other purpose without the prior written permission of LOIM. 

Neither this document nor any copy thereof may be sent, taken into, or distributed in 
the United States of America, any of its territories or possessions or areas subject to 
its jurisdiction, or to or for the benefit of a United States Person. For this purpose, the 
term "United States Person" shall mean any citizen, national or resident of the United 
States of America, partnership organized or existing in any state, territory or 
possession of the United States of America, a corporation organized under the laws 
of the United States or of any state, territory or possession thereof, or any estate or 
trust that is subject to United States Federal income tax regardless of the source of 
its income.

Source of the figures: Unless otherwise stated, figures are prepared by LOIM.

LOIM does not provide accounting, tax or legal advice.

Important information on case studies
The case studies provided in this document are for illustrative purposes only and 
do not purport to be recommendation of an investment in, or a comprehensive 
statement of all of the factors or considerations which may be relevant to an 
investment in, the referenced securities. The case studies have been selected to 
illustrate the investment process undertaken by the Manager in respect of a certain 
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portfolio of investments as a whole and it should be understood that the case 
studies of themselves will not be sufficient to give a clear and balanced view of 
the investment process undertaken by the Manager or of the composition of the 
investment portfolio of the strategy now or in the future.
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