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As leading European business schools, the founding members recognize the responsibility in driving the acceleration
of business activities towards the goals of the Paris Agreement and the UN Framework Convention on Climate Change.
SOME OF THE OBJECTIVES ARE:
• Impart a sense of urgency and awareness of business’ role in climate change mitigation and adaptation
in our outreach activities.
• Collaborate across sectors and generations to accelerate the business response to climate change.
• Collaborate on research to identify trends and best practices.
• Create impact through joint outreach to alumni of our degree programs and executive education offerings.
• Influence the leadership of organizations across society at large.
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Scientific evidence shows that climate change is
unequivocally caused by human activity and its effects
are noticeable across the world. The recent reports by the
International Panel on Climate Change (IPCC 2021) and
the International Energy Agency (IEA 2021) summarize
the evidence and lay out the options that have a chance
of limiting the average global temperature rise to 1.5C, an
objective set out in the 2015 Paris Agreement. The focus
of the upcoming UN Climate Change Conference (COP26)
is to get traction on the path towards global net zero
carbon emissions by 2050 and keep the 1.5C target within
reach. Given a total global carbon budget of 300 Gt of CO2
equivalents before humanity breaches the 1.5C target—
and current annual greenhouse gas emissions of 31.5 Gt,
leaders do not have much time to address the climate
emergency (Bolton et al., 2021). Solutions require radical

changes in our use of land and ecosystems, energy systems,
urban infrastructure, and industrial systems.
Businesses play a key role in tackling this planetary
emergency. Businesses can act quickly, at scale, and
accelerate the path towards net zero by offering products and
services that have a lower climate impact, and by shifting
how they, their suppliers, and their customers source
and use energy. This requires no less than a fundamental
transformation of business models, a reorganization of
supply chains, and hard decisions about technology and
consumption.
These will have implications for myriad other issues that
businesses need to manage. The purpose of this digital
booklet is to help business leaders pose key questions and
assess their readiness to act effectively on climate change
and its related implications.
Some implications of climate change arise well beyond
the scope any given business but will shape the context
of all business activity for the coming decades. To tackle
these, leaders must take an “outside in” perspective, asking
where a climate constrained world is heading and what it
means for their business. Attention to these topics will shed
light on where opportunities lie to have positive impact,
and where vulnerabilities that will be further exposed by
climate change lurk. In the first four chapters we explore:
1. Climate change and Inequality
2. Climate change and Nature
3. Climate change and Geopolitics
4. Climate change and Technology
Other implications of climate change will demand that
businesses develop and adopt new ways of thinking,
new capabilities and skills, and new ways of engaging
with others. For these, leaders must take an “inside out”
perspective and ask whether their business strategy and
capabilities can be leveraged or need to be altered to meet
the challenges of climate action. In the final four chapters
we explore:
5. Climate change and Business Transformation
6. Climate change and Decarbonizing Business
7. Climate change and Risk Management
8. Climate change, standards and business value

THE BUSINESS SCHOOLS FOR
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BUSINESS SCHOOLS FOR
CLIMATE LEADERSHIP (BS4CL)
Business Schools for Climate Leadership (BS4CL) is a
substantive collaboration of eight founding leading European
business schools, joining together to help business leaders
combat the climate crisis facing the planet. Academia is
characterized by a blend of competition and collaboration;
schools battle for students, faculty, and donors, but easily
collaborate around research. On the eve of the Covid
pandemic, in February 2020, the deans of the eight founding
European business schools—Cambridge Judge Business
School, HEC Paris, IE Business School, IESE Business School,
the International Institute for Management Development
(IMD), INSEAD, London Business School, and Saïd Business
School at the University of Oxford, acknowledged the
importance and urgency of the climate crisis and the need for
business to act. But if businesses are compelled to both take
responsibility for their impact on the planet, and consider the
planet’s impact on their businesses, business schools too must
shoulder this responsibility. Research shows that the type of
systems change required to address the climate crisis not
only demands individual action by households, businesses,
NGOs, and governments, but collective action at all levels as
well. BS4CL represents the beginnings of collective action
across business schools starting with the founding members.
As educators and researchers as well as leading voices and
stewards of powerful alumni bodies we need to work together
to incite, support, and mobilize our many stakeholders to
protect humanity.
As a first step in this collaborative journey, we are tapping
the deep and broad expertise across our schools to produce
this Climate Leadership Toolkit for executives. Through this
digital compendium, along with webinars, and outreach
to alumni, we seek to help executives get up to speed on
the climate crisis and to arm them with questions to move
their organizations on a path not only to mitigating the
adverse impacts of their businesses on the planet, but also
to better appreciating the business risks and opportunities
ahead. We hope that this toolkit is simply the beginning of
our collaboration, which through research, teaching, and
outreach will ensure that all business leaders are equipped to
bridge competitive boundaries, partner with their customers
and suppliers, and work across sectors. Ultimately, the goal
is to inspire leaders to provide products and services that are
not only profitable, but also provide solutions to the problems
of people and the planet.

Chapters
structure
• WHY DO WE CARE ABOUT
THIS TOPIC?
• WHAT’S IN IT FOR BUSINESSES?
• FACT SHEET
• WHAT DOES THAT LOOK LIKE
IN PRACTICE?
• WHAT TO WATCH OUT FOR?
• KEY TAKEAWAYS
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WHAT IS THE TOPIC AND WHY
IS IT IMPORTANT TO BUSINESS
As the world approaches COP26, there is growing support
among countries to take stronger action to limit the extent
and impacts of climate change. Some countries have set
explicit plans for mitigation and adaptation. These plans
often include elements such as placing a price on carbon
emissions, changing the way homes and businesses
are heated and changing the nature of transportation to
limit combustion engine use (HM Government (2020),
Environment Canada (2020)).

01.
Climate
Change
and
Inequality
Katell Le Goulven, Executive Director,
Hoffmann Global Institute for Business and
Society, INSEAD
Michael McNair, Distinguished Fellow,
INSEAD
Mark Stabile, Stone Chaired Professor of
Wealth Inequality; and Deputy Academic
Director, Hoffmann Global Institute for
Business and Society, INSEAD
Wouter Thijssen, Strategy Lead, National
Grid, and INSEAD MBA21J

9 . Business Schools for Climate Leadership

At the same time, much of the developed world has also seen
inequality increase since 1980. The share of income and
wealth held by the richest 1% of people within developed
countries has grown and the share held by the bottom
50% has fallen. Consumption inequality, or inequality of
disposable incomes, while slightly less volatile than market
income inequality has suffered a similar trend (see Milanovic
(2016), Piketty and Saez (2006) and Atkinson (2018)).

Understanding the implication of climate
policies for people at various points on the
income distribution spectrum is important
for business
The 2015 Paris Agreement specifically addressed the
interaction between climate change and inequality, stating
that the Agreement “will be implemented to reflect equity … in
light of different national circumstances” and calls for rapid
reductions of greenhouse gas emissions to be achieved “on the
basis of equity and in the context of sustainable development
efforts to eradicate poverty.” (The Paris Agreement, 2015).
This chapter explores how climate mitigation and adaptation
policies may affect income distribution in different countries.
While climate change has many inequality dimensions (Box
1), our focus is explicitly on in-country income distributions
of developed economies. We examine examples from the
climate policies of two countries, Canada and the UK,
mapped against data on income and spending, to explore
whether and how these policies affect people differently at
different points on the income distribution spectrum.

TOP 1% INCOME SHARES ACROSS THE WORLD, 1980-2016
Source: WID world (2017). See wir2018.wid.world for data series and notes.
In 2016, 14% of national income was received by the Top 1% in China.
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BOX 1: CLIMATE CHANGE INEQUALITY
DIMENSIONS
Inequality of effect – Poorer regions and households are
more vulnerable to impacts of climate change. Costs to adapt
to the adverse effects of climate change are disproportionately
borne by those with fewer resources.

Inequality of cause – In addition to suffering the most from
climate change, the poor contribute less to climate change
due to reduced consumption levels.

Why focus on the effects of climate policy on income
inequality? Unlike many social policies that focus on
redistributing resources or assisting citizens for the provision
of essential services, climate policies are designed to achieve
emission reductions through large scale behavioral change.
However, change is often costly and understanding who
bears the burden of costs will be key in ensuring that the
policies are sustainable, effective, and do the least social
harm possible while contributing to climate goals.
Understanding the implication of climate mitigation and
adaptation policies for people at various points on the
income distribution spectrum is also important for business.
How various firms respond to these policies, including
through labour decisions, capital expenditure programmes
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2005

2010

2015

Inequality of response – Given relative cost impacts,
mitigation and adaptation policies and actions to address
climate change can fuel inequality.

Inequality of participation – Participation and access to
decision making can be limited for certain groups due to
uneven distribution of power.

Source: Based on Guivarch and Taconet, 2020

or operating practices, will have direct implications for
inequality outcomes.

WHAT WE KNOW AND HOW
BUSINESS CAN ACT ON IT
Several countries have shown that decarbonization policies
can successfully reduce emissions and benefit households
on average. But the impact of policies on different income
groups has not been systematically assessed, and measures
to make these policies equitable not always considered.
We use two examples from the UK’s climate strategy to
illustrate this point: power and heating, and electric vehicles.

POWER AND HEATING
The UK reduced emissions by 33% over the past decade.
This was due in large part to a 71% reduction in use of coal
for electricity, as well as an 18% reduction in buildings
and industrial emissions. To facilitate this transition, the
UK implemented a set of incentives aimed at increasing
deployment of renewables and improving energy efficiency
in electricity consumption (Box 2).
While emissions have declined, so have energy bills. The UK
Committee on Climate Change documented in 2016 that an
average cost of £105 per household per year for renewables
and energy efficiency was more than outweighed by savings
from improved energy efficiency. On average, energy bills
fell £115 in real terms from 2008 to 2016 (UK Committee on
Climate Change, 2019).
However, the proportion of income spent by low-income
households in the UK on electricity and gas is four times
greater than high-income households. As an indication, this
is equivalent to all a low-income household’s expenditures

on public transport or health and medicine (UK Office for
National Statistics, 2020). In fact, over the past decade,
spending on energy as a percentage of total household
expenditure for the lowest decile increased, even as it went
down for other income groups.

The UK is designing a £6.7 billion package to support low-income households with energy costs
and skills for jobs in green industries
A system of passing the costs of low-carbon power and
heating measures to consumers’ bills even while providing
efficiency savings can have regressive outcomes.
Various possible explanations for this have been explored.
Low-income households may be left out of the schemes due
to imprecise design. Low-income households may also not be
aware of policies, they may not be able to pay high upfront
costs to retrofit their housing, or they may not be homeowners
and therefore not in a position to make the required changes
to benefit from more efficient consumption (UNRISD, 2016).

SHARE OF UK HOUSEHOLD EXPENDITURE ON POWER & HEATING BY INCOME DECILE (%)
Source: Authors’ calculations from the UK Office for National Statistics, 2021
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INEQUALITY CHALLENGES ASSOCIATED WITH POWER
AND HEATING POLICIES AND POSSIBLE SOLUTIONS
ISSUES

POTENTIAL RESOLUTIONS

‘Split incentives’ problem, where lower-income
households disproportionately rent, and the
landowner wouldn’t see the benefit of lower bills
themselves from improving energy efficiency

Regulation for owner to upgrade energy efficiency

High cost of energy efficiency uptake as
percentage of income

Grants

Lack of information on the potential savings or on
the existence of support schemes

Energy saving advice for lower-income households

Tax rebates given for adopting energy efficiency,
when many lowest-income households have little
to no taxable income

Cash-based rebates
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BOX 2: HOW THE UK TREASURY NET
ZERO CONSIDERS INEQUALITY

The report recognised that, in addition to being affected
at an individual household consumption level, the lowerincome population is more likely to work in carbon-intensive
industries (HM Treasury, 2020) and face the professional
impact of the energy transition. To mitigate these outcomes,
the government is designing a £6.7 billion package to support
low-income households with energy costs and relevant skills
for jobs in green industries.

Lower-income households are more likely to live in poorly
insulated homes, increasing their basic need for power
and heating. With 2.4 million UK households living in fuel
poverty in 2018, the energy transition policy framework,
while effective for most citizens, could leave lowest-income
households worse off, with an increased percentage of
household expenditures spent on tackling carbon reduction.
In addition, fuel poverty is set to rise to affect 3.1 million
people in 2030.

The ending of the Green Homes Grant in the UK and
its replacement with several smaller support measures
also demonstrates how governments still face challenges
calibrating an effective policy support package to ensure
equitable outcomes.

The UK Treasury’s 2020 Net Zero Report identified different
patterns of carbon consumption by income level and location.

Source: UK Government Ten Point Plan 2020, UK Energy White Paper 2021

ELECTRIC VEHICLES
The UK is accelerating decarbonisation through emission
reductions in diesel and gasoline engines. The main policy
incentive to facilitate this transition is a £2,500 ‘plug-in grant’
for purchasing an electric vehicle (EV), provided the EV price
is below a £35,000 cap. This cap has been gradually lowered
to avoid supporting the purchase of luxury EVs by generally
wealthier people, but take-up of the subsidy continues to
be heavily skewed towards higher income households. The
Environmental Defense Fund (2017) found that “those in the
top 20% income bracket in the UK own over half of the EVs
sold while the bottom 20% own only 4%”. As lower-cost EVs
enter the market and a larger share of households replace
their vehicles, regressive outcomes of the existing policy will
hopefully be mitigated.

inequalities in access to transport services that affect the
poor (IPCC 2015). More equitable outcomes can be supported
with policies that help reduce the cost of low-emission
transportation technologies and modes of transportation
such as public transport, cycling, walking, which are more
widely used by low-income households.

Considering long-term consequences of climate
policies on a broad group of stakeholders will
help improve inequality outcomes
The two examples illustrated here show that subsidies
directed at upgrades for housing or purchases of new
equipment and vehicles will, at least in the short term,
benefit individuals in a better position to purchase. To the
extent that new products (for example, new EVs) are targeted
at wealthier buyers, this is even more likely to be the case.

EV initiatives, and climate change mitigation measures
for transport in general, need to be considered alongside

CAR OWNERSHIP ICE vs ULEV, BY INCOME DECILE
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HOW BUSINESSES CAN HELP
Businesses have a role to play because corporate actions
affect the societal outcomes of climate change policies.
Indeed, those actions are what is often intended through
climate policy with the imposition of higher costs on
emissions, and the hoped-for avoidance of those higher costs.
A shareholder-focused business would simply consider the
most efficient way to pass on or avoid costs of climate policy.
A stakeholder-focused business would respond to climate
policies by considering potential impacts on its employees,
communities, and society at large.
In the short term, many businesses (and their shareholders)
may simply choose to absorb a tax or the upfront cost of a
climate policy through higher input costs with reduced
profits or higher losses, minimizing impact to households.
However, in the longer-term these costs are often passed on
to households through changed business practices that may

impact inequality outcomes in society. For example, the price
of products that lower income households disproportionately
use may rise, or a firm may reduce its labour force to contain
costs, with lower income households potentially more
vulnerable to loss of income from layoffs.
More positively, a firm may respond to climate policy
through capital expenditures that reduce their emissions
profile or create new, more efficient and more productive
business operations and jobs. Or they could choose to focus
on different segments of the market where the demand for
more sustainable products is higher.
The matrix below frames the inequality implications as
they apply to business decisions. Considering long-term
consequences of climate policies on a broad group of
stakeholders will help businesses improve inequality
outcomes as they respond to these policies. We explore the
implications of this matrix in more detail using an example
of carbon pricing from Canada.

TIMESCALE

PRIORITISED STAKEHOLDERS
Shareholders

Wider Stakeholders

Risk of regressivity,
challenge and unintended
consequences

Risk of shareholders
challenge and financially
unsustainable solutions

Short-Term

Long-Term

CARBON PRICING IN CANADA

Typically, carbon pricing is a proportional measure, with
most income deciles paying a similar share of their income
towards goods affected by carbon pricing, such as energy for
the home or transportation.
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Source: Authors’ calculations from the 2019 Canadian
Survey of Household Spending
ANNUAL HOUSEHOLD EXPENDITURE (CAD$)

Canada has reduced emissions by 8% since 2010. Building
on existing schemes in British Columbia, Alberta, and
Quebec, the federal government introduced a national
carbon pricing policy in 2019. The policy created a national
minimum carbon price to incentivize emission reductions by
businesses and households. The policy included a roadmap
for staged carbon price increases through 2030, which
provides long-term certainty for investors. It also introduced
a revenue neutrality principle where revenue raised from the
carbon tax is returned to households uniformly as a rebate.

CARBON PRICING:
A PROPORTIONAL MEASURE IN CANADA
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NET EQUIVALIZED INCOME QUINTILE

However, asking households of different income levels
to start paying a carbon tax has different trade-offs. For
example, a lowest-quintile individual paying Canada’s $40/
tCO2e carbon tax at their average 3 tCO2 emissions is
equivalent of 48% of their natural gas heating expenditure.
Whereas for a highest quintile individual at their average 5
tCO2 emissions, it is equivalent to just 22% of their natural
gas heating expenditure.
With the revenue neutrality principle, all carbon price
revenue is returned to households as a flat income tax
rebate, irrespective of the households’ carbon emissions.
This universal rebate is progressive, as higher-income
households that tend to have a higher carbon footprint and
higher carbon tax burden do not receive a proportionally
larger rebate than lower-income households. The aim is for
no household to be worse off if no action is taken, but to be

incrementally better off if they do, as each pays less carbon
tax while receiving the same rebate.
This policy has been progressive so far because emitting
businesses paying this carbon tax have chosen to absorb it
in the short-term. In the longer term, however, decisions by
firms on how this tax will be absorbed will have profound
implications on whether this policy achieves equitable
societal outcomes. Emitters may continue to absorb the
costs of this tax, which reduces shareholder profits while
benefiting households. This is an unlikely scenario. Pressure
to deliver returns may limit their access to new capital or
even put some firms out of business. Alternatively, based
on the price inelasticity they face, businesses may choose
to pass the price on carbon to consumers through higher
prices with the risk to disproportionately impact lowerincome households.

PRIORITISED STAKEHOLDERS

TIMESCALE

Shareholders

Businesses absorb
carbon tax

Short-Term

Long-Term

Pass on all carbon tax to households,
leading to complaints and
challenge, which may result in
need to adjust/remove tax

WHAT TO WATCH OUT FOR
With 78% of the world’s GDP now covered by net-zero targets,
the direction is set. The cost of climate change mitigation
is only expected to rise. To ensure equitable outcomes,
policy decisions must consider impact at different income
and wealth levels. This must include understanding how
decisions made by the private sector in reaction to climate
policy will impact households. With this broad analysis, we
increase our understanding of how governments and firms
can take climate action and create better societal outcomes,
making that action truly sustainable.
With more mitigation costs likely to be borne initially by
business, corporate decisions will have large implications
for the progressivity of carbon mitigation policies. Firms
that fail to consider how passing these costs through will
impact inequality may face societal backlash or aggressive
regulatory requirements. It is therefore in their interest to
ensure decisions address the needs of both shareholders and
stakeholders in both the short-term and long-term.
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Wider Stakeholders

Continue to absorb tax, leading
to some firms going out of
business, which may result in
need to adjust/remove tax

Climate change policies will also affect inequality within
labour markets. Certain sectors will face higher costs of
doing business. Some workers will need to transition into
new sectors. Engaging with this trend, businesses have
an opportunity to grow their pool of skilled workers while
ensuring a “just transition” for workers.
Climate policy has implications on developing countries and
fuels inter-country inequality. Businesses should be aware of
these implications and how their own operations contribute.
Businesses should look at their supply chains as well as how
they engage in international finance, offsetting mechanisms
and insurance to ensure positive contributions (Box 3).
With more and more businesses committing to be part of the
net-zero solution and the greater capital markets focus on
ESG, an exciting opportunity exists for businesses to profit
while delivering a fair and equitable energy transition.

BOX 3: A DISCUSSION WITH MARK
CARNEY – UN SPECIAL ENVOY FOR
CLIMATE ACTION & FINANCE
According to Mark Carney, former Governor of the Bank of
Canada and former Governor of the Bank of England, it is
imperative to consider inequality and climate change together
and how structural change generated by decarbonization
will affect the poor.
Speaking at the 2021 ChangeNOW Summit, Mark Carney
elaborated on minimising impacts to lower-income
populations across industries during structural changes such
as decarbonization. Wealthy populations can rely on skills,
education and capital for a smooth transition, but low-income
groups will be harder hit. If compensated adequately and
supported through opportunities like employment training
and adoption of green technology, mitigation policies can
minimise inequal impact.
Mark Carney also identifies four possible areas of engagement
in developing countries:
Transferring Finances – As agreed at the 2009 Copenhagen
UN Climate Change Conference but not yet fulfilled, the
world’s richer economies committed to transfer $100 billion
every year to developing economies to support response to
climate impacts. This amount is large but likely not sufficient.
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Carbon Offset Market – The carbon offset market is worth
80-100 billion per year. Most of the projects, estimated at
75%-90%, can be carried out in the developing countries,
with demand fulfilled by developed-nation businesses. This
could ensure developing countries have steady and reliable
opportunities during the transition.
Net Zero Plans – Net-zero plans require businesses to
take an in-depth look at their business models and their
responsibility to contribute to climate targets. Moving towards
greener and more sustainable business is a top priority for
many businesses across industries and should be at the core
of business operation and investment plans. Companies
should not wash their hands of this accountability by simply
outsourcing emissions and other important measures to
external suppliers.
Support From Insurance Companies – With climate change
impacts getting worse, the brunt of the impact borne by
developing nations is also likely to worsen. To minimise risk
and promote greater resilience, insurance companies around
the world are collaborating to develop the Global Resilience
Index (GRI). GRI metrics identify areas most vulnerable
to the impacts of climate change. This allows insurance
companies to plan and prepare for efficient and effective
financial support and investment to aid in rebuilding after a
possible climate-related disaster.
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WHAT IS THE TOPIC?
Climate change and the destruction of nature are regarded
as urgent, but often distinct, environmental crises. However,
they are inextricably linked.

02.
Climate
Change
and
Nature:
What Business
Needs to Know
Professor Jennifer Howard-Grenville,
Diageo Professor of Organisation Studies, Cambridge Judge
Business School, University of Cambridge
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By sequestering and storing carbon, nature mitigates climate
change – for free. The carbon equivalent of a decade’s worth
of human emissions is held within the Amazon rainforest,
yet nearly 20% of its area has been destroyed by economic
activity. This not only reduces the Amazon’s capacity to
sequester carbon emissions, but also alters rainfall patterns,
habitats, and biodiversity, making the rainforest less resilient
to wildfire and other climate-induced changes.
The connections between climate change and nature1 –
and the value to business and society from all that nature
provides – clean water, clean air, food, fibre, pollination,
healthy living environments, and natural defences against
flood, forest fire and drought – are increasingly recognized by
business, investors, and policy makers. The UN Convention
on Biological Diversity (CBD) will soon adopt a Post-2020
Global Biodiversity Framework that sets targets, as the Paris
Agreement does on climate change, for nations to protect
and restore nature. Businesses will need to understand and
increasingly disclose their impacts on nature, and align their
reporting and actions with a nature-positive agenda.
These developments, alongside recognition that the longterm sustainability of business and our economy are
inseparable from healthy natural systems which have been
in serious decline since the 1970s (see Figure 4.7, next page,
from Dasgupta, 2021), signals that it is short-sighted and
even counterproductive to prioritize climate actions and
investments that do not also restore and maintain nature.

1
We use ‘nature’ to refer to the biosphere, the part of the Earth occupied by living systems, which
in turn rely on non-living aspects of the biosphere (e.g., water, carbon, and nitrogen cycles).
‘Biodiversity’ refers to the variety of life, and is a key contributor to nature’s productivity and
resilience. Biodiversity is not so much an end in itself, but can be regarded as an enabler of what we
ultimately seek, which is healthy natural systems (Dasgupta, 2021).

GLOBAL TRENDS IN THE CAPACITY OF NATURE TO SUSTAIN CONTRIBUTIONS TO GOOD QUALITY
OF LIFE FROM 1970 TO THE PRESENT

Source: Intergovernmental Science- Policy Platform on
Biodiversity and Ecosystem Services, IPBES (2019s)
Dasgupta, P. (2021), The Economics of Biodiversity: The
Dasgupta Review. (London: HM Treasury)
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https://assets.publishing.service.gov.uk/government/
uploads/system/uploads/attachment_data/file/962785/
The_Economics_of_Biodiversity_The_Dasgupta_Review_
Full_Report.pdf

WHY IS IT IMPORTANT TO
BUSINESS?
All businesses have both impacts and dependencies on nature
and these might be direct or indirect (see Box/Infographic).
These will increasingly pose operational, financial,
regulatory or reputational risks for business. Coupled with
climate change, these risks are likely to be exacerbated. For
example, continued negative impacts of business activity on
nature will make nature-based solutions to climate change,
like reforestation, harder and more costly to effectively
implement. Furthermore, business dependencies on nature,
for agricultural production or for provision of clean water, for
example, will be disrupted due to local and regional shifts in
rainfall and temperatures as a result of climate change.
Many of the benefits nature provides that contribute
to healthy, functioning economies have – at least until
recently – remained invisible and unpriced in the market
(Dasgupta, 2021). This will no longer be the case, although

efforts to report on, price, and regulate business impacts
and dependencies on nature lag those underway on climate.
However, frameworks are rapidly developing.
As noted, the forthcoming UN CBD Biodiversity Framework,
while non-binding for business, nonetheless lays out targets
that business strategies and operations should align to.
In addition, the G-7 has endorsed the launch of the Task
Force on Nature-related Financial Disclosures (TFND). The
TFND will develop a framework, to be launched in 2023, for
businesses to report and act on nature-related risks, and to
support financial flows toward nature positive outcomes.
Finally, there are significant opportunities for businesses
that make nature positive transitions. The World Economic
Forum anticipates that, by 2030, up to $10 trillion US in
annual business value could be created, alongside 395
million jobs, through nature-focused shifts in food, land and
ocean use, extractives and energy, and the built environment.
While business leaders are waking up to the potential, much
more action is needed (Hoffmann & Le Goulven, 2021).

Source: WEF 2020 New Nature Economy Report II: The Future Of Nature And Business In collaboration with AlphaBet
WEF_The_Future_Of_Nature_And_Business_2020.pdf (weforum.org)
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IMPACTS AND DEPENDENCIES

IMPACTS: Business activities impact nature by, for example, using fossil-fuel derived
energy which contributes not only to climate change but to air and water pollution.
Whether such energy is used in a business’ own operations or indirectly within a
supply chain or during consumption of a product or service, nature is adversely
impacted. Increasingly, business, investors, and policy makers will be called on to take
actions and develop instruments to limit ongoing impacts and reverse the effects of
those already felt.

DEPENDENCIES: In addition to their impacts, many businesses – such as those
that rely on agricultural production for food or fibre – directly depend on nature’s
provisioning2 services. As nature is in decline, these companies will find it more
difficult or more expensive to source raw materials. For example, the decline in wild
pollinators, including bees, already affects 70% of the world’s crop production.

INDIRECTLY, all businesses and sectors depend on nature’s regulating services, which
include the ability for soils and plants to absorb carbon, habitats to purify water, winds
and ocean current to regulate local climates, healthy ecosystems to keep pathogens in
check, and many others. Without urgent actions to protect and restore nature’s capacity
to provide and regulate, businesses will face increasing costs and disruptions to their
operations, and within their value chains.

FINALLY, business and society depend on nature for health and wellbeing, as well as
cultural value.

2
The Common International Classification of Ecosystem Services (CICES) categorizes three ways in
which nature contributes to human well-being: through provisioning services including food, fuel,
fibre and genetic material; through regulating services including maintaining the composition of the
atmosphere, purifying water, recycling nutrients, and many more; and through cultural services that
offer nonmaterial (e.g., aesthetic or spiritual) benefits.
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WHAT WE KNOW TODAY AND
HOW BUSINESS CAN ACT
While climate impacts are readily measurable, their causeeffect relationships well established, and companies are
increasingly being held to account through credible,
transparent reporting, the interactions between business
activity and nature are extraordinarily more complex
(Howard-Grenville, 2021).
Nonetheless, there are some key ways in which business
interactions with nature are influenced by i) actions taken to
address climate change and ii) climate change directly.
Below we consider each of these and pose questions business
managers, investors, and board members can ask in order to
assess the extent to which their climate change commitments
and actions support nature.
FOREGROUNDING NATURE IN ACTIONS TAKEN
TO ADDRESS CLIMATE CHANGE.
Many businesses are making commitments to transition away
from fossil-fuel derived energy, and an increasing number
are making Net Zero commitments. The energy transition
relies on increased use of renewable energy sources, while
many Net Zero commitments will include nature-based
offsets in their portfolio of approaches. Here are questions to
ask in relation to each:
1. ARE OUR ENERGY TRANSITION ACTIONS
AND INVESTMENTS SENSITIVE TO IMPACTS ON
NATURE?
Rapidly deploying renewable energy at scale is critical to
tackling climate change. However, not all renewable energy
sources are equal, nor benign, in their impacts on nature.
Hydropower is an established and cost-effective source
of energy, but poses considerable risks to ecosystems and
biodiversity. Wind power, if turbines are poorly sited and
operated, can be damaging to migratory birds and bats.
Bioenergy, especially if developed through the planting of
monocultures, can cause significant losses in biodiversity.
Solar energy when deployed carefully appears to pose
minimal risks to nature but further research is needed.
Any renewable energy assets or investments should be
evaluated using tools and frameworks, like the Integrated
BioDiversity Assessment Tool (IBAT), to assess their impact
on nature and biodiversity. Monitoring of impacts should
continue throughout the lifecycle of renewable energy
projects, not simply in the design phase.
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2. DO OUR CLIMATE COMMITMENTS USE
NATURE-BASED OFFSETTING IN AN
APPROPRIATE MANNER? ARE ANY OFFSETS
FROM NATURAL SOURCES CREDIBLE AND
WELL MANAGED?
Using nature-based carbon storage for offsetting hard to abate
emissions is part of the suite of actions needed to achieve Net
Zero. Forests already remove 25% of human-sourced carbon
dioxide emissions. The potential exists for one-quarter of the
cost-effective climate mitigation needed to limit warming to
2 degrees C to come from protecting and restoring forests
globally (Coomes et al., 2021). Schemes exist to purchase
carbon offsets when direct reductions in emissions are hard
to achieve.
It is generally agreed that carbon offsetting can be a
complementary part of a comprehensive strategy that relies
first and foremost on reducing emissions. This is in part
because directly reducing harmful emissions is typically
regarded as more credible by stakeholders. As well, carbon
offsetting is itself risky in that it relies on the integrity and
longevity of the underlying natural asset.
Offsets via natural forests are favourable to those using
commercial plantations, because they can store up to 40
times more carbon and are less susceptible to disease and
climate extremes (Seddon et al., 2020). Currently, 45% of
land pledged for reforestation is targeted for commercial
plantations, often monocultures (ibid), meaning the source
of offsets should be carefully scrutinized to deliver high
quality offsetting and support biodiversity.
Even offsetting that involves protecting or restoring natural
forests can be risky. Wildfires in the American West in the
summer of 2021 impacted forests that generated carbon
offsets purchased by Microsoft and BP. While credible
offsetting schemes include buffers to guard against such
losses, the increasing frequency and intensity of wildfires
may render these buffers inadequate. The future of
disturbances in ecosystems thus represents a core research
hurdle to accurately develop carbon credit schemes.
Put simply, the interactions between climate change and
nature-based carbon storage are complex, making the use
of offsets inherently risky and to be pursued with attention
to the underlying quality of the offset, its provider, and its
stewardship.

Research led by Dr. Adam Pellegrini, from the
University of Cambridge’s Department of Plant
Sciences finds that intense wildfires lead to
reductions in subsequent tree growth, making forests
less able to recover their carbon storage capacity over
the long run. Fire effects are especially large in wet
regions where tree growth can be deceptively high,
but ultimately lost if a fire occurs. Intense fires also
release carbon from the soil, which has historically
been a very stable sink for carbon, holding three
times more organic carbon than the atmosphere
and trees. However, prescribed fires can sometimes
stabilise soil carbon, protecting it from decomposition
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over the long-term, opening up an exciting opportunity to
both reduce wildfire risk and promote soil carbon storage.
Professor David Coomes, also from the University of
Cambridge’s Department of Plant Sciences, conducts
research on forest conservation and ecology and led a chapter
setting out the potential for UK woodlands to contribute to
climate mitigation and preserve biodiversity in a landmark
report by the British Ecological Society.
Professor Jennifer Howard-Grenville has interviewed Dr
Adam Pelligrini and Professor David Coomes.
You can watch the video link below.

Prescribed burn in mixed conifer forest – including white
fir, giant sequoia and red fir – at Sequoia National Park,
California. This was the first fire after several decades of
suppression.
Credit: Tony Caprio
https://creativecommons.org/licenses/by/3.0/
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Second prescribed burn in ponderosa pine and black oak
forest, Cedar Grove, California, a decade after the first.
Credit: Tony Caprio
https://creativecommons.org/licenses/by/3.0/

“Managers in coniferous forests are trying

to adapt to the severe wildfire conditions.
they can’t exclude fire because a lot of
biodiversity is lost that way. prescribed burns
try to mitigate carbon losses, and limit these
intense fires.”
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ATTENDING TO NATURE AS
IT RESPONDS TO CLIMATE
CHANGE.
Beyond the actions businesses take to address climate
change, their future operations, strategies, and investments
will be shaped by how climate change directly affects nature.
As a result, business impacts and dependencies on nature
will become increasingly shaped by both acute, probabilistic
events and slow-moving adaptations. Here is what to ask
now:
3. ARE OUR DECISION-MAKING FRAMEWORKS
INTEGRATING THE RISK OF DISRUPTIONS TO
NATURE AND THEIR IMPACT IN THE NEAR
TERM AND LONGER TERM?
It only takes a glance at newspaper headlines to recognize
risks to operations, employees, and facilities are arising with
increasing frequency due to large storms, flooding, extreme
heat, and wildfires. These physical risks are one type of
risk the forthcoming TNFD considers as posing potential
financial risks (and opportunities) to businesses as they cope
with disruptions to their assets, employee wellbeing, and/
or supply chains. Integrating consideration of these acute
disruptions and preparing for them should become part of
the risk management process. Anticipating how customers,
clients, or suppliers may be affected by such acute events
may also open new opportunities.
More systemic risks3 also arise as a result of climate change
and its direct impact on nature. These include significant
disruption of ecosystem functioning that result in loss or
a significant decline in nature’s provisioning services. For
example, land degradation may make regions unsuitable
for crop cultivation. As well, nature may lose its capacity
to provide regulatory services, like flood protection, in key
regions. These will have direct economic consequences.
Losses of $52 billion US could be saved for the insurance
industry if coastal wetlands are preserved to provide
protection against future storm and flood damage (Dasgupta,
2021). Beginning to assess the potential vulnerabilities of
a business and its assets, investments, and people to these
systemic changes is essential to managing for the naturerelated physical risks that will arise due to climate change.

3
TFND defines systemic risks more broadly to include “(i) the risk that a critical natural system
no longer functions properly; (ii) risks that arise at portfolio-level (rather than at organisation or
transaction-level) of a financial institution; and (iii) a risk to system-wide financial stability.” (TFND
Nature in Scope. 2021. p 11).
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WHAT LEADERS NEED TO PAY
ATTENTION TO FOR FUTURE
ACTION
In the relatively near term, given the speed with which
nature and biodiversity are attracting increased attention
from policy makers, investors, and business, leaders should:
• Carefully track how metrics and reporting frameworks
for nature are developing and understand how these
integrate into existing frameworks for climate action.
Simultaneously, leaders need to recognize that impacts
and dependencies related to nature are highly sensitive
to local or regional conditions. Hence, the ways in
which climate impact is measured and acted on may not
translate readily.
• Be aware that greater levels of scrutiny and greater
competition will likely arise over nature-based carbon
offsetting as more businesses and nations make net
zero commitments. The market for carbon offsets is
predicted to be $50 billion US by 2030, but using offsets,
especially without making significant cuts in emissions,
is subject to criticism. Leaders will need to ensure they
have accurate, science-based insight guiding their
offsetting strategy and a high level of transparency.
In the longer term, grasping how the complex, nonlinear
dynamics that underpin natural systems – which include
not just ecosystems but ocean currents, atmospheric
chemistry, and much more – shape business activity in the
era of climate change will require different ways of thinking
and new forms of adaptation. To act effectively, businesses
must incorporate inputs from diverse stakeholders to see
trends across different scales and expect probabilistic
and increasingly volatile operating conditions (HowardGrenville & Lahneman, 2021).
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Despite uncertainty, on what will happen, where, and when,
we do know that nature and its benefits are not evenly
distributed geographically. Just over 17% of the Earth’s
land surface supports 77% of plant species and 43% of
vertebrates, while 0.012% of the oceans contain about 50%
of range-restricted species (Dasgupta, 2021). This means
that conserving a prioritised 30% of biodiverse land area
would get us almost two-thirds of the way to meeting goals
for conserving species, water regulation, and carbon stock
(Jung et al., 2021).
This has key implications for how future actions should be
undertaken:
• Leaders can and must prioritize their nature positive
actions to address the most valuable biodiverse areas,
which simultaneously may yield outsize climate
benefits.
• Decisions should adhere to a mitigation and
conservation hierarchy, prioritising preserving nature
and reducing impacts over restoring it, and (as a final
resort) compensating for losses (Milner-Gulland, 2021).
Some changes to nature, such as species loss, are
irreversible; others, such as eutrophication in lakes due
to excessive phosphorous, are essentially irreversible
for the time to recovery is so long.
• Decisions related to the conservation or restoration
of nature should be made on a local or regional scale
with input from local stakeholders, including those
with indigenous knowledge and who may rely on
nature for their livelihoods. Business leaders will need
to work across these domains and interests to develop
approaches that offer mutual benefit.
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WHAT IS THE TOPIC?
Climate change is already affecting business and civil
society all over the world. Floods, fires, draughts and other
extreme heather events have been upending people’s lives
and livelihoods for the last few years and most analysts agree
that things will get worse before they stabilize if they ever do.
From a business strategy perspective, there are a number
of issues to think about in this context including managing
a company’s own environmental footprint and explaining
what it is doing to the regulatory authorities, shareholders,
customers, employees and civil society as a whole.
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Another level of analysis has to do with understanding
how these changes affect the firm’s core business as well
as its supply chain and distribution channels. Agribusiness
and Energy, for example are two sectors with particular
vulnerabilities.
A third area of concern is how climate change will impact
the global geopolitical situation in which large companies
are operating. Business leaders often do not contemplate
geopolitical risks in their development of their international
or global strategy. They are, in fact, often taken by surprise
when international incidents, revolutions, sanctions or even
wars upset their global supply networks or sales efforts in a
particular country or region.
The impacts of a changing climate are likely to amplify
geopolitical tensions around the world. The good news is
that we can foresee, with a certain degree of certainty, some
of the issues which will play out over the next 10-30 years
around the world.

The impacts of a changing climate are likely to
amplify geopolitical tensions around the world
The propose of this section of the climate leadership toolkit
is to highlight what these impacts will be so that business
leaders can take them into account and thereby mitigate or
reduce the risks these impacts will have on their specific
business.

WHY IS IT IMPORTANT
TO BUSINESSES?
There is a growing consensus that Sr. Management and a
company’s Board of Directors needs to balance short term
returns with its medium term viability and prosperity.
What is also clear is that companies are increasingly
competing with each other for global market share and that
this competition has led to doing business in many parts of
the world.

One assumption, for example, is that sea lanes will remain
open. Although there has not been large scale naval
blockades since the 1960s, there have been interruptions
due to technical failures and weather that gives us a glimpse
of what may happen. The latest example was the closure of
the Suez Canal for 6 days in March of 2021 due to strong
winds which caused the Ever Given, a 1300-foot container
ship, to block the canal causing delays to hundreds of
vessels.

By and large, this expansion has been based on the idea
that the overall business landscape will be stable for the
foreseeable future making it possible to develop long term
supplier relationships, build manufacturing facilities and
develop sales channels.

An example of how politics and geopolitics can affect trade
was the tit for tat trade war that erupted between China and
The United States in 2019. As President, Donald Trump pulled
the U.S. out of the Trans Pacific Partnership and began the
conflict with China. The net result are a set of tariffs on over
$400 billion worth of goods that by August 2021, the Biden
administration had still not lifted.

Over the last few years this basic idea has been proven
wrong in a number of cases causing enormous impact on
businesses around the world.

Climate change will have a direct impact on a number of
countries and regions around the world and have a direct
impact on the business landscape.

CLIMATE
CHANGE
• Higher temperatures
• Stronger storms
• Rising seas
• Draughts/floods
• Fires

IMPACTS
• Migration
• Institutional failure
• Popular unrest
• Revolution & war

WHAT WE KNOW TODAY AND
HOW BUSINESS CAN ACT ON IT
What is clear so far is that no matter how ambitious
the new set of nationally determines contributions are
at COP 26, some impacts of climate change will continue to
be felt for the next 10-20 years. These impacts will include
more extreme weather events, hotter temperatures, fires,
floods, and draughts. They, in turn will supercharge the
current geopolitical situation.
The good news is that these trends are plain to see. Business
leaders can therefore build scenarios into their medium
term planning. This will lead to being able to take advantage
of the opportunities a changing planet will offer as well as
managing the risks.
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BUSINESS
LANDSCAPE
• Economic Activity
• Political Stability
• Geopolitical Situation

AFRICA
Climate change is already affecting the African continent
with temperature increases which are higher than the global
average and changes to rain patterns. Many countries in Africa
are particularly vulnerable because of their dependence on
agriculture, fishing and livestock.
Added to this, the infrastructure and institutions needed
to mitigate climate change or react to extreme weather are
either lacking, insufficiently funded or mismanaged in many
African countries.
There is already conflict in many countries between nomadic
herders and farmers for scarce resources. A general theme
is that as things get worse, even more people will migrate
from rural areas to the cities placing even more stress on
infrastructure which is already inadequate.
Governments which are not able to provide basic services
for their people open the door to extremist groups, terrorists
and even revolution. In addition, it is possible that conflict
will arise between countries, over water, fishing rights and
other issues.

THE MIDDLE EAST
In the Middle East water is generally scarce and will become
scarcer. Both the Syrian Civil War and the war in Yemen were
caused, in part, by draught and conflicts over water.
Another issue is the reliance of many of the countries in the
region on their income from exporting oil, and in the case of Qatar, natural gas. If the Western democracies and China become
serious in their efforts to curb emissions, they will decrease
their oil imports potentially driving down both the volume and
price. Without the ability to subsidize prosperity, the govern-
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ments of the region may face internal opposition which could
lead to revolution. Iran, for example, will actively support the
Shia minority in Saudi Arabia and other Sunni monarchies and
this could eventually lead to war.

EUROPE, RUSSIA AND THE ARCTIC
Western Europe is considered to be geopolitically stable and
able to deal with heat waves, fires, floods at the national level.
The two geopolitical challenges in Europe are continuing
immigration and its relationship with Russia and Turkey.
To some degree the exit of the United Kingdom from the
European Union was caused by fear of uncontrolled immigration
from Syria and Africa. Europe’s initial uncoordinated response
to Covid-19 also demonstrated that the EU is institutionally
fragile. Ongoing challenges such as the recent flooding in
Germany and fires in Italy will cause similar pressure.
In Russia, Turkey and other countries in the East, the
institutional capability to deal with a changing climate is
significantly less potentially leading to more migration from
the East. Another challenge facing Russia has to do with the
railways and roads it has built on permafrost in the Northeastern
part of the country. As the permafrost melts, that infrastructure
will collapse.
Another major issue facing Europe is the increased warming
of the arctic. Norway, Sweden and Finland are concerned about
Russia’s intentions in the region as well as the environmental
damage that increased exploitation of the arctic may cause.
Russia is also dependent on the international price of natural
gas and may become more dangerous and unpredictable
especially considering a lack of a clear successor to Valdimir
Putin.

CHINA AND ASIA PACIFIC
Asia Pacific is thought to be another region that is highly
vulnerable to climate change.
To begin with, some of the maritime countries such as Kiribati
and the Martial islands may simply vanish if sea levels rise by
as little as 50 cm or so.
Even more worrying is the fate of the megacities along the
coast of the region which are prone to storm surge, saltwater
intrusion into aquifers and extreme weather events such as
typhoons and tsunamis.
The region also relies on fishing stocks which are being
depleted on the one hand and may be shifting north on the
other. Vietnam, for example, is seeing some of its traditional
fishing resources migrating into cooler Chinese waters.
To make things even more complex, the glaciers on the Tibetan
plateau are melting at an alarming rate causing flooding in the
river systems in China, Bangladesh, India and Pakistan.
These changes come at a very complex moment in the
geopolitical relationship between China and the other
countries in the region as well as the wider world. China offers
the counties of the region investment as part of its one belt one
road initiative, as it does in Africa and Latin America, but does
with the expectation of political support.

THE UNITED STATES AND THE AMERICAS
In terms of climate change, North and South America are

OPEN QUESTIONS LEADERS
NEED TO PAY ATTENTION TO
FOR FUTURE ACTION
In order to incorporate the climate driven geopolitical
dynamics into business strategy, there are five questions
that business leaders may want to consider.
WHERE AM I?
The first question is to fully understand what exposure, if
any, a specific company has with respect to these issues.
The key to doing this is to understand the company’s global
footprint at three levels including the markets it serves, the
location of its people and operations, and the extent of its
global supply chain.
The conceptually easiest question is to understand where
the organization has its people and operations.
For some companies markets are fairly straight forward while
others need to consider the not only their direct customers
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experiencing many of the same issues as the rest of the world.
One clear impact will be the continuing pressure of immigrants
moving North in search of prosperity and institutions which
can handle the changing climate.
At the global level, the key issue is the continuing rivalry
between the U.S. and China. While this issue is complex and
multifaceted, part of the rivalry will revolve on lbeing seen as
a leader in the race to zero while at the same time developing
their own industries to compete at the global level in clean
energy, telecommunications and cybersecurity.
In terms of climate change, North and South America are
experiencing many of the same issues as the rest of the
world. One clear impact will be the continuing pressure
of immigrants moving North in search of prosperity and
institutions which can handle the changing climate.
From a regional perspective, the biggest issue will be the
degree to which the United States and Canada actively
support the other countries in the region to build their own
institutional resilience or face mass migration.
At the global level, the key issue is the continuing rivalry
between the U.S. and China. While this issue is complex and
multifaceted, part of the rivalry will revolve on leading or
following in taking action on decarbonising their respective
economies and developing their own industries to compete
at the global level in clean energy, telecommunications and
cybersecurity.

but also where their products end up and are used if they are
part of complex supply chains.
In terms of understanding the supply chain the inverse logic
applies. The good news is that many companies have done an
outstanding job of mapping out their global supply chains all
the way down due to interruptions caused by Covid-19.
What makes this question a bit more complex is that it would
also be helpful to have a rough idea of what that footprint will
possible look like 10 or 20 years in the future.
This analysis will result in a detailed understanding of where
in the world the company is and will be in the coming future.
WHAT MAY HAPPEN?
The next question is to look at the regions that have been identified and look at how climate change might affect the counters in
the region and their relationships with each other. This analysis
should be done at two different timescales and looking at a number of different issues.

In terms of time scale, there are some issues which are likely to
be part of the story over the next five years or so, such as
the wildfires in California and Australia and others which
may not raise their head until 2030 or beyond.
In terms of things to look out for, the International Military
Council on Climate and Security has published a risk
matrix for analysis at the country level which gives a fairly
comprehensive list of things to look at including:
• Extreme Weather
• Human Health
• Water and Sanitation
• Food Security
• Poverty
• Corruption and institutional stability
• Displaced population

WHAT DOES IT MEAN FOR THE BUSINESS?
The third question is to think through what these different
concerns would mean for the business should they happen?
Depending on the nature of the company in question, impacts
might be negative or positive.
A consumer products company might find, for example, that
increased regional tensions over water, would create trade
barriers between countries as well as surpressing overall
economic activity reducing sales across the board. The same
tensions, however, could provide an enormous opportunity
for a company which specialised in water management,
desalination, or other related fields.
As this analysis can easily become very complex very
quickly, it might make sense to focus on those risks that Sr.
Management and the Board believe are the most likely and
that will have the biggest impact, either positive or negative,
on the business, its operations, or its supply chain.
Some of these impacts will be considered likely in the next
5 years and others will clearly take a longer time to play out.
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WHAT TO DO?
The 4th question is to determine concrete lines of action
that the company can pursue to either mitigate the risks
identified or to take advantage of the opportunities.
In developing these lines of action, an important aspect will
to think through the time required to respond to changing
circumstances and then to match that timing with the the
different ideas developed.
If, for example, it is thought that international treaties will
require products to be made in a carbon neutral way by 2035,
then a company may have enough time to pursue a research
and development program to figure out how to change its
manufacturing processes.
To take a another, more immediate, example, if one believes
that a possible collapse in oil prices as well as water
shortages will threaten the geopolitical stability of some of
the countries in the Middle East, then it might make sense
to engage with one of the to establish a contingency plan to
evacuate personnel in the case of a crisis.
HOW TO MONITOR AND ADJUST COURSE?
The final question which could be helpful is to develop a
capability to keep track of the evolving situation, monitor
the progress of the lines of action and continually refine the
strategy as things develop
While the fall of Kabul was not linked to climate change,
it is a good example of a geopolitical issue which evolved
faster than most political leaders expected. A company
may have, for example, projected that an eventual victory
of the Taliban was a possibility after the announcement of
the American withdrawal and begun to take steps to phase
out its operations but still not imagined the speed of their
advance in August, 2021.
In this regard, after identifying the issues which need to be
tracked and the Ines of action that should be funded, it makes
sense to periodically update Sr. Management and the Board on
how both the issues and the lines of action are progressing.

FEATURED ARTICLE

and is a good place to start in identifying a company’s exposure.

The International Military Council on Climate and Security
was launched in 2019 by a consortium of European think
tanks with the support of the government of the Netherlands.
The council published their first global report in 2020 and
have since published the 2021 update which includes a deep
dive on the issues facing Sub Saharan Africa and Europe as
well as a risk matrix to identify and manage these risks.
One part of the reports survey security professionals from
around the world and demonstrate how seriously they
consider the issue.
Taken together, these two reports present a realistic assessment
of the impact of climate change on the world’s security situation

What is perhaps less immediately useful for Sr. Executives
and Board members is the discussion of the world’s
diplomatic and security agreements which may mitigate the
risks highlighted in the two reports.
What is interesting, however, is that the reports highlight
the possibility that the climate crisis may prove to be
positive from a geopolitical perspective. The thinking is that
by working together to solve the climate crisis, the
government’s of the leading countries in the world may learn
to work together in other issues facing humanity such as the
United Nations’s Sustainable Development Goals which have
largely been set back as a result of Covid-19.
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FEATURED CASE OR
PRACTIONER INTERVIEW(S)
Vincent Petit is the SVP Strategy Prospective & External
Affairs, head of the Schneider Electric Sustainability
Research Institute, Schneider Electric. The following is his
view of how Schneider Electric incorporates climate change
into its staretgy and his views on the link to geopolitics.
Schneider Electric has had a long focus on sustainability
and climate change, which started 18 years ago. This
has led the company to an incredible journey: in 2021,
Schneider Electric was ranked #1 world’s most sustainable
corporation (Corporate Knights Global 100), a recognition
after decades of relentless efforts.
Sustainability soon became also a core focus of the
company’s strategy and positioning. At the heart of this
was the belief that climate change would become a defining
issue of our time, and that solutions existed to prevent
it. The company therefore started a journey to develop
its portfolio to be in a position to advise and support its
customers into the transition toward a low-carbon economy.
As an example, Schneider Electric launched in 2021 a
Global Climate Advisory Services offer.
A few years ago, the company also decided to create a
Sustainability Research Institute with two main objectives:
further refine its understanding of climate change and
energy transition pathways ; contribute more actively to
the global debate with in-depth, fact-based and credible
analyses of key pathways and solutions. At the core of this
effort lies the belief that not only many solutions exist
already, but also that innovation in energy and digital
technologies have the potential to get the world to net-zero
emissions by 2050 while providing greater benefit for all,
in other words reconcile climate change with economic
development.
The route to 2050 will not only depend on technology,
however. This is because climate change has become such
a global issue that it also triggers rapid transformations
to our global order, in two ways: it becomes – as for other
topics – a new field of collaboration and competition across
regions ; its impacts begin to be felt around the world, and
they modify the existing balance across nations.
On the first transformation, we have to recognize that, if
climate change is global in nature (we all breath the same
air!), and that most of the solutions to mitigate it generally
equally apply across regions (we are talking about the same
buildings, factories and cars after all), these new supply
chains, as they scale up, come under intense scrutiny.
While this did not represent a critical issue when these
were small, new dependencies across nations begin to
emerge. How policies will be shaped in the coming years to
address these dependencies while enabling global markets
to flourish, or not, remains uncertain. Will collaboration
and fair competition in global markets prevail?
At Schneider Electric, our distinctive approach is that we
have designed the company to operate in a multi-local
model. Our innovation and supply chains are essentially
35. Business Schools for Climate Leadership

organized around key regional poles, giving us greater
resilience amidst changes in context.
On the second transformation, we begin to collectively
understand better how each region will be impacted by climate
change. While Schneider Electric has had a significant focus
in early sustainability programs on mitigating climate impacts
from our own operations, notably through the development
of energy and resource conservation measures, waste
management actions, or the decarbonization of electricity, all
measures which gave the company greater resilience, we are
also now assessing our facilities’ exposure to climate change.
An interesting initiative among others on which we currently
work on is a large-scale water conservation program for all
our facilities located in water-stressed areas, a number
unfortunately likely to be growing in the coming years and
decades.

At Schneider Electric, our distinctive approach is
that we have designed the company to operate in
a multi-local model
Another impact of adaptation we also need to take note of
going forward is the major imbalance of impacts across
regions. While it has become clear that no region will be left
unharmed by these changes, some regions are more likely to be
hit harder than others, and it turns out that these regions are
often those facing a sharp increase in population and with the
greatest pressure for economic development. The way this will
be resolved will at large define the future of our world going
forward, and we pay strong attention to this. For many years,
we have developed an ambitious program to help these regions
with accessing sustainable energy and jobs thru training and
education. Yet, much more remains to be done.
To conclude, we see climate change as a defining factor of
change in the coming decades. We believe the world has the
solutions and ingenuity to solve it. We also recognize key
uncertainties at play, and we consider it fundamental to our
company’s success over the long run to keep a sharp and
lucid eye on these developments.
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10 countries account for 75% of the world’s military
expenditure in 2020 according to the SRPRI military
database.

As part of its risk assessment in 2021, the International
Military Council on Climate and Security asked military and
security specialist form around the world to classify risks in
three different time frames. What is telling is that by 2031,
they already see serious climate related risks to the current
geopolitical order.

CLIMATE PHENOMENON RISKS BY 2031
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Climate Phenomena

Finally, the IPPCC’s latest report is very clear in the very
real and present danger poised by raising temperatures,
increased rainfall and prolonged periods of drought. To

get a sese where you can expect what type of impact, you
can consult these charts drawn from the Summary for
Policymakers.

CLIMATE CHANGE IS ALREADY AFFECTING EVERY INHABITED REGION ACROSS THE GLOBE WITH HUMAN
INFLUENCE CONTRIBUTING TO MANY OBSERVED CHANGES IN WEATHER AND CLIMATE EXTREMES
a) Synthesis of assessment of observed change in hot extremes and
confidence in human contribution to the observed changes in the world’s regions

Type of observed change
in hot extremes

North
America

Increase(41)

NWN
WNA

Decrease (0)

CNA

WCE

SAH

Confidence in human contribution
to the observed change

NSA

SAM
SWS

South
America

Medium
Low due to limited agreement

WAF

NES

SES

RAR

EEU

MED

CAR
NWS

High

NEU

Small
Islands

SCA

Central
America

Europe

ENA

NCA

Low agreement in the type of change (2)
Limited data and/or literature (2)

GIC

NEN

WSB

WCA

ECA

ARP

CAF

ESB

Asia

RFE
TIB

EAS

SAS

SEA

NEAF

WSAF SEAF

NAU
MDG

CAU

ESAF

Africa

PAC

SAU

Australasia

Small
Islands

EAU
NZ

SSA

Low due to limited evidence

Type of observed change since the 1950s

b) Synthesis of assessment of observed change in heavy precipitation and
confidence in human contribution to the observed changes in the world’s regions

Type of observed change
in hot extremes

North
America

NWN

Increase (19)

WNA

Decrease (0)

CNA

WCE

SAH

Confidence in human contribution
to the observed change

NSA

SAM
SWS

South
America

Medium
Low due to limited agreement

WAF

NES

SES

RAR

EEU

MED

CAR
NWS

High

NEU

Small
Islands

SCA

Central
America

Europe

ENA

NCA

Low agreement in the type of change (8)
Limited data and/or literature (18)

GIC

NEN

WSB

WCA

ECA

ARP

CAF

ESB

Asia

RFE
TIB

EAS

SAS

SEA

NEAF

WSAF SEAF

NAU
MDG

CAU

ESAF

Africa

PAC

SAU

Australasia

Small
Islands

EAU
NZ

SSA

Low due to limited evidence

Type of observed change since the 1950s

Type of observed change
in agricultural and ecological drought
Increase (12)

c) Synthesis of assessment of observed change in agricultural and ecological drought
and confidence in human contribution to the observed changes in the world’s regions
North
America

NWN
WNA

Decrease (1)

CNA
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America

SCA
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Low due to limited agreement

CAR

SAH
NSA

SWS

WAF

NES

SES

RAR

EEU

MED

Small
Islands

SAM
South
America

NEU
WCE

NWS

Confidence in human contribution
to the observed change

Europe

ENA

NCA

Low agreement in the type of change (28)
Limited data and/or literature (4)

GIC

NEN

WCA

CAF
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ECA
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Asia
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WSAF SEAF

Africa

WSB
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NAU

MDG

CAU

ESAF
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Small
Islands

EAU

SAU

NZ

SSA

Low due to limited evidence
Type of observed change since the 1950s

Each hexagon corresponds
to one of the IPCC AR6
WGI reference regions
NWN

North-Western
North America
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IPCC AR6 WGI reference regions: North America: NWN (North-Western North America, NEN (North-Eastern North America), WNA
(Western North America), CNA (Central North America), ENA (Eastern North America), Central America: NCA (Northern Central
America), SCA (Southern Central America), CAR (Caribbean), South America: NWS (North-Western South America), NSA (Northern
South America), NES (North-Eastern South America), SAM (South American Monsoon), SWS (South-Western South America), SES
(South-Eastern South America), SSA (Southern South America), Europe: GIC (Greenland/Iceland), NEU (Northern Europe), WCE
(Western and Central Europe), EEU (Eastern Europe), MED (Mediterranean), Africa: MED (Mediterranean), SAH (Sahara), WAF
(Western Africa), CAF (Central Africa), NEAF (North Eastern Africa), SEAF (South Eastern Africa), WSAF (West Southern Africa),
ESAF (East Southern Africa), MDG (Madagascar), Asia: RAR (Russian Arctic), WSB (West Siberia), ESB (East Siberia), RFE (Russian
Far East), WCA (West Central Asia), ECA (East Central Asia), TIB (Tibetan Plateau), EAS (East Asia), ARP (Arabian Peninsula), SAS
(South Asia), SEA (South East Asia), Australasia: NAU (Northern Australia), CAU (Central Australia), EAU (Eastern Australia), SAU
(Southern Australia), NZ (New Zealand), Small Islands: CAR (Caribbean), PAC (Pacific Small Islands)

WHAT TO WATCH FOR
Looking ahead, the major things to pay attention to are the
progress of the world’s commitment to moving to a low
carbon economy, the real impacts of climate change we are
already seeing, and the state of play of geopolitical tensions
around the world.
After COP 26, subsequent meetings such as COP 27 will
help us undertstand the degree of consensus or lack thereof
between the countries of the world. While it is tempting to
look at the process which has taken the world from Rio in
1992 to Paris in 2015 as much too slow, the agreement was
an unprecedented achievement. The degree to which the
nations of the world make further National commitments at
COP 26 will give a strong indication of the political will to
tackle the challenge.
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A separate set of things to look out for will be to pay attention
to the signals the earth is giving us and to do so with an
open mind. Heat waves and wild fires, floods and draughts
and stronger storms are all indications of what we should
be expecting. It might make sense, for example, for a large
multinational to establish its own capability to record and
monitor such events in those regions of the world where it
is most active.
The third area to look at is the evolving geopolitical situation
of the world. In the first place business leaders should
monitor the ongoing rivalry between the United States,
China, and Russia as well as the role the European Union
chooses to play.
At a secondary level a specific company will want to track
the geopolitical situation in those countries and regions it is
doing business in and perhaps develop scenarios for what is
likely to happen a the local level.
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Where
to Learn
More

There is an enormous body of literature, specialist web sites,
and magazines that cover the world’s geopolitical situation.
In the U.S., for example, the Council on Foreign Relations
publishes regular reports and there are similar institutions
in every country.
The issue is that business leaders, by and large, do not read
these reports, go the conferences or engage with the issue
unless there is a specific crisis.
There are similar institutions and think tanks looking at how
the world’s climate is likely to evolve and what that means
for specific regions and countries around the world. Most
business leaders do not dig very deeply into this literature or
attend the technical briefings on specific issues.
What is provided below are a series of links to publications
such as the two reports by the International Military Council
on Climate and Security that are relatively easy to read and
a good place to start.
Articles
• World Climate Security Report 2020
• World Climate Security Report 2021
• IPCC report on 1.5 degree - Summary for policymakers
• “Can NATO evolve into a climate alliance treaty organization
in the Middle East?” Kock, C.J. (2020). International Public
Policy on Environmental Regulation. In Michael Boylan
(Eds.). Environmental Ethics. Wiley-Blackwell
Books
• Prisoners of Geography: Ten Maps That Tell You Everything
You Need To Know About Global Politics, Tim Marshall, 2015
• The World in 2050: Four Forces Shaping Civilization’s
Northern Future, Lawrence C. Smith, 2011
• Destined for War: Can America and China Escape
Thucydides’s Trap?, Graham Allison, 2017
• Strategy & Geopolitics, Mike Rosenberg, 2018
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WHY DO WE
CARE ABOUT THIS TOPIC?
In the face of growing pressure from regulators, clients,
and society for companies to “go green,” corporate leaders
legitimately struggle to make ends meet. Managing the
necessary transition while keeping companies profitable
often isn’t easy. The transition to a green economy needs to
happen as quickly as possible. If done poorly, dramatically
reducing our carbon footprint might come at the cost of
just as dramatic welfare losses. Technology and innovation
emerge as the only way forward.

04.
Climate
change and
Technology
Technology and
innovation as a climate
change solution
Concepcion Galdon Sanz-Pastor
Director of IE Center for Social
Innovation & Sustainability / Lead
of IE Sustainable Impact Teaching &
Research at IE’s Sustainability Office
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In the present era, global economic development is very much
coupled with increased carbon emissions1, in part (although
not only) because we have created a carbon-based energy
-intensive economy. Reducing the environmental impact of
economic growth involves a radical transformation of our
economy. As daunting as the challenge might sound, this is
not the first time in history in which we radically change the
primary source of energy fueling economic growth. Until the
industrial revolution and later mass industrialization, the
workforce (and animals) was the gasoline of the economy.
New energy sources, new ways to take energy where needed,
and new production processes led to a new economic context.
Today, we are going through yet another transition—one
which is again powered by technology and innovation.

Reducing the environmental impact of economic
growth involves a radical transformation of our
economy
This chapter discusses the critical relevance of innovation
and technology for the transition to a green economy from a
business perspective. Rather than providing a comprehensive
list of all the existing technologies, it summarizes the spaces
where companies might find opportunities.

WHAT’S IN IT FOR BUSINESS?
Companies are at present facing a complicated context. In
a growing number of countries, regulations are quickly
advancing towards fostering the transition to a sustainable
economy, generating a need to innovate2. It is no longer a
matter of if or when but a matter of how. The terms of the
transition period are unclear, and the split of the burden
is not always transparently negotiated. Managers are
responsible for adapting the companies to operate in the
existing regulatory and social context. At the same time, they
are accountable for the jobs of the companies’ employees,
for creating value for their clients and, in turn, for their
shareholders and stakeholders. The business processes that
brought us here won’t be the ones that will make us emerge
successfully from the other side of the transition.

term “Innovability”. Companies can find in the creation of
innovative solutions their natural role to play in creating a
sustainable economy, one that is consistent with their identity
and capabilities. In doing so, they might also attain business
benefits. Already the first generation of green champions
(big companies who made an early bet on the transition) is
generating returns for their shareholders that are comparable
to big-tech firms4. Innovability and the development and
implementation of sustainable technologies are the primary
tools for managers to limit the downside of the transition
and maximize its potential upside. The circular economy has
become one of the main drivers of “innovability”. According
to the Ellen MacArthur Foundation, a circular economy
eliminates waste and pollution, keeps products and materials
in use, and regenerates natural systems (See chapter on
Decarbonizing Business).

Whether the company in which one bears responsibility has
chosen to transition or if it has run into the transition with
no possible escape, the need to change can generate a wealth
of opportunities. Sustainability is a powerful innovation
lever for companies3. Its relevance in the innovation strategy
of businesses has grown so much that it has led to the

Companies can find in the creation of innovative
solutions their natural role to play in creating
a sustainable economy, one that is consistent
with their identity and capabilities
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WHAT DO WE KNOW, AND HOW
BUSINESS CAN ACT ON IT?
Transitioning to a sustainable economy requires asignificant
effort on many fronts:
GREEN ENERGY SOURCES:
In 2021, 30% of all the electricity worldwide will be generated
using renewable energy sources5, with China, India, or Brazil
heavily investing in renewables as well as the EU and the USA.
The most relevant green energy sources are hydropower (the
one generating the most power), wind (the fastest growing),
and solar (driven by more cost-effective Solar Photovoltaics
technologies). Additionally, biomass fuels are expanding,
although they generate challenges concerning biodiversity
and unintended social consequences due to their effect on
food prices. Finally, green hydrogen can become one of the

critical fuels as production costs go down. There are strong
proponents of nuclear energy and CO2 capture in coal
plants (stored rather than vented), although these options
remain controversial. Nuclear energy, while reducing carbon
emissions, creates other environmental threats in the form
of nuclear residues. CO2 capture applied to coal plants might
slow down the transition out of coal.
Energy, after being produced, needs to be made available
in the right place at the right time. Hydrogen and biomass
fuels can be stored and carried. In the other cases (primarily
wind and solar), energy generation needs to be done on-site
and/or complemented with storage technologies, with the
fastest-growing one being batteries. Together with continued
efficiency increases and cost reductions of batteries, making
them climate-neutral is the primary innovation focus. This
involves reducing the raw materials needed (the most
problematic being lithium and cobalt), improving production
processes to reduce CO2 emissions, and recycling the
materials once the lifecycle of the battery finishes.

In 2021, 30% of all the electricity worldwide
will be generated using renewable energy
sources, with China, India, or Brazil
heavily investing in renewables as well as
the EU and the USA

EFFICIENCY GAINS:
1. ENERGY EFFICIENCY: Some of the spaces in which
technology is making the most important contributions are:
•Transportation: Transportation accounts for 24% of
global CO2 emissions, of which 74.5% are generated by
road transportation6. In urban transportation, traffic
management systems, pay-as-you-go carsharing solutions,
and optimized last-mile delivery systems are already proven
solutions that reduce carbon emissions. More efficient
designs significantly reduce the emissions from cars, trucks,
ships, and airplanes (fossil-fuel-based, electric, hydrogen, or
powered with built-in solar panels). In freight management,
digital technologies such as AI optimize container capacity,
reducing the carbon footprint of the items transported and
generating company savings.
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•Buildings: In the EU, buildings generate 35% of CO2
emissions7. Solutions to improve building efficiency align
company interests with consumer needs and government
incentives. Building management systems adapt energy use
to what is needed. In offices and commercial spaces, these
solutions can bring down energy consumption by about 30%.
However, not only can we think about saving energy but also
reusing it. An example is regenerative braking for elevators
that recover energy when the elevator descends and stops.
•ICTs: Moving operations to the cloud generates energy
efficiency gains. However, the wealth of data that powers
much of our technology is ultimately stored in hyper-scale
data centers that consume vast amounts of energy in cooling
systems. ICTs are expected to account for 14% of the world’s
carbon footprint by 20408. To offset this impact, big tech
firms are deploying proprietary machine learning algorithms

to optimize data centers’ operations, and they are becoming
large consumers (and producers) of renewable energy.
2. MATERIAL EFFICIENCY: Solutions to reduce embodied
carbon emissions include using less material by design,
substituting it with more sustainable material, enhancing
material recovery, extending product life cycle, and reuse. A
good example is green cement. Cement production requires
heating limestone to almost 3.000 degrees in a chemical
reaction that releases massive quantities of CO2. Thus, the
embodied emissions of anything with cement in it are very
problematic. Companies are developing cement that can be
heated at lower temperatures, producing less CO2, which
is then captured rather than released to the environment.
Green steel is another good example of the same trend.
CARBON CAPTURE AND STORAGE (CCS):
CCS can significantly contribute to reducing the carbon
footprint of our economies. Among them, there are point
of source carbon capture solutions and direct air capture
solutions. Carbon sequestered could become an energy

source if upcycled. Some of the methods used for storage
are geological sequestration (deep beneath the sea, for
example), land sink, or storage in new forests. However, these
technologies have drawbacks too, with risks of leakages (in
the first two cases) and biodiversity issues in the third case.
AGRICULTURE:
Agribusiness has a huge role to play in reducing greenhouse
gas emissions. Not only CO2 but also methane and nitrous
oxide. In 2018, emissions associated with the food chain
accounted for 33% of all human-generated greenhouse gas
emissions9. IoT technologyy can optimize resource use
(making water available is often intensive in electricity) as
precision agriculture systems are becoming more efficient.
Also, there are solutions to reduce methane from cattle
digestion (including new feeds and strategies for methane
capture). However, among the most promising, is a low-tech
methodology: regenerative agriculture. Regenerative
agriculture describes an array of farming practices capable
of rehabilitating ecosystems and biodiversity by working
with nature-based solutions such as agroforestry.

Regenerative agriculture describes an array
of farming practices capable of rehabilitating
ecosystems and biodiversity by working with
nature-based solutions such as agroforestry

QUESTIONS MANAGERS
SHOULD ASK THEMSELVES.
When discussing innovation and technology for
sustainability, managers are often tempted to wait for one
technology to solve every problem – the one energy source
that will become the new oil. But, as discussed above, what
companies need (and to an extent already have) is an array
of solutions that, interconnected and deployed where each
might be relevant, ultimately deliver economic growth that
doesn’t produce such a significant environmental impact.
The main challenge is to scale what we have and improve
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it to continue to make it economically viable and prevent
it from becoming environmentally damaging as it scales10
(for example, large wind power generation stations induce
changes in birds’ migration habits). In this process, here are
a few questions that managers can consider:
1. DO I REALLY KNOW WHAT AMOUNT OF
GREENHOUSE GASES MY COMPANY EMITS AND
WHAT PROCESSES ARE RESPONSIBLE FOR
THEM?
Companies have always been at the forefront of strategic
management, which involves generating, tracking, and
using as much data as possible in everyday decision-making.

The main challenge is to scale what we
have and improve it to continue to make
it economically viable and prevent it from
becoming environmentally damaging as
it scales

To begin with, you need a method to account for a company’s
footprint. Then, there is the challenge to generate and track
the necessary data to implement it. Digital tools can help
companies reduce their carbon footprint more efficiently
by offering information about what interventions generate
the most impacts (positive and negative) in the company.
IoT integration, blockchain based applications or predictive
analytics become essential elements of such tools. Companies
that develop them have a growing market for their products.
In the absence of smart measurement tools, any effort
will have impacts that you will never properly account for,
manage, and optimize.
2. WHAT ARE THE SOURCES OF THE ENERGY
WE ARE CONSUMING?
You can change your entire fleet to electric vehicles, but if
the electricity they consume is carbon-based, all the electric
cars in the world won’t make a relevant impact on your
emissions. Each of the abovementioned energy sources
can be more cost-effective and efficient than the others,
even than carbon- based sources, in some contexts and too
expensive or materially impossible to use in others. They
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can also be integrated using Artificial Intelligence to deliver
stable power11. Which might be the best option for you of the
available energy sources?
3. WHAT ELEMENTS COULD I OPTIMIZE IN MY
VALUE CHAIN TO BE MORE EFFICIENT?
Energy efficiency: We already discussed efficiency gains
you could reap from renewing your fleet, using carsharing,
optimizing freight, or implementing smart business
management systems. In addition to this, you can consider
new approaches to production that avoid long-distance
transportation of finished goods. Instead, transporting
prepared parts and finishing the product closer to the
final market optimizes space in ships and reduces carbon
footprint per item. If you are among the few firms still using
local computers to perform complicated operations or use
image-intensive applications, cloud computing can be a
good solution for you. If you are already using cloud-based
systems, consider how those data centers are managed
and choose vendors that have greener operations. Their
emissions contribute to yours.

Material efficiency: If you produce or use physical products,
consider the carbon emissions embodied in them. There are
new tools available in the form of smarter design software
that assists in optimizing material use, design methods that
consider material recovery from the beginning. Conversely,
using new materials and developing the new materials that
other companies might use is an auspicious space in which
companies are finding their niche.
4. CAN I CREATE A GREEN BUSINESS MODEL?
CAN I WORK WITH MY CLIENTS?
In all industries, innovation and technology need to be deployed
taking customer behavior and needs into consideration.
Several industries are finding new business opportunities in
the development of “products-as-a-service” business models.
These schemes transform clients from buyers to users. The
company keeps the ownership of the asset and attaches
services to it that enhance the value for the client. In B2B,
by selling greener products, you reduce your clients’ carbon
footprint, which might give you a competitive edge.
5. COULD THE COMPANY I LEAD ADVANCE
GREEN TECHNOLOGY DEVELOPMENT?
As we consider the innovation process, we might be
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confronted with a fake dichotomy: Technology push vs.
demand-pull debate. Technology push proponents believe
that technology needs to be developed through extensive
programs sponsored with government money and, once
new technology exists, the economy will follow suit with
implementing it. Market pull proponents consider that the
private sector is the main motor of technological change,
which happens due to economic incentives. However, both
strategies are relevant. Technology push is more important
at the beginning of developing a new technology when
market failures are more prevalent, and market pull is more
important at later stages. There are three stages in technology
development:
•New technology RD&D stages, mainly fostered through
public/institutional funding
•The transition from public to private funding
•Market pull, policies to foster private financing.
Consider the technological capabilities of your company.
Are there technical applications you can develop that might
be mature enough to transition to private funding and be
commercialized? If so, you could join the next generation of
green champions.

FEATURED ARTICLES BY FACULTY

CRITICAL FACTORS FOR TRANSFORMING
CREATIVITY INTO SUSTAINABILITY
Author:
Wojciech Przychodzen
Justyna Przychodzen
Daniel A. Lerner
Although creativity and sustainability have received
considerable attention in the literature, there is limited research
considering both – particularly in relation to co-existing
organizational factors which facilitate the transformation of
creativity into sustainable products. This paper explores this
gap through an analysis of six case studies of commercial
organizations presenting both successful and unsuccessful
implementation of sustainable products/services, across types
of firms and industries. Read complete article

GREEN INNOVATION, MANAGERIAL
CONCERN AND FIRM PERFORMANCE: AN
EMPIRICAL STUDY
Author:
Mingfeng Tang
Grace Walsh
Daniel A. Lerner
Markus A. Fitza
Qiaohua Li
Extant literature, while often suggesting a positive link between
green innovation and firm performance, is inconclusive.
Using a unique dataset sampling 188 manufacturing firms in
China, we examine how managerial concern (for green issues)
moderates the relationship between green innovation and firm
performance. We find that green process innovation and green
product innovation both significantly (positively) predict firm
performance, when not considering managerial concern for
the environment. Once managerial concern is included, we
observe that it compounds the positive effect of green process
innovation on firm performance – but not product innovation,
which no longer explains significant unique variance in firm
performance. Read complete article
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INNOVATION IN INSURANCE PRODUCT DESIGN
Author:
Pedro Gete
Athena Tsouderou
Susan M. Wachter
Climate change creates risks of natural catastrophes with
dramatic effects for housing and mortgage markets. We need
innovations to hedge and bear the losses caused by such natural
disasters. In this paper, we study an innovative new market
that insures and prices such climate risks, the US market for
Credit Risk Transfers (CRTs) linked to US mortgages. In this
novel market, investors trade complex securities linked to
mortgage payments. We estimate that mortgage rates implied
by this market in hurricane-prone counties would be 15% higher
than inland. These price differences serve as signals of risk and
encourage households to internalize the hazards from climate
change. Read complete article

SUSTAINABLE ELECTRIC VEHICLE CHARGING
USING ADAPTIVE PRICING.
Author:
Konstantina Valogianni
Wolfgang Ketter
John Collins
Dmitry Zhdanov
A transition to electric vehicles (EVs) is widely assumed to be an
important step along the road to environmental sustainability.
However, large-scale adoption of EVs may put electricity grids
under critical strain. Efforts to manage demand peaks through
pricing schemes may create new peaks at low-price periods
if large numbers of EV owners use smart charging to benefit
from low prices. This effect is expected to be amplified when
EV owners adopt smart decision support to assist them with
optimal charging decisions. To address this challenge, we
present adaptive pricing, a method to learn from EV owner
reactions to prices and adjust announced prices accordingly.
Read complete article
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FEATURED CASES/PRACTITIONER INTERVIEWS
Javier Manzanares
Deputy Executive Director of Green Climate Fund

Nacho Rivera
Co-Founder and CEO of The Overview Effect

The Conference of the Parties (COP/21) invited the Board of
the Green Climate Fund (GCF) to consider ways to provide
support for facilitating access to environmentally sound
technologies (ESTs) in developing country Parties, and for
undertaking collaborative research and development for
enabling and enhancing mitigation and adaptation action.
In that connection, the GCF Secretariat has stepped up to
support climate technology incubators and accelerators.
At the outset, the GCF has approved 177 projects thus
far amounting to $8.9 billion in GCF funding for a total
investment valued of over $32 billion. Approximately 66%
have a technology component, 43% for mitigation, 32%
on adaptation and 25% cross cutting. Having said that,
GCF’s technology portfolio falls short in fostering climate
breakthrough technologies notably when referring to
incubators and accelerators.

After observing our planet from the universe during space
ﬂights, astronauts feel an obligation and responsibility to take
care of that fragile blue dot - our planet - when they return.
This phenomenon is a cognitive change of consciousness,
called the Overview Efect, after which Nacho Rivera named
the firm he leads. Nacho Rivera’s purpose at The Overview
Efect is to enable the potential of organizations to solve the
greatest challenges of our planet by combining the power of
business, science, and technology. They diferentiate three
diferent ways of using technology for creating positive impact:
Replacement, Optimization and Redesign. As an example,
they are working on a Digital Material Bank, leading to a
new paradigm, in which companies share resources with
their own competitors and even with companies in diferent
sectors.
Watch the full interview with Nacho Rivera here

Accelerating, encouraging, and enabling innovation is
critical for an effective, long-term global response to
climate change and promoting economic growth and
sustainable development. However, research, development
and commercialization of climate technologies is being
hampered by insufficient risk-tolerant capital, as well as a
broader range of public blended financing instruments that
can unlock private sector investments. Private investors
commonly seek a safe return on their investment, but
innovation is seldom risk free. The GCF and other financial
institutions can play a central role in “de-risking” private
investment in a high-risk asset class such as innovative
early-stage climate technology companies, as well as to create
a pipeline of investible companies and bankable projects
through support for innovation enablers such as innovation
centres, incubators, and accelerators. Read full article here
IMPACT OF DISRUPTIVE CHANGE
Professor Kock interviews Jorge Fernández (former Galp,
at present McKinsey), who talks about the different types
of disruptions he has seen in the energy sector, how
sustainability impacted the industry, how the challenges
were managed, and the difficulties incumbent firms face
when disruptive innovations happen in the market.
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FACT SHEET

WHAT TO WATCH OUT FOR?

•With the right investment in technology and innovation,
countries can grow their GDP while reducing carbon emissions.
Sweden, for example, since 1990 has managed to increase its
GDP by 58% while reducing its carbon emission by 23% 12.

Blockchain, can it go green?

•Renewable energy technologies are at a commercially
viable stage for many applications. In 2021, 30% of all the
electricity generated worldwide will be generated using
renewable energy sources13.
•Carbon intensive futures need not be cheaper than
renewable intensive futures. It depends on the learning
curve we choose to undertakex14.
•Sustainability is a powerful innovation lever for companies15.
The first generation of green champions (big companies who
made an early bet on the transition) is generating returns for
their shareholders that are comparable to big-tech firms16.
•As much as technology is a great tool to confront climate
change, it also poses challenges. ICTs are expected to account
for 14% of the world’s carbon footprint by 204017.
•Innovations that are not intensive in technology, such as
regenerative agriculture, will also have a critical role to play
in the transition to a green economy.
•Innovations to promote efficiency shouldn’t be reduced
to energy efficiency; material efficiency, which will reduce
embedded carbon emissions, is also critical.
•Rather than one game-changing breakthrough, the
transition to a green economy requires an array of solutions
that, interconnected and deployed where each might be
relevant,ultimately deliver economic growth that doesn’t
produce such a big negative environmental impact.
•Today’s main technological challenge as relates to reducing
greenhouse gas emissions emissions is to scale what we have,
improve it, and go through the necessary learning curves to
continue to make it economically viable while we prevent it
from becoming environmentally damaging as it scales.
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There are many use cases of Blockchain to enable a zero
emissions future. However, blockchain protocols that rely on
proof of work require significant energy consumption. New
protocols as well as the use of renewable energies might turn
the blockchain into a powerful climate neutrality enabler.
Green hydrogen:
Many experts consider that green hydrogen is among the
most promising green energy sources currently available. If
the water used as input is sourced responsibly, the only by
product of its production is oxygen. The technology is still
at a stage where the cost is too high, and several challenges
remain unsolved concerning its transportation. If costs go
down and challenges are solved, hydrogen-fueled vehicles
could displace electric vehicles.
Is consumer behavior going green in your market?
Consumer behavior with respect to green products is very
different across regions and is changing quickly. Track this
variable to identify the right timing for your company to
launch green spinoffs or gain a competitive edge thanks to
green practices.
Keeping a systemic view with respect to funding
technology development:
Depending on your capacity, choosing the right moment
to invest in the right technology can give you an important
advantage. Watch for government-sponsored efforts that move
into public-private partnerships or consortium-led projects.
Fair and respectful transition:
The transition to a green economy will have winners and
losers. Unfortunately, losers might be among those that
are already vulnerable (see chapter on inequality). As you
consider technological options, ponder potential social
consequences and the negative environmental impacts
of technologies that seem positive from a greenhouse gas
emission perspective.
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• Direct air

Where
to learn
more

Innovation and technology applied to the fight against climate
change is a quickly evolving reality. Thus, publications about
latest trends get outdated quickly. Below, you will find a list
of recent publications that speak to this chapter’s discussion.
My recommendation is not only to read the specific report
or article featured today on the links below but to navigate
in the websites of the mentioned organizations regularly as
they usually share relevant and updated content:
International Energy Agency (2021), Global Energy
Review 2021, IEA, Paris https://www.iea.org/reports/
global-energy-review-2021
UNFCC (17 May 2021),The Good, The Bad And The Blockchain
https://unfccc.int/blog/the-good-the-bad-and-the-blockchain
Ouziel, S., Avelar, L., (29 June 2021), 4 Technologies
That Are Accelerating The Green Hydrogen Revolution,
World Economic Forum, https://www.weforum.org/
agenda/2021/06/4-technologies-accelerating-greenhydrogen-revolution/
Chandaria, K., Duso, M., & Frédeau, M., (2021, March 22).
The Next Generation of Climate Innovation. BCG. https://
www.bcg.com/publications/2021/next-generation-climateinnovation
Podder, S., Burden, A., Kumar Singh, S. & Maruca, R., (2020
September 18), How Green Is Your Software? Harvard
Business Review https://hbr.org/2020/09/how-green-isyour-software
Aminetzah, D., Katz, J., & Mannion, P., (June 2, 2020),
Feeding the world sustainably, McKinsey Quarterly, https://
www.mckinsey.com/business-functions/sustainability/
our-insights/feeding-the-world-sustainably
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The business world has a new job to do. And it is the most
challenging, necessary and time-critical transformation it
has ever had to carry out. In fewer than ten years, we need
to halve global carbon emissions if we want to limit global
warming to 1.5°C, in line with the Paris Agreement. That is,
we need to reduce emissions by 7.6% every year from now to
2030. Every year we fail to act, it becomes both more difficult
and costly to reduce emissions.1

05.
Climate
change and
Business
Transformation
Knut Haanaes,
IMD Lundin Chair Professor
of Sustainability
Natalia Olynec,
IMD Head of Sustainability
Julia Binder,
IMD Professor of Sustainable
Innovation and Business
Transformation

And 1.5°C is critical. According to the United Nations
Intergovernmental Panel on Climate Change (IPCC), the
difference between 1.5°C or 2.0°C means:2
• Between 70% and 99% of coral reefs dying
• Double the likelihood that insects – vital pollinators – lose
half their habitat
• Ice-less summers in the Arctic Ocean once per century or
once per decade
• One meter added to the rise in sea-level – i.e. 6 million or
16 million people affected in coastal areas by the end of
this century
As detailed in the chapter by HEC Paris, net zero commitments
by governments are mushrooming in the wake of the 2015
Paris Agreement: economies accounting for half of the global
GDP have made a commitment of some sort.3
These pledges will cascade down to businesses. Companies
will not be let off the hook; first, as they are major direct
emitters of CO2, but also because consumer action can
only get us so far. Governments know this too: it is only
possible for the cumulative impact of all drastic actions that
consumers are able to take individually to reach about 30%
of the reductions needed.4 Businesses must – and in many
ways must want to – lead the charge, or else they will face
the combined effects of physical, transition, regulatory and
reputational risks. If they don’t act, they are likely to become
obsolete in a carbon-neutral world.
As a response, early movers are increasingly putting
sustainability on the agenda. Still, there is a long way to go to
close the gap between intention and action. While the ‘what’
is clear, the ‘how’ is often muddled. Although up to 80% of
large businesses have a net-zero ambition or are about to set
one, only about half have a roadmap, and a mere 10% have an
initiative verified by science.5

UNEP, “Emissions Gap Report”, 2019
IPCC, “Special report: Global Warming of 1.5 ºC”, 2018
3
Energy & Climate Unit, “Net zero: the scorecard”, July 2020
4
Based on France. Source: Carbone4, « Faire sa part ? Pouvoir et
responsabilités des individus, des entreprises et de l’Etat face à l’urgence
climatique », June 2019
5
Source: South Pole, “Crossing the line to zero: the state of net zero
commitments”, 2021
1
2
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Real business transformation is needed in response to
increasing investor pressure, changing consumer and
employee preferences, and regulations supporting mitigation
and adaptation. It will require bold ambition and efforts across
industries, and in collaboration with policymakers and civil
society. Multinational businesses have global reach that creates
the opportunity to implement transformation at a systemic
level.
For firms playing catch up, a core group of sustainability
leaders offer best practices for transformation at scale. Instead
of simply adding so-called ‘green’ products or services, they
are undergoing holistic transformations in their strategies,
C-Suite roles, operations, stakeholder engagement, and impact
measurement and reporting, as outlined in the chapter by
Oxford Said Business School.
Change is accelerating. We are witnessing a technology
revolution promising a way to reduce the usage and effects
of fossil fuels. Circular economy models are transforming
entire supply chains, focusing on how we manage resources,
make and use products, and what we do with the materials
afterwards. Standards for improved business practices are
also emerging that will provide an agreed set of accounting
principles to disclose climate performance, enabled by big data
and AI. Education has a key role to play in accelerating change,
too: business schools must help spread best practices to ensure
that winning solutions scale broadly and rapidly.
The benefits of sustainable business transformation for both
planet and profit are clear. Transitioning to a low-carbon,
sustainable growth path could deliver a direct economic gain
of US$26 trillion by 2030, according to research conducted by
the Global Commission on the Economy and Climate. What is a

Click image below to play video

Sustainability - Capitalism must rediscover its purpose
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risk to some is an opportunity for others. An Accenture study
of the circular economy identifies US$4.5 trillion of additional
economic output that could be unlocked by 2030 (rising to
US$25 trillion by 2050) through circular business models that
decouple economic growth and natural resource consumption.6
Stakeholders on all fronts are asking companies to reinvent
themselves, in order to contribute to the global climate
effort, with ethical reasons today becoming enlightened
self-interest.
When climate strategies yield extra profits, the tradeoff between doing well and doing good disappears, and
management, financial sponsors and customers will happily
join forces to push the climate agenda.
Typically, sustainable companies can boost revenue through
premium pricing and access to new customer segments at all
ends of the income spectrum. Environmentally and socially
aware consumers, including emerging customer demographics
such as LOHAS (Lifestyles of Health and Sustainability), are
typically willing to pay 15-30% more to sustainable companies.
Unilever, the leading fast-moving consumer goods company,
announced in June 2019 that its purpose-led Sustainable Living
Brands were growing 69% faster than the rest of the business
and that they delivered 75% of the company’s growth.

 ttps://timetotransform.biz/wp-content/uploads/2021/03/WBSCD_
h
Vision2050_Time-for-a-shared-vision.pdf
7
Nucleus research, “The ROI of Philanthropy: Consumers Willing to
Spend 6% More for Products from Socially Responsible Companies”,
November 2018
6

On the cost front, operational efficiencies, or reductions
in energy use or waste, have direct benefits on the
bottom line. Walmart, for example, aimed to double its
logistics efficiency between 2005 and 2015. The end of
2014 saw fuel efficiency improve by approximately 87%
compared to the 2005 baseline. This resulted in 15,000
tonnes of avoided CO2 emissions and savings of nearly
US$11 million.8
Today, regulators increasingly ask companies to pay for their
externalities and what used to be in the sphere of risks now
directly enters the P&L. As a result, airlines, for example,
must factor in the cost of their CO2 emissions, at a value of
about €30 to €50 ($36.50 to $60.90) per tonne in 2021 to date.
Accounting for these externalities strengthens the business
case, as sustainable initiatives reduce these recurring costs.
In addition, indirect benefits also add up: a sustainable
vision and mission can galvanize your workforce, with a 1.4fold increase of engagement at work and a 1.7-fold increase
of work satisfaction.9 This directly boosts productivity,
reduces costly employee churn and helps to attract talent, in
particular millennials and Generation Z.
Using sustainability as a lens for innovation helps a
company to remain relevant in the long term, by accounting
for emerging risks and opportunities that will become
financially material one day. Umicore, a global leader in
the circular economy space, transformed from traditional
mining to urban mining: instead of extracting resources
from the ground, the company today sources materials from
used computer equipment. The challenge with indirect
impacts is that they are, by nature, difficult to quantify
and will thus tend to be overlooked or discounted. And
this partly explains why companies struggle to identify
and sell positive business cases for sustainability to their
management and boards.
But the ultimate rationale for change could be survival,
with corporate scandals haunting many corporations. As
recognized by leaders in the investor community (think of
the 2021 letter to CEOs from Larry Fink, CEO and Chairman
of BlackRock), the line between sustainability risk and
financial risk is gradually disappearing. Companies are
becoming exposed to the scrutiny of civil society; if negative
externalities are not directly paid for through regulation,
they will be done so via an increased risk of sustainability
scandals, threatening companies’ survival. The sustainability
megatrend could be the ultimate survival test for corporate
agility, given its complexity, unpredictability, speed and farreaching business implications.

WHAT WE KNOW TODAY AND
HOW BUSINESS CAN ACT ON IT
Even when a willingness to change is acknowledged, many
organizations have trouble moving from a theoretical
understanding of why climate action should be on their
business agenda to what it should look like in practical terms.
Without a cross-organizational buy-in from the start, an
organization will likely fail in its good intentions to bring
about a climate strategy. The top players in this field –
from Schindler Electric, to Neste, to Ørsted – share certain
common threads in their approach. They incorporate a topdown and bottom-up integration of climate strategy into
their core business. Here’s how:
1. T
 HEY ANCHOR A COMMITMENT TO CLIMATE
IN THEIR PURPOSE
Without a coherent purpose, bold moves cannot be made
in a business. The corporate purpose should encompass
sustainability rather than solely the bottom line, and there
must be a genuine willingness to transform the business
model. They ask what their business’ existing role is in the
world and how it can be transformed into something more
purposeful that addresses current problems.
2. THEY SET THE TONE FROM THE TOP
CEOs who have had first-hand experience with
environmental issues in their childhood or during their
career tend to be more courageous in terms of sustainability
than those who do it because they are afraid of losing their
license to operate. “I am neither a pessimist nor an optimist;
I am an activist,” said Schneider-Electric’s CEO Jean Pascal
Tricoire. No doubt, his earlier experiences with SchneiderElectric in South Africa and China in the 1980s have played
an influential role in that development towards action-based
leadership.
3. T
 HEY INTEGRATE SUSTAINABILITY INTO
THEIR STRATEGY
Leaders are now merging sustainability with strategy
to pivot the business to gain competitive advantage.
Sustainability goals must be embedded into every facet of
the firm’s operations for the outcome to be credible. Very
often, this leads to new business models, which can lead
to reinvention.
4. THEY ADD SUSTAINABILITY TO EACH ROLE

T. Whelan, C. Fink, “The Comprehensive Business Case for
Sustainability”, Harvard Business Review
9
Towers Watson, Global Work Force Study
8
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Every function today should have a stake in sustainability.
The Chief Financial Officer needs to determine how best to
report on ESG and how to respond to investor pressures.

The Chief Marketing Officer needs to recognize and address
new customer demands. The Head of Operations needs to
reduce waste, create circular solutions and be lean in terms
of carbon footprint. The Chief Human Resources Officer
needs to address how to offer support to employees and
local societies where the company operates. For example,
at Schneider Electric, the Chief Sustainability Officer is also
the Chief Strategy Officer. Another approach is to elevate
the function of Chief Sustainability Officer to an Executive
Committee one. This happened recently at French-Swiss
building materials multinational Lafarge-Holcim, with the
appointment of Magali Anderson as Chief Sustainability
and Innovation Officer.
5. THEY FOCUS ON ISSUES THAT MATTER
Sustainability leaders focus on material issues that have
a significant impact both on society and their company’s
value drivers – such as revenue, growth, margins, and
risk – as both are intrinsically related. These factors vary
depending on industries and need to be assessed carefully
and periodically reviewed. Depending on the business
model, this could mean focusing on a range of topics such
as GHG emissions, air quality, energy management, fuel
management, water and wastewater management, waste
and hazardous materials management, or land use and
biodiversity impacts.
Investors reward firms that put their focus on areas that
have the greatest impact – either related to cash flow or the
cost of external financing. Firms with good performance on
material issues and poor performance on immaterial ones
perform best.10
6. T
 HEY CHANGE A FEW KEY SYSTEMS TO
FACILITATE TRANSFORMATION
Attention needs to be paid to the processes and systems
required to make things happen, and to have a ripple
effect across the company. Remember: what gets
measured gets done.
Successful firms systematically track non-financial data
(e.g. CO2 emissions) and, whenever relevant, they use
professional service firms to increase internal and external
confidence – this holds true for climate emissions, where
there are well established reporting standards like the GHG
protocol. Schneider’s three-year Schneider Sustainability
Impact (SSI) Index with quarterly reporting and external
audits is a great example of this. Secondly, their bonus
systems to key managers include a sustainability
component to incentivize progress. L’Oréal, Danone, and
Schneider are among the many companies that reinforce

https://www.sustainablefinance.ch/upload/cms/user/
CorporateSustainability_Firstevidenceonmateriality_Khan_Serafeim_
Yoon_February2015.pdf
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their sustainability commitments this way. Thirdly, they
translate these operational measures into ESG reporting and
evaluations to ensure the firm can withstand the scrutiny of
potential investors. Here again, external assessments – for
example, through ESG scorers (e.g. Sustainalytics, S&P) –
are critical for credibility purposes.

OPEN QUESTIONS FOR
LEADERS
SYSTEMS LEADERSHIP
HOW CAN LEADING COMPANIES WORK WITH
GOVERNMENTS, REGULATORS AND NGOS,
AND HOW CAN WORKING WITH MULTIPLE
STAKEHOLDERS BE CONDUCIVE TO ATTAINING
CLIMATE GOALS?
Profound changes happen through system collaboration,
when an entire industry moves towards a certain set of
social or environmental goals in sync with the public sector
and civil society. This can best be described as a collective
raising of the bar to a higher standard, and one to which
industry players are all held accountable.
The figure below shows a cross-industry acceleration in
engagement around sustainability issues.

A TIMELINE OF INDUSTRY-WIDE INITIATIVES
INDUSTRY WIDE INITIATIVES TAKEN TO REDUCE ENVIRONMENTAL OR SOCIAL IMPACT

1985
Responsible
Care.
Chemical
industry’s
initiative to
improve EHS
performance.

1970
Unleaded
gasoline.
Shift to
phase out
harmful
lead from
gasoline.

1995
WBCSD is
formed as
a CEO-led
platform for
business to
respond to
sustainability
challenges.

1993
Forest
Stewardship
Council
established.
Market-based
certification
program for
responsible
forest
management.

1997
Marine
Stewardship
Council sets
standards
for fishing
certification.

2003
Extractive
Industries
Transparency
Initiative.
Global
standard
requiring
disclosure
along the
industry
value chain.

1999
Sustainable
Cement
Initiative.
Global effort
by 10 (now
24) major
cement
producers
with WBCSD.

2004
Palm Oil
WWF-led
Sustainable
Palm Oil
roundtable
with many
business
players.

2003
Kimberley
Process.
Coalition of
government,
civil society
and the
diamond
industry to
stop trade
of conflict
diamonds.

2007
Airbus/
Boeing
initiative
To improve
environmental
performance.

2008
Responsible
Minerals
Initiative.
Supports
companies to
responsibly
source
minerals.

Source: Internet searches; IMD

In recent years, we have also witnessed the emergence
of significant cross-industry groups, designed under the
playbook of systems leadership, that respond to the call for
global transparency on climate.
One such group, the International Business Council of the
World Economic Forum, released a proposal in 2020 that
aimed to rally the existing landscape of standard setters
behind a harmonized suite of measures that all companies
and investors can use as a baseline for reporting their
ESG performance.
Over the next decade, we will see stronger collaboration to
address big societal challenges. These include those within
industries, those in public-private collaborations, and those
in operational ecosystems.
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2010
Sustainable
Apparel
Coalition
founded by
Walmart and
Patagonia.
Over 10,000
manufacturers
use the Higg
index.

2010
Sustainable
Shipping
Initiative.
WWF, Forum
for the Future,
Maersk Line,
ABN Amro,
Lloyd’s
Register.

2012
TFA publicprivate
partnership,
to reduce
tropical
deforestation
from sourcing
commodities
such as palm
oil, soy, beef,
and paper
and pulp.

2010
Ellen
MacArthur
Foundation
to accelerate
transition
to circular
economy.

2014
RE100 global
initiative.
280
companies
commit to
accelerating
the transition
to zero carbon
grids at
scaling.

2017
European
Battery
Alliance.
Coalition
of over 400
actors aims
to develop an
innovative,
competitive
and
sustainable
battery value
chain in
Europe.

2019
Alliance to
End Plastic
Waste
initiative.
80 members
commit to
creating
and scaling
innovative
solutions.

2018
Fashion
Industry
Charter for
Climate
Action.
Declared
aim to
achieve
net-zero
emissions
by 2050.

2020
World
Business
Council for
Sustainable
Development
presents
Vision 2050.

2020
Global Battery
Alliance.
42 global
organizations
agree on 10
principles for
a sustainable
battery chain
by 2030.

CASE: DECARBONIZING THE SHIPPING INDUSTRY
THE TRANSPORT SECTOR CONTRIBUTES 25% OF GLOBAL CO2 EMISSIONS.
MARITIME TRANSPORT ALONE CONTRIBUTES 3% OF THIS TOTAL.
Global C02 EMISSIONS, 2018

TRANSPORT SECTOR PERCENTAGE OF
GLOBAL C02 EMISSIONS

Private
Households
Services

6%

3%

Road

18%

Other

6%

Electricity &
Heat

Aviation

42%

18%

Industry

3%
Maritime

25%
Transport

Decarbonizing shipping is a huge task, but carbon-neutral sea
transportation is being tackled through collaboration on an
industry-wide level.
Shipping accounts for 3% of global CO2 emissions, and the
volume of business is expected to grow by more than 50% over
the next 30 years. There is wide agreement that this needs to
be lowered to zero by 2050 for shipping to decarbonize in line
with the Paris Agreement.
In 2018, the International Maritime Organization (IMO) – the
United Nations agency that regulates shipping – adopted a
strategy aimed at reducing greenhouse gas emissions from
shipping by 50% by 2050 compared with 2008 levels, and
phasing them out completely as quickly as possible this
century. The strategy also aims to reduce the carbon intensity
(emissions per tonne transported) of international shipping by
at least 40% by 2030 and 70% by 2050. Some leading companies
have set even more ambitious targets. Three of the top 10
container shippers, accounting for more than 30% of global
capacity, have committed to decarbonizing their business fully
by 2050.
Still, collaboration across the supply chain is needed to
accelerate the transition. The Mærsk Mc-Kinney Møller Center
for Zero Carbon Shipping is a not-for-profit, independent,
research and development organization that aims to show the
world that it is possible to decarbonize the shipping industry
by 2050 by working with supply chain partners to identify
the transition pathways and supporting the systemic changes
required. Through its research activities, it aims to accelerate
the development and implementation of zero-carbon solutions
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3%
for the shipping sector and to chart feasible decarbonization
pathways for shipping industry players. It also seeks to support
the establishment of regulatory, financial, and commercial
means to create an industry-wide transition strategy.
The Copenhagen-based center was established in 2020 with a
DKK400m ($64m) donation from the A.P. Møller Foundation
(set up by the family that owns A.P. Møller Maersk), but it is
independent of Maersk. Headed by industry veteran Bo CerupSimonsen, the center is backed by 15 strategic partners from
across the energy and maritime supply chains including
Maersk, Alfa-Laval, the American Bureau of Shipping, Cargill,
bp, Haldor Topsoe, MAN Energy Solutions, Mitsubishi Heavy
Industries, Mitsui & Co., NORDEN, NYK Line, Seaspan, Siemens
Energy, Stolt Tankers, and TotalEnergies. Knowledge partners
include McKinsey & Company, the Boston Consulting Group,
Danish Shipping, the Environmental Defense Fund, and the
UK Maritime and Coastguard Agency. The center also works
with other industry and government coalitions, and is a partner
in Mission Innovation’s Zero Emission Shipping Mission,
alongside the US, Danish, and Norwegian governments, and
the Global Maritime Forum.
Its roadmap for this journey calls for action by 2030 to make
the net-zero target by 2050 due to the long investment cycles in
shipbuilding. But important steps need to be taken even sooner.
By 2023, this means large demonstration projects to show what
is possible. A range of green fuels will be needed to achieve the
zero-carbon targets, and these will have to be available across
the world. Several zero-carbon fuels are being developed,
including hydrogen, ammonia, and methanol, each with its
own challenges. The center will work to facilitate “green

corridors” – shipping routes using green fuels between major
ports such as Shanghai, Singapore, Rotterdam, Hamburg, Los
Angeles and New York.
New ship designs will also be needed to accommodate the
green fuels. Because of the long lifetime of a ship, most
new-builds will need to be running on green fuels by 2030.
Such demonstration projects would accelerate the transition
and convince smaller ports and companies of the benefits
of decarbonization, and lead to the transfer of best practices
around the world.
Other important hurdles to overcome require regulation.
Firstly, a major expansion of renewable energy capacity will
be needed to produce zero-carbon fuel sustainably. Green
electricity is being developed much too slowly to decarbonize
shipping. The renewable energy currently available is naturally
being targeted at producing electricity for homes and cars, so
we need to ramp up capacity significantly.
Governments and regulators have a vital role to play here. The
cost gap between fossil fuels and zero-carbon fuels is simply
too great for uptake to happen organically. Tighter global
regulations on energy efficiency are needed to accelerate the
transition and build the confidence needed for the necessary
investments to be made in green technologies, along with
delivering a reliable fuel supply chain.
The introduction of a carbon tax would also serve to
narrow the cost gap between fossil fuels and their zerocarbon equivalents. And while the extra costs would
have to be passed on to consumers, the money raised
could subsidize early adopters of zero-carbon fuels
and be circulated back into the shipping industry.

JUST TRANSITION
HOW CAN WE AVOID SUBSTANTIAL SOCIAL
COSTS WHEN MEETING CLIMATE GOALS?
Companies that focus exclusively on environmental goals
quickly find out that these may have a substantial social cost.
The concept of a “just transition” ensures that the transition to
a climate-neutral economic system happens in a fair way, and
that the socioeconomic impact of the transition is alleviated
for all. This emerging concept is now at the core of climate
strategies, at all levels. On the political level, the EU’s green
new deal is today complemented with the “Just Transition
Mechanism”, aiming to mobilize at least €65-75 billion over the
period 2021-2027. On the corporate level, it is also becoming
an integral part of climate strategies.
The Paris Agreement also acknowledges “the imperatives of
a just transition of the workforce and the creation of decent
work and quality jobs in accordance with nationally defined
development priorities” and highlights the importance of
workers in responding to climate change.
The goal is to reduce emissions and increase resource
productivity in a way that retains and improves
employment, maximizes positive effects for workers and
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local communities, and allows the company to grasp the
commercial opportunities of the low-carbon transition.11
The just transition lens is a useful way for investors to
consolidate ESG into their capital allocation decisions.
Refer to Insead’s chapter for more on this theme.

CIRCULAR ECONOMY
HOW CAN COMPANIES MOVE FROM THE TAKEMAKE-WASTE ECONOMIC MODEL, TOWARD
A CLOSED LOOP SYSTEM OR CIRCULAR
ECONOMY?
Companies are moving from the take-make-waste economic
model, toward a closed loop system or circular economy. By
reconceiving businesses’ activities for improved resource
productivity, they are creating models that recover resources,
extend product life, use sharing platforms, or take pay-for-use
approaches. Emerging circular solutions range from improving
productivity to creating new business models. Businesses
making physical products are creating and building easily
disassembled and repairable products to extend product life.
Caterpillar’s remanufacturing activity returns end-of-life
components to as-new condition, shrinking emissions and
waste. DSM is replacing finite resources with renewables, using
castor beans for thermoplastics in automotive applications and
developing an enzyme to streamline brewing stabilization to
reduce waste.
New business models are evolving to facilitate reuse. Loop’s
waste-free shopping, where consumers receive products
in reusable containers in the Loop tote bag, exemplifies a
subscription service. Many now sell services rather than
products, like Michelin which sells customers kilometers
rather than tires. IT companies are also increasingly using a
circular approach, where they manage the entire life cycle of IT
hardware, from procurement to value recovery, ensuring that
all devices at the end of their use cycle are reused, refurbished,
or upcycled.

BIODIVERSITY RISKS
WHAT’S THE CONNECTION BETWEEN
BIODIVERSITY LOSS AND BUSINESS?
WWF warned in 2020 that we had lost 68% of the global
population of wild vertebrates since 1970. Over one million
species currently face extinction according to the UN
Intergovernmental Science-Policy Platform on Biodiversity
and Ecosystem Services. Human activities are at the heart of
this trend, through the conversion of wild habitats to land for
pasture, as well as the discharge of harmful effluents within
ecosystems, such as chemicals, fertilizers, toxic waste or CO2.
The value delivered by global ecosystem services is estimated
to be $125 trillion dollars per year.12 Healthy ecosystems are
foundational to economies, providing clean water, protection
from storms, pollination of food crops, and climate regulation.
Businesses rely on genes, species, and ecosystem services
to source materials for food, fuel, and medicines. Biomass

diversity is critical for new drug development. Around 70% of
cancer drugs and most prescribed medications are developed
using natural resources.13 The diversity of wild relatives of
major food crops is essential to agribusiness to ensure crop
resistance to disease and pests (IPBES).
As a result, countless sectors are highly exposed to biodiversity
loss: medicine, food, timber, pulp and paper, tourism and
energy all seriously face substantial financial losses.

PACKAGING SHIFTS FROM PLASTICS
HOW DO COMPANIES NEED TO TRANSFORM
THEIR APPROACH TO PACKAGING?
Consumer and regulatory pressure for reducing plastic waste
is mounting, fueled by the work of large NGOs and consumer
associations on awareness of marine plastics pollution and
associated impacts on wildlife. Both the carbon footprint of
using fossil-fuel based hydrocarbons, as well as the waste
generated by single-use plastics face criticism.
China’s 2018 ban on the import of plastics destined for
recycling has fueled the demands for new solutions. Redesign
and reuse efforts, as well as new technologies aimed at
addressing single-use plastic culture, are emerging. Many
consumer goods companies (including Unilever and Procter &
Gamble) have pledged to use recycled material and refillable
containers, or even eliminate packaging entirely. Yet we cannot
simply recycle or reduce our way out of the plastic pollution
crisis, as there is not enough supply of recycled plastic to keep
up with the rapidly rising demand. Companies must change
holistically, including how they design, use, and reuse plastics.
The traceability of recycled plastics also remains an issue, and
manual processes and material contamination are a challenge
to most collection and sorting activities.14

https://www.ituc-csi.org/IMG/pdf/just_transition_-_a_business_guide.
pdf
12
R. Costanza et al, “Changes in the global value of ecosystem services”,
Global Environmental Change, 2014
13
https://www.pwc.ch/en/publications/2020/nature-is-too-big-to-fail.pdf
14
Saabira Chaudhuri, “Big Brands Struggle to Quit Plastic; Consumer
giants are trying switch to other materials and convince customers to use
refillable containers, but those efforts face big challenges,” The Wall Street
Journal Online, 26 November 2019
11
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FEATURED ARTICLE
ESCAPE ESG RISK TRAPS: HOW TO
REINVENT YOUR COMPANY’S ROLE
IN SOCIETY
Paul Strebel and Knut Haanaes, I by IMD, 17 Aug., 2021
Too many companies still focus on extracting value from
society. But being stuck on a “low road” of negative societal
impact can be costly for their businesses in the long run. They
underestimate the associated ESG risks, particularly from
their core business. And when these ESG risks materialize,
they are caught flat-footed, facing high costs to deal with the
consequences, and possibly fundamental changes that make
their business model obsolete.
Instead, companies should be looking to take the “high road”
to positive societal impact, which will ultimately generate
rewards for both shareholders and stakeholders.
To help executives achieve this, we present a framework
for the journey required to shift from negative to positive
impact on society. The approach is based on our research on
the link between sustainability and business performance
and experience working with executive teams worldwide on
responsible governance, long-term strategy and sustainability.
The framework has been shaped by discussions in IMD’s
MBA program and with corporate clients. Read the article

Too many
companies still focus on
extracting value from
society. But being stuck on
a “low road” of negative
societal impact can be
costly for their businesses
in the long run

STAR

POSITIVE
(HIGH ROAD)

Quality governance for people,
planet and profit

SOCIETAL
IMPACT

Compliment people and planet
sustainability

CHAMPION

Transfrom
/ adapt
stakeholder
relations

NEGATIVE
(LOW ROAD)

SUBJUGATOR

EXPLOITER

Leverage ecosystem to get
society to serve shareholder
value creation

Create shareholder value
regardless of value exploited
from environment

(Real-asset-light)

FEATURED INTERVIEWS
ROYAL DSM: GROWING
SUSTAINABLE FOOD SYSTEMS
Intensive farming methods, pesticides, and
fertilizers have provided more food as the world’s
population has tripled over the past 70 years,
leading also to a large reduction in the numbers
living in poverty. But this has come at a heavy price, insists
Geraldine Matchett, co-CEO of the Dutch nutrition company
Royal DSM:
“We’re looking today at how we can feed around 7.9 billion
people, and maybe 10 billion in the future, in a world where
these topsoils are being destroyed every single year. There’s
an estimate that we have only 60 harvests to go, so 60 years
before all topsoils are very depleted. Intensive farming, while
feeding a lot more people, has actually destroyed the planet.”
A switch to a sustainable food supply system is urgently needed,
but the good news is that the solutions are already known. “It’s
about regenerative agriculture. It’s about not tilling the soil. It’s
about rotating crops. It’s about applying ways of producing food
that we can do but we’re not doing because of the current set-up
of our food and agricultural systems. It requires a system change,
as opposed to innovation or individual company contributions,”
says Matchett.
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Replace /
reconfigure real
asset portfolio

(Real-asset-heavy)

Matchett believes the private sector has a key role to play,
alongside governments, industry organizations, and unions.
Companies can no longer just think about their own operations
but need to have a broader purpose, which means having an
impact by helping to solve wider problems. “Your success partly
depends on your ability to help the whole chain address its
biggest challenges,” she says. “And the biggest challenge is often
either the social or environmental impacts that we’re having.”
At DSM, this has involved focusing on the environmental
footprint of dairy products. “There’s a great reason to have
dairy products in terms of diets and nutrition, but how do you
address the footprint? One of the many innovations that we’ve
been working on is how to reduce the environmental footprint
of dairy and meats.”
As the world leader in micronutrients for animal feed, DSM
has been looking at ways of reducing the methane generated
by cows, which is a significant contributor to climate change.
“At first, people found this very strange, but it is connected
with climate change – methane is 20 times more potent than
CO2 – and it also has to do with agriculture. So, over time you
realize that it’s a very serious value proposition because it is
actually exactly the challenge facing the dairy industry today,”
she said. However, such efforts need to be backed by better tools
for measuring environmental and social impacts, particularly
in the food industry. “We need to do a better job at measuring
things. For instance, the true cost of food does not exist. A lot
of externalities are absolutely not reflected in the cost of food.”

DSM itself has undergone a major transformation during its 119year lifetime. It started out as Dutch State Mines, a coal mining
company, then it moved into petrochemical refining, commodity
chemicals, biotech, and fine chemistry, and today it is one of the
world’s biggest food ingredients companies, with 85% of its sales
in nutrition and health. Much of the transformation has been
achieved through acquisitions and disposals, but this has been
accompanied by an increasing focus on sustainability, which is
built into its bonus and incentive systems, with 50% of rewards
linked to the company’s financial performance and 50% to social
and environmental goals.
“We are a triple bottom line People-Planet-Profit company, so we
said, let’s ‘walk the talk’ and signal to everybody that both are
important,” says Matchett. She says sustainability strategies of
companies need to be underpinned by three components: Reduce,
Enable, and Advocate. Reduce relates to the management of your
company’s impact on the world, while Advocate involves arguing
the case for wider actions to tackle climate change.
The previous generation of business leaders made a good start
in both areas. Enable involves using your own activities to seek
broader changes, such as DSM’s push for more sustainable
agricultural practices, and Matchett thinks this is a job for the
next generation.
This means putting sustainability at the core of the company’s
strategy, making it something that is handled at board level,
rather than just by a separate sustainability department, and
embedding it into individual business cases. “You will not be
successful if you ignore these things, so put them in. At first you
may not be rewarded for it, but over time you will be. So doing
well and doing good, in our view, are intrinsically linked but on
slightly different timeframes,” she says. It also involves looking
well beyond your own organization, working with suppliers and
customers to change the whole value chain. “You have to think
about working upstream and downstream in an integrated endto-end system way,” she says.

NESTLÉ CEO SEES SHIFT IN
CUSTOMER PRIORITIES
Mark Schneider, Chief Executive of the Swissheadquartered global food and drinks company,
says he and his team have noticed a marked shift
in the attitude of consumers towards sustainable
practices and products, as concerns over the
effects of climate change and biodiversity loss shot to the top of
the public policy agenda.
“We are going through a significant change when it comes to how
our consumers think about sustainability,” says Schneider, who
has been in the role since 2017. “From our consumer research,
we know that the younger, the better educated, the more affluent
consumers are, the more important this topic becomes. We also
live in a digital age where all of your sustainability practices
sooner or later are fully transparent and known to the consumer.”
For Nestlé, whose products and packaging rely on an array of
supply chains across agriculture, commodities, and on labour
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markets worldwide, the implications are clear.
“If we miss the boat on these trends, we will pay the price down
the road in the form of losing consumers and losing market
share,” explains Schneider. “It’s not only about doing what’s
right, but also staying relevant to a consumer who has now
different needs from maybe 20 or 40 years ago — and being
prepared for that.”
Schneider is driving a heightened focus on sustainability. Nestlé
has already set a goal of halving its emissions by 2030 and
achieving net zero by 2050 – even as the company grows. It
recently announced that it is intensifying its actions to make all
of its packaging recyclable or reusable by 2025 and to reduce its
use of virgin plastics by one-third by then.
The company is investing more than $2 billion to lead the shift
from virgin plastics to food-grade recycled plastics, a refillable
system for pet food in Chile, and recyclable paper packaging for
its Maggi Soup branded bouillon cubes in France. As much as
87% of Nestlé’s total packaging by weight and 66% of its total
plastic packaging is already recyclable or reusable.
Schneider is clear that momentum towards making products
and services more sustainable is not only coming from the
consumers but also from regulators, which are increasingly
requiring companies to internalize environmental, social, and
governance (ESG) costs related to their operations, products, and
services — notably through the Task Force on Climate-Related
Financial Disclosures (TCFD).
Moreover, he believes that this is being bolstered by global
regulatory convergence. “Between 2016 and 2020, when the US
was not part of the Paris Agreement [on climate], this equation
was missing and not all of the Asian economies were convinced
that this is something they needed to work on. But the overall
direction of travel is now aligned.”
While some business leaders may be in doubt as to what this
means in terms of a precise timeline for change and programme
of work, Schneider is clear that this is “no different from other
business situations”. While there is always an element of
uncertainty and risk, the trajectory and objectives are clear.
“When we develop a new product, how would you know that it’s
exactly the product that the consumer wants a few years from
now? You don’t. Yes, it requires a lot of upfront investment, but
I do believe there is a good business case for that investment [in
sustainability]. I think everyone is seeing the same landscape
out there when it comes to the new consumer.”
When it comes to food, that new consumer is increasingly
interested in alternatives to meat, given the scale of the
environmental impact of agriculture. A report published in 2019
by the UN Intergovernmental Panel on Climate Change found
that total global food systems account for 10 billion to 19 billion
tonnes of greenhouse gas emissions per year, more than the
emissions of China.

TALENT SEEKS PURPOSE

What to
watch for

By 2025, millennials will comprise 75% of the global
workforce. According to LinkedIn’s Workplace Culture
Report, 86% of millennials are willing to consider a pay
cut to work for a values-driven company. Around 87% of
Americans say that having pride in the company they work
for matters to them, and one of the top factors is having a
positive impact on society (46%).
REGULATION RULES: FULL CLIMATE
TRANSPARENCY IS BECOMING THE NORM
Climate action transparency is often enforced by
regulation. The European Union’s strengthening of the
rules of Directive 2014/95/EU on non-financial reporting
and the rollout of its EU Taxonomy Regulation 2020/852/
EU are cases in point.
UNDER PRESSURE: COMPETITIVE PEER
PRESSURE PLAYS A SIGNIFICANT ROLE,
WITH COMPANIES BEING JOSTLED TOWARDS
CLIMATE ACTION
Five leading standard-setters together with the World
Economic Forum (WEF) are working towards universal
metrics and methodologies to report all material societal
impacts under the umbrella concept of ESG (the Climate
Disclosure Standards Board, the Global Reporting
Initiative, the International Integrated Reporting Council,
and the Sustainability Accounting Standards Board).
TECHNOLOGY EXPOSES RISKS
Technologies will offer sophisticated algorithms that track
complex ESG data to report a company’s true performance.
With such scrutiny on the near horizon, a business’
material risks could change considerably in a very short
space of time.
NEW CLIMATE TARGETS
The Science Based Targets initiative (SBTi) is updating
its strategic approach to increase the minimum ambition
for corporate climate action from “well below 2C” to
1.5C above pre-industrial levels, as envisioned by the
Paris Agreement. Between 2015 and 2020, companies
with validated targets cut emissions by 25% compared
with an increase of 3.4% in global energy and industrial
emissions. In fact, 1.5C-aligned targets accounted for 66%
of all submissions to the SBTi in 2021. More than 600
companies globally have committed to 1.5C targets since
2019, representing $13 trillion in market capitalisation. As
part of the new strategy, “well below” 2C targets will be
phased out from the validation framework. Any corporate
that had targets approved in 2020 or earlier has until 2025
to update targets.
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T. Whelan, C. Fink, Harvard Business Review, “The
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2020 ESG programs and the ESG premium | McKinsey,
“The ESG premium: New perspectives on value and
performance, McKinsey & Company”
K. Haanaes and F. Dalsace, “I by IMD”,
“Learn and replicate these 4 actions that the very best
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K. Haanaes, F. Dalsace and J. Henderson, “I by IMD”,
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2021
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Review, “Future-proof your Climate Strategy”,
May-June 2019
PWC and WWF, “Nature is too big to fail”,
January 2020, (accessed 5 August 2020)
“What is a circular economy?”
Ellen MacArthur Foundation, 2020
“Just Transition”, a report for the OECD, 2017
Leleux, Benoit, and Jan van der Kaaij. “Winning Sustainability
Strategies”, Springer International Publishing, 2019
Graf, T, Kock, C. J, “Environmental performance and nonmarket
strategy: the impact of interorganizational ties,” in Thomas
Lawton, Tazeeb Rajwani (Eds.), Routledge Companion to Nonmarket Strategy, Routledge, 2015

EXECUTIVE SUMMARY
We are undergoing the biggest transformation business has ever
faced, as we act to mitigate and adapt to climate change. Many
leading companies are uncovering first-mover opportunities
and reducing risks through implementing climate-focused
strategies, but there are many that need to catch up. In addition
to regulatory changes, we need greater climate leadership, both
on an individual C-Suite level and on a systems level, bringing
together actors across sectors and throughout the supply
chain. There is no time to waste. Every year we fail to act, the
level of difficulty and cost to reduce emissions goes up along
with business risks. Dramatic transformations in business
strategies, C-Suite roles, operations, stakeholder engagement,
and impact measurement and reporting are imperative.
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WHAT IS THE TOPIC?
In a market economy, businesses play a key role in reducing
economy-wide carbon emissions. Pressure from consumers
and regulators provide financial incentives for businesses
to lower carbon emissions aross their corporate value
chains. More specifically, climate concerns of consumers
and regulators force firms to change their product design
and upstream sourcing decisions to reduce the product
carbon footprint and the overall corporate carbon footprint
measured in carbon dioxide equivalent (CO2eq) emissions.

06.
Climate
change and
Decarbonizing
Business

Effective decarbonization strategies typically follow the
three-step process “measure, reduce, compensate” outlined
in the United Nations Climate Neutral Now Initiative to
achieve “net-zero” carbon emissions. Measuring carbon
footprints is key for firms to understand the nature and scale
of their climate impact. Reducing emissions is governed by
standard cost-benefit analysis: lowering the product carbon
footprint increases demand due to the greener product
design but at the same time increases the unit cost of
providing the product. Compensating emissions amounts
to offsetting the corporate carbon footprint by reducing,
avoiding, or sequestering carbon emissions elsewhere.
Importantly, decarbonization does not necessarily mean
zero emissions—it simply means that the corporate carbon
footprint is offset to achieve net-zero carbon emissions.
The purpose of this chapter is to illustrate how market
forces—the interplay of the firm, the consumers, and the
regulator—drive product design and the overall carbon
emissions of an organization. Understanding these forces
is crucial to develop effective decarbonization strategies
and successfully manage climate risk. This chapter also
highlights how businesses can reduce overall emissions
across the corporate value chain. The Infographic below
illustrates the interdependencies among the decisions of
the stakeholders and their impact on carbon emissions.

Importantly, decarbonization does not
necessarily mean zero emissions—it simply
means that the corporate carbon footprint is
offset to achieve net-zero carbon emissions

By Daniel Halbheer, Associate Professor of Marketing
and Academic Director of the Climate and Earth Center
at the Society & Organizations Institute at HEC Paris.
In collaboration with Marie-Pierre Seyfried, Project
Director,and Laurianne Thoury, Communications Projects
Manager, both at the Society & Organizations Institute at
HEC Paris.
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INFOGRAPHIC

The interplay between firm, consumers, and regulator and the emissions across the supply chain. Scope 1 emissions cover direct production emissions
of the firm. Scope 2 emissions cover indirect emissions from the generation of purchased energy used in the production process. Scope 3 emissions
include all other indirect emissions that occur across the supply chain (transportation, use of sold products). In practice, Scope 3 emissions are
difficult to measure and remain voluntary to report. The climate impact of the firm—the corporate carbon footprint—is obtained by multiplying
the product carbon footprint by sales volume. The climate externality captures the unpaid cost of carbon emissions to society.

WHY IS IT IMPORTANT TO
BUSINESSES?
Decisions about product design are typically determined by
firm technology and consumer preferences. Stronger climate
concerns mean that consumers demand greener products
with a lower product carbon footprint. Except for the case
of “green cost cutting” that eliminates waste across the
corporate value chain, offering a greener product increases
unit cost, either through improved business processes
or greener upstream sourcing decisions that reduce the
carbon footprint of the inputs into the production process.
Understanding this fundamental tradeoff between the cost
effect and the demand effect of offering greener products is
at the heart of managing product carbon footprints.
Product-design decisions determine the overall climate
impact of a firm. This aggregate impact is the result of
multiplying the product carbon footprint by overall sales. If
lowering the product carbon footprint reduces overall sales,
then offering a greener product necessarily translates into
a greener organization. Under some conditions, offering a
greener product may increase sales and thereby lead to a
higher corporate carbon footprint—a situation in which a firm
that offers a greener product becomes a victim of its own
success. This points to a potential tension between managers
who are in charge of product design and their peers who are in
charge of reducing the climate impact of the firm.
66. Business Schools for Climate Leadership

Regulators are increasingly putting a price on carbon
emissions to make firms pay for their impact on the climatecosts that are otherwise born by society. Understanding the
impact of carbon regulation on the firm is key to making
managerial decisions about product design and green
technology adoption.

WHAT WE KNOW TODAY AND
HOW BUSINESS CAN ACT ON IT
CARBON FOOTPRINTING AND THE SCOPE OF
EMISSIONS
Calculating product carbon footprints—the climate impact
per unit of product in carbon dioxide equivalent (CO2eq)
emissions—is common practice, and these footprints are
routinely certified based on international accounting
standards. Nevertheless, assessing product carbon
footprints is far from being trivial. Using terminology from
the Greenhouse Gas Protocol (2004, 2011), the product
carbon footprint includes direct production emissions
(Scope 1) and emissions from purchased energy (Scope
2), as illustrated the Infographic. Multiplying the product
carbon footprint by sales volume yields the overall climate
impact of the firm—the corporate carbon footprint.
These definitions of the product and corporate carbon
footprint based on Scope 1 and 2 emissions provide only an

incomplete picture, because they abstract from the climate
impact of purchased products (upstream Scope 3 emissions)
and the emissions that occur in the consumption stage
(downstream Scope 3 emissions). Scope 3 emissions are
difficult to measure in practice but are a key determinant
of the “cradle-to-gate” carbon footprint—the cumulative
emissions across the supply chain.

Effective decarbonization relies on getting the
scope of the emissions right. Knowing the carbon footprints is indispensable for reducing and
offsetting the climate impact of the firm

…BUT MAY INCREASE THE CORPORATE
CARBON FOOTPRINT
Surprisingly, offering a greener product in response to
stronger climate concerns does not necessarily reduce
the overall emissions of the firm. This occurs because the
demand effect of lowering the product carbon footprint
may translate into a higher sales volume and thus a greater
corporate carbon footprint—a situation where a firm that
offers a greener product becomes a victim of its own
success. In the automotive industry for example, the surge
in sales of hybrid cars could increase the overall emissions
of a manufacturer.

In life-cycle analysis, the focus is on “cradle-to-grave
emissions,” which are the sum of cradle-to-gate emissions
and downstream consumption emissions. Thus, effective
decarbonization relies on getting the scope of the emissions
right. Knowing the carbon footprints is indispensable for
reducing and offsetting the climate impact of the firm.
OPTIMAL PRODUCT DESIGN
Profit-maximizing decisions about product design—
the carbon footprint and the price of the product—are
determined by firm technology and consumer preferences.
First, if lowering the carbon footprint reduces unit cost, then
it is optimal to increase efficiency by eliminating waste.
Such green cost cutting is even more attractive to the firm
if lowering the carbon footprint not only reduces cost, but
also increases demand due to the better environmental
performance of the product.
Second, if lowering the carbon footprint increases unit
cost, there may be a tradeoff between the cost effect and
the demand effect. Without a positive demand effect,
lowering the carbon footprint only raises costs and is
therefore inconsistent with profit maximization. However,
when consumers are sufficiently responsive to the better
environmental performance of the product, it may be optimal
for the firm to engage in cost-increasing sustainability and
offer a product with a lower carbon footprint.
STRONGER CLIMATE CONCERNS MAY LEAD TO
GREENER PRODUCT DESIGN…
Stronger climate concerns of consumers increase the
demand effect and the incentive of the firm to engage in
cost-increasing sustainability. At the same time, the cost
effect motivates the firm to increase price, which reduces
demand. In a market where the demand effect outweighs
the cost effect, stronger climate concerns by consumers
provide an incentive for the firm to design a greener product
with a lower carbon footprint. An example for this is the
shift from internal combustion engines to hybrid propulsion
in the automotive industry.
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Carbon offsetting
is arguably not the
solution to climate
change. The challenge
is to solve the problem
at the source and
decarbonize supply
chains

CARBON OFFSETTING

STIMULATING GREEN TECHNOLOGY ADOPTION

Compensating carbon emissions (by funding projects that
achieve an equivalent level of carbon dioxide saving) is
increasingly popular to achieve net-zero emissions. While
carbon offsetting is arguably not the solution to climate
change, it allows firms to achieve climate neutrality even
if the available production technology does not yet allow it.
In principle, any company can go net zero by buying offset
services (that promote the planting of trees, renewable
energy, etc.) from providers such as Carbon Footprint Ltd
or Gold Standard. Adopting an offset strategy is optimal for
a firm if the compensation cost is sufficiently low compared
with the additional profit from the demand-enhancing effect
of reducing the product carbon footprint to net zero.

The need to comply with carbon regulation may trigger
investments in green technologies that allow a firm to
produce a product with the same carbon footprint at lower
unit cost. Typically, higher uncertainty about the likelihood
of carbon regulation relaxes the standard condition under
which the new technology is adopted. Therefore, the mere
threat of carbon regulation may lead to the adoption of
a green technology, greener product design, and lower
corporate carbon footprint.

CARBON REGULATION
Governments are increasingly putting a price on carbon
emissions to make firms pay for their impact on the climate—
costs that are otherwise born by society. Carbon regulation
in the form of carbon caps, cap-and-trade systems, and
carbon taxes provides an effective way to curb both the
product carbon footprint and the corporate carbon footprint.
The reason is that the price on emissions typically provides
an incentive to reduce the product carbon footprint. The
recent call by the United Nations Global Compact to set an
internal price at a minimum of $100 per metric ton is an
attempt to price carbon emissions and put climate change at
the heart of corporate strategy (United Nations 2019).
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OPEN QUESTIONS LEADERS
NEED TO PAY ATTENTION TO
FOR FUTURE ACTION
DENIAL AND INACTION
Carbon regulation and pricing will reduce profit—if not
today, then tomorrow when the price of carbon emissions
rises. Some firms take the view that we mainly speak in
terms of probabilities and risks of future regulation, and
that inaction is best. However, when managing climate risk,
the “wait-and-see” approach can be to the detriment of the
firm, because the profit resulting from inaction may turn
out to be lower than that resulting from taking the risk of
regulation at face value. Another common argument is that
companies can adapt to whatever regulation comes their way.

This assessment is naïve given the fundamental changes that
will be required in making organizations greener, and that
many of the required changes are beyond the capabilities of
current technology. One way to make progress is to consider
an internal carbon price to guide managerial decisions
and put a price tag on the cost of decarbonization. Another
option is to make strong commitments regarding achieving
net zero carbon emissions to trigger a learning curve.
The idea that a single new technology will allow firms to
rapidly decarbonize seems far-fetched. For example, direct
air capture technologies can be used to remove carbon
dioxide (CO2) from the atmosphere (which may result in
negative emissions). The CO2 can be permanently stored
in deep geological formations or used in the production of
fuels, chemicals, building materials, and other products
containing CO2. However, carbon capture technologies need
to be scaled up and become more efficient to reduce capture
cost. Considering all options available today is decisive to
decarbonize businesses now.
ETHICS OF CARBON OFFSETTING
Compensating the corporate carbon footprint by reducing,
avoiding, or sequestering carbon emissions elsewhere on the
planet is appealing to achieve net zero emissions. Offsetting
is feasible because carbon emissions are a global (rather
than local) environmental problem. Projects that result in
carbon offsets tend to focus on renewable energy (such as
building wind farms that replace coal-fired power plants) or
carbon sequestration in soils or forests (such as agroforestry
and tree-planting activities).
With carbon offsetting, a firm is able to offer a climate
neutral product even if its product carbon footprint prior to
offsetting is positive. However, carbon offsets do not provide
an incentive for firms to invest in greener technologies and,
therefore, should be considered an interim measure until
new technologies for carbon removals become available. The
most effective option is to directly reduce carbon emissions
by designing greener products.
Certification of carbon offsets is key to delivering on the
promise and avoiding “greenwashing.” Providers such
as Carbon Footprint Ltd or Gold Standard offer certified
offsetting programs to compensate for corporate carbon
footprints. Similarly, the United Nations Carbon Offsetting
Platform lists projects that are rewarded with Certified
Emission Reductions (CERs), a type of carbon offset
measured in tons of CO2 equivalent.
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CARBON BORDER TAXATION
Carbon pricing and taxation increases the cost of emissions.
This can provide incentives for firms to relocate production
in locations with less stringent carbon regulation. To
make sure that the carbon price is paid no matter where
the product is produced, some policy makers consider
implementing carbon border taxes to make sure that the
firm pays the carbon price irrespective of where the product
was made.
For example, the European Commission is proposing a
Carbon Border Adjustment Mechanism with the goal of
avoiding carbon leakage (European Commission 2021).
The mechanism will work as follows: EU importers will buy
carbon certificates corresponding to the carbon price that
would have been paid had the goods been produced under
the EU’s carbon pricing rules. Whenever a non-EU producer
can show that it has already paid a price for the carbon
emitted in the production of the imported goods in a third
country, the corresponding cost can be fully deducted by the
EU importer. The idea is to initially apply carbon tax borders
to goods at high risk of carbon leakage: iron and steel,
cement, fertilizer, aluminum, and electricity generation.
In practice, carbon border taxes would face difficult
measurement problems. Another obstacle is that many
global supply chains source products from different
countries with varying climate policies. In principle though,
border taxes that prevent carbon leakage could approximate
what a global carbon tax would do. However, a worldwidecarbon tax would achieve the same result without creating
a myriad of command-and-control measures. International
coordination on the use of carbon pricing mechanisms will
have a strong impact on greening corporate value chains.
NATURE RISKS ON THE RISE
Decarbonization is one axis of the multidimensional
problem of environmental sustainability. Nature loss is a
planetary emergency. According to a recent report by the
World Economic Forum, humanity has already wiped out
more than 80% of wild mammals and half of all plants and
severely altered three-quarters of ice-free land and twothirds of marine environments (World Economic Forum
2021). Moreover, one million species are at risk of extinction
in the coming decades—a rate up to hundreds of times higher
than the average over the past ten million years.

Humanity urgently needs to rethink its relationship with
nature in order to halt and reverse the degradation of the
natural world. Business leaders have a crucial role to play
by putting nature at the core of their decision-making.
Similar to decarbonization, businesses can be part of the
global movement to tackle nature loss. Environmental policy
actually works if policy agencies make it a top priority. For
instance, banning the production of chlorofluorocarbons
(CFCs) in the late 80s reduced the ozone hole to its smallest
extent in decades.

linear to a circular economy that reduces resource depletion
and waste by recovering and recycling the raw materials
embedded in end-of-life products. Firms urgently need to develop business models that enable a transition from a linear
to a circular economy. This would help to address the root
cause of global challenges such as climate change, plastic
pollution, and resource depletion. Circular business models
typically have three pillars:

1. Reduce—design out waste by optimizing products for
recycling;

In 2015, world leaders came together in Paris for an ambitious
framework on fighting climate change. Reducing carbon
dioxide emissions to net zero by 2050 will give decision
makers an even chance of limiting the global temperature
rise to 1.5 °C. A similar initiative is needed for agreeing on
an ambitious biodiversity framework. The UN Convention
on Biological Diversity Secretariat is currently drafting
the Post-2020 Biodiversity Framework that is expected to
be adopted later this year. This new framework will play
an important role for businesses to tackle nature risks and
reduce biodiversity loss.
CIRCULAR BUSINESS MODELS AS A WAY OUT
Business leaders, consumers, and governments alike are increasingly becoming aware of the enormous resource and
waste footprints resulting from the “take-make-dispose”
approach of the linear economy. In 2020, supply chains sourced over 100 billion tons of materials, and only 8.6% were
cycled back into the global economy (Circularity Gap Report
2021). Increasing costs of raw materials and ecological footprints show that firms urgently need to develop innovations
across product design, recovery of end-of-life products, and
recycling technologies. These enable the transition from a

FEATURED ARTICLE: CARBON
FOOTPRINTING AND PRICING
UNDER CLIMATE CONCERNS
This article explores how organizations should design a
product by choosing the carbon footprint and price when
consumers and regulators have climate concerns. The article
Carbon Footprinting and Pricing Under Climate Concerns
is forthcoming in the Journal of Marketing and is authored
by Marco Bertini (Esade), Stefan Buehler (University of
St. Gallen), Daniel Halbheer (HEC Paris), and Donald R.
Lehmann (Columbia University).
Marketers play a critical role in making products and
organizations greener because they represent the voice of
consumers among internal stakeholders. They sense and
measure changes in consumer preferences and champion
these emerging trends within their firms.
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2. Recover—build a system to collect end-of-life products; and
3. Recycle—convert recovered products into reusable raw
materials.
These three pillars allow firms to design products that are
recyclable, enable the collection of end-of-life products,
and reprocess the embedded resources into reusable raw
materials.

Firms urgently need to develop business models
that enable a transition from a linear to a
circular economy
Circular business models also require a clear distinction
between the durable and consumable components of a
product. Durable components are made of raw materials that
can be recycled. Consumable components can generally be
safely returned to the biosphere without leaving a resource
or waste footprint. Effective circular strategies take the endof-life dimension into account and require a shift from a
cradle-to-gate perspective to a cradle-to-grave perspective
that is consistent with a life cycle analysis (LCA).

The article presents a model and first shows how the
cost and demand effects of reducing the product carbon
footprint determine the profit-maximizing product design.
It establishes that stronger climate concerns reduce the
product carbon footprint, demand, the overall corporate
carbon footprint and profit, but have an ambiguous impact
on price. Next, the article finds that offsetting carbon
emissions can create a win-win outcome for the firm and the
climate if the cost of compensation is sufficiently low. Going
net zero leads to a win for society if the cost of offsetting
is sufficiently low compared to the social cost of pollution
created by the corporate carbon footprint. Third, the article
shows how regulation in the form of a cap-and-trade scheme
or a carbon tax affects product design, firm profitability,
and green technology adoption. Finally, the article extends
the analysis to a competitive scenario and shows that going
net zero creates a win-win-win outcome for the firm, the
climate, and society if the offset technology is sufficiently
effective.

ACADEMIC EXPERT GLOBAL SYSTEMIC VIEW
Decarbonization is just one axis of the multidimensional
problem of environmental and social sustainability.
Professor Rodolphe Durand, Founder of the Society &
Organizations Institute and holder of the Joly Family
Purposeful Leadership Chair at HEC Paris, is sharing
his view on the current systemic crisis. Interview by
Laurianne Thoury.
What do you think is at stake for the business world?
Today more than ever, the business world recognizes that
companies have a responsibility to look beyond the profit
bottom line and contribute to the common good. There is
an interdependency between the economic, social, and natural ecosystems. Businesses need healthy societies and a
healthy planet to prosper, which requires companies to tackle their ecological and societal footprints. The question of
carbon emissions is of course important because carbon-based energies still drive our economic development. But we
should not reduce the environmental cause to the rate of
carbon in the atmosphere. The broader understanding of the
planetary boundaries and their link with business activity
is essential.

The broader
understanding of the
planetary boundaries
and their link with
business activity is
essential.

As an academic, what is your responsibility?
The cost of doing nothing is in the end bigger for society
and companies than investing in decarbonization strategies,
or more globally sustainable strategies. And entrepreneurs
and multinational companies are incredible laboratories for
social and ecological innovation. Our objective is to help current and future leaders to develop the knowledge, knowhow, and soft skills that are required to build innovative
ways of doing business that result in lower negative externalities on people and nature. Since 2008, we have engaged
at the S&O Institute in the study of what forms the basis of
responsible capitalism. We tackle sustainability using the
three pillars “Think, Teach, and Act.” Specifically, we conduct research at the juncture of the corporate and public
worlds; we develop educational programs around the three
core topics of purposeful leadership, inclusive economy, and
ecological transition; and facilitate learners to launch their
initiatives and enterprises to become actors of change.
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Could you give an example of your research that helps
decision makers?
As part of an interdisciplinary research team interested in
organizational strategy and financial accounting, we feel that
understanding the financial implications of a sustainable
business model is important to help businesses reach their
sustainability goals. A burning question that involves both
strategic and financial aspects in this area is: Does corporate social responsibility (CSR) pay off for a company? In our
paper “Do Investors Actually Value Sustainability Indices?”
published in the Strategic Management Journal, we sought
to address specifically whether inclusion in the Dow Jones
Sustainability Index (DJSI), arguably one of the leading international sustainability indices, offers benefits to listed companies. Our study shows that a firm’s addition to the DJSI has
little impact on stock price and trading volume but it does increase the percentage of shares held by long-term investors,
which enables corporate decision makers to have sufficient
time and support for implementing their sustainability corporate strategies. Beyond this specific insight, our research
contributes to building a more complete understanding of
how CSR engagement, CSR visibility, and sustainability indices matter for decision makers and for investors.

EXECUTIVE SUMMARY
Climate concerns of consumers and regulators force firms
to change their product design and upstream sourcing
decisions to reduce the product carbon footprint and the
overall corporate carbon footprint. This chapter develops a
three-step framework to measure, reduce, and offset carbon
emissions across the corporate value chain. The drivers of
decarbonization are market forces—the interplay of the firm,
the consumers, and the regulator.
Effective decarbonization relies on getting the scope of the
emissions and the footprints right. This chapter mainly
focuses on managing direct production emissions (Scope 1)
and emissions from purchased energy (Scope 2). Indirect
emissions related to transportation and product use (Scope
3) are difficult to measure in practice but play a key role to
assess the emissions across the product life cycle.

EXECUTIVE INSIGHT
Jean-Dominique Senard, HEC Alumnus,
Chairman of Renault Group, Former
CEO of Michelin, and inspirer of the
“Loi Pacte” in France for the status of
mission driven-companies. Invited
as part of the conference cycle on
“Purpose & Sustainability” at the S&O
Institute at HEC Paris in September
2021, Jean-Dominique Senard shared
his view on business responsibility.
Leading the biggest car maker in France,
he highlighted the fact that businesses
must be part of the solution to fight
the climate change crisis and in the
re-definition of the purpose of a company
to embrace the ecological transition.
Without that, there is simply no viable
business strategy according to him.
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Reducing carbon footprints balances the benefits of higher
demand through greener product design and higher cost
of providing the product. Stronger climate concerns by
consumers and regulators typically reduce the product
carbon footprint and the corporate carbon footprint.
The decision to offset a carbon footprint is driven by the
trade off between higher demand due to offering a product
with net zero emissions and higher cost of providing the
product. Going net zero can create a win-win outcome for
the firm and the climate if the cost of compensation is
sufficiently low.
This chapter further argues that denial and inaction pose
a risk to the firm because of a missing learning curve.
Other topics include the ethics of carbon offsetting and new
regulatory risks that emerge from carbon pricing, carbon
border taxation, and biodiversity frameworks. Finally, this
chapter highlights the role of the circular business model to
get traction on decarbonization.

WHAT TO WATCH FOR: NEWS
AND TRENDS FOR GOING
FORWARD
Despite the challenges to decarbonize businesses, there
is hope that the climate crisis can be mitigated when
consumers and regulators exert pressure on businesses
to green their supply chains. There are three reasons for
optimism: First, there has been a series of unprecedented,
extreme weather events that have strengthened the climate
concerns of consumers, which will affect their purchase
decisions. Second, there is a reawakening of “green
consumerism” and environmental activism that shapes
policy making. Third, commitments of businesses to go net
zero will change managerial decision making and have an
impact on how organizations tackle their carbon footprints.

© malp-AdobeStock
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The pressure to decarbonize business also has a strong
impact on the supply of nature-based and technological
carbon removals. Higher carbon costs stimulate technological
innovation and make green technologies viable. This in turn
opens up new opportunities for product innovation and
greener product design. The resulting repercussions across
the corporate value chain can further be expected to reduce
the climate impact of corporate value chains.
In sum, the key insight to get fast traction on decarbonization
is that all the forces mentioned in this chapter—pressure
by consumers and regulators, commitments of businesses
to put climate change on top of their agenda, technological
innovation, and intergovernmental agreements—are critical
to reduce carbon footprints. It is not any of these forces in
isolation, but all of them working together that will lead to
the solutions businesses and humanity need to ensure the
survival of the planet.

There is a rapidly growing literature for practitioners on
decarbonization. The core framework is summarized in
the United Nations Climate Neutral Now Initiative. The
Greenhouse Gas Protocol sets the standards to measure and
manage emissions according to different scopes.

Where
to learn
more

The study “Carbon Footprinting and Pricing Under Climate
Concerns” by Marco Bertini (Esade), Stefan Buehler
(University of St. Gallen), Daniel Halbheer (HEC Paris), and
Donald R. Lehmann (Columbia University) published in the
Journal of Marketing gives an overview of the forces that
guide the profit-maximizing choice of carbon footprints.
The workings of carbon offsets can be found here: Carbon
Footprint Ltd, Gold Standard, and the Nations Carbon
Offsetting Platform.
A good starting point to learn more about carbon pricing is
the UN Global Compact. The recent report by the European
Commission on carbon tax borders gives an in-depth
overview of the topic. The draft of the new biodiversity
framework by the UN Convention on Biological Diversity is
a great resource to get an idea of the challenges. Excellent
resources on the circular economy can be found at the Ellen
MacArthur Foundation and the Circularity Gap Report
Initiative. The recent article on The Circular Business
Model in the Harvard Business Review gives an overview of
strategies for manufacturers to tackle circularity.
Finally, there are four book recommendations that give an
overview of the broader context: Bill Gates on How to Avoid
a Climate Disaster, Michael E. Mann on The New Climate
War, and Nathaniel Rich on Second Nature, which were all
published in 2021. The book by Nicholas Stern on Why Are
We Waiting—The Logic, Urgency, and Promise of Tackling
Climate Change was published in 2015 but is still a key
reference in the field of the economics of climate change.
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WHAT IS THE TOPIC?
Risk management plays a critical role in business—and how
it responds to the climate emergency. In its current form,
risk management is not fully adequate to deal with climate
risk, nor capable of guiding firms towards a Green Energy
Transition (GET), for four reasons:

1. Current corporate risk management expertise falls short
of the knowledge necessary to fully comprehend and assess
climate risk.

2. Emerging climate-risk reporting frameworks (such

07.
Climate
change
and Risk
Management
GET-ting risky:
Risk management in
the time of climate
emergency
Richard Barker,
Deputy Dean and Professor of Accounting
Anette Mikes,
Associate Professor of Accounting
Peter Tufano,
Peter Moores Professor of Finance
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as the TCFD) ask firms to address problems of collective
action by means of an individual corporation’s routine riskmanagement toolkit. Hence, the climate responses asked of
individual firms may not necessarily be good for society.

3. As a corollary to (2), the systemic nature of the risks
calls for a response from parties other than corporations.
Economic history teaches that transitions of this sort do
not come to flourish by themselves, guided by free market
forces alone, or else we would have already seen greater
change. If markets fully incorporated the huge negative
externalities that the heaviest polluters impose, wiping out
the profitability of those firms, environmental bankruptcy
would be common.

4. The risks themselves are unfamiliar. GET may demand
that firms exit profitable businesses or invest in costly,
commercially unproven technologies. At the same time,
GET demands the nurturing of nascent industries and
technologies, e.g. “green steel”, energy-efficient housing,
and zero-waste production technologies.
Risk management needs an urgent upgrade to address climate
risk concerns in their systemic, institutional and economicpolicy context. The “new” risk management requires
knowledge of climate science and carbon accounting, as well
as economic policy and geopolitics.

WHY IS IT IMPORTANT TO
BUSINESS?
The IPCC makes clear the urgency of climate risk, with its
consequences affecting every part of society. Accordingly,
all of businesses’ stakeholders now demand action. The
demand for sustainable investments has been exploding in
recent years, with global sustainable investment estimated
to be $35.3 trillion at the start of 2020. Consumers, too, are
incorporating climate concerns in their choices such as in
the electric vehicles markets. Governments will increasingly
force businesses to reckon with their climate impacts.
Advocates are demanding action, not greenwashing, and they
are making progress in the boardroom. Climate has moved
from being an externality—a cost that businesses impose on
society; to being an internality, a direct cost on businesses
themselves.

WHAT WE KNOW TODAY AND
HOW BUSINESS CAN ACT ON IT
TCFD identifies two classes of climate risk: “transition” and
“physical” risks. The former includes regulatory (i.e., policy
and legal), technology (i.e., disruption by “clean tech”),
market and reputation risk. The latter include acute (one-off
extreme-weather events) and chronic (sustained, long-term
effects) risks.

Facing this pressure, firms also have to deliver financial value
for shareholders1; good jobs for employees; and excellent
products and services. Many business leaders (see for
example, Business Roundtable, 20182) are optimistic. They
uphold the primacy of financial accountability, insisting that
firms can do well by doing good.
Climate issues are risks that will manifest themselves over
time, and corporate leaders need able risk managers to
identify financially sustainable and effective climate-response
strategies. In traditional domains, these risk managers
are well versed in identifying, monitoring, measuring, and
managing finance risks — as well advising on making risk
tradeoffs. Not so for climate risk, where the risk profession
faces a competency gap. In a recent industry survey3, 85% of
risk managers indicated they need additional sustainability
and climate risk (SCR) expertise. While 95% indicated their
firms were planning to develop a climate strategy, only 15%
felt their firms had one in place.

Yet, rather than dichotomize the risks in this way, we identify
the climate risk mix as a blend of risks that can be understood
as ‘novel’, as opposed to ‘routine’. This richer frame allows us
to identify several opportunities to improve corporate risk
management.
The standard risk management paradigm is preoccupied
with routine risks, where it is possible to estimate both the
likelihood of the risk manifesting as well as the losses, both
before and after management and mitigation, figure 1 below
is a “typical” representation of routine risks.

FIGURE 1: STANDARD RISK PARADIGM
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FIGURE 2: ROUTINE VS. NOVEL RISKS
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Some elements of the climate risk mix are routine risks and
managed appropriately. These include, for example, shipping
companies’ strategic bets on the melting of the Arctic ice
cap, or the anticipation of changes in carbon taxation policy.
But many climate risks can be understood as novel, with a far
greater degree of uncertainty in both impact and likelihood of
occurrences as shown in figure 2 above. In a recent Harvard
Business Review article, Dutch Leonard, Bob Kaplan and
Anette Mikes described three types of novel risk4, residing
in the territory of “radical uncertainty”:
•

“Black swans”: The triggering event is outside the
risk bearer’s realm of imagination or experience, or
happens beyond their perceptible universe. Black swans
can occur both in the physical risk space (e.g., neverbefore seen flooding or wildfires) and as transition risks
(e.g., disruptive regulations leading to environmental
bankruptcies).

•

“Perfect storms”: Multiple breakdowns — some routine
and others novel — combine to trigger a major failure or
social catastrophe, as was the case of the Arab spring,
a mixture of civil wars and resulting migrant crisis,
which many experts link to the extreme droughts, food
shortages and food-price hikes of preceding years.

•

“Tsunami risks”: The risk materializes very rapidly and
on an enormous scale, overwhelming current controls
and practices of preparedness. These 10X or 100X
events could be both physical risks or sociopolitical
changes triggered by climate change on a massive scale,
that may overwhelm the collective capacity to respond.
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Traditional financial risk management focuses on
measurable, quantifiable outcomes. As we note above,
risk managers acknowledge their need for greater specific
expertise around climate risks, but this also involves a shift
in approach. Unlike financial risk management, with its
grounding in statistics and quantitative analysis, novel risks
can best be anticipated by imagining alternative futures,
but they cannot be predicted in the statistical sense. In this
regard, scenario approaches help leaders imagine, anticipate
and prepare for multiple possible futures. (See featured
paper section.)
A further consideration is that, while routine risk
management considers the internal responses to external
risks, novel climate risks may require responses and
strategies that lie outside the traditional organizational
boundary. In particular, the management of novel climate
risks will require industry- or business-wide collaboration,
or collaboration across business-government-civil society
boundaries. We call these extra-organizational activities
“institutional work” i.e., work that not only changes the
firm but also works to build a broader set of institutions and
collaborations.
While competition is at the bedrock of capitalist systems,
dealing with novel climate risks requires that firms enhance
their collaborative skills. Within and across industries,
firms may benefit by sharing their scenario analyses, jointly
developing new technologies to deal with potential climate
risks, setting standards for behaviour, and working with
government bodies and civil society actors. The necessary
institutional work goes well beyond traditional lobbying

for individual firm’s interests. Corporate leaders will have
to act at the system level, mindful of the interests of nation
states, and of supra-national agreements forged between
the world’s governments. In this context, incentives for
climate response and GET will be devised and imposed
by governments on corporations, who may participate by
consultation or co-determination. In any case, corporate
leaders will have to engage in institutional work, and make
choices about the means of GET, some of which may drive
transformative innovation and impactful decarbonization
strategies faster and more forcefully than others. (See
featured article section.)
An effective climate risk manager also needs to engage
with a wide range of internal partners. Research on crisis
management suggests that firms should deploy a permanent
climate-management taskforce – a cross functional, central
team to oversee climate and policy response. Climate-risk
management requires this approach as it targets scenarios
with widespread impacts that need urgent solutions, and
the management of which requires broad consensus. Such
climate-risk taskforce teams would manage communication
within the firm and coach the CEO on external
communications. The taskforce would also facilitate and plan

OPEN QUESTIONS LEADERS
NEED TO PAY ATTENTION TO
FOR FUTURE ACTION
Business leaders who seek to address the issues of climate
won’t be served by simple answers, as their situations will
differ considerably. Their impacts on the climate – and of
climate’s impacts on them – vary. Their history of prior climate
activities may be long or short. Their internal capabilities
may be well developed or emerging. Their very business
strategies may be rooted in improving – or worsening — the
climate crisis. In this spirit, we offer a set of questions that
business leaders might want to pose to their colleagues,
especially around the management of novel risks.
In this regard, the practice of risk management has long
acknowledged that taking risk is core to all businesses, and
hence risk management can never be about minimization,
but rather about selection and control of risks. In the climate
space, novel risks create huge scope for alternative strategies,
underpinned by new decision-making approaches.

the firm’s industry-and system-level response, preparing the
firm for dialogue with policy makers, investors and industry
associations.
The discussion dynamics are important. The climate risk
dialogue brings together diverse individuals who may see
each other as adversaries. The aim is to encourage inquiry,
not advocacy; information sharing, not hiding; and joint
problem solving. System level problems require system level
solutions and collaboration, both within and outside the
firm, exemplified here by our collaboration forming BSCL.

is impacting our business? This includes the risks to
our business model, our employees, our customers, our
supply chain, the communities in which we operate.
•

What understanding do we have of how our business
activities are contributing to climate change – either
positively in addressing the implications of climate
change, or negatively in terms accelerating the problem
of climate change?

•

Have we thought through how our impact on climate
change is related to the impact of climate change on our
business?

Our second set of questions concerns internal process for
evaluating and acting upon exposure to climate risk.
•

Who is currently “responsible” for climate risks in the
organization? Do they have the authority to effectively
address climate risks?

•

Do we have a permanent climate-change task force
structure? If not, should we?

•

Are we taking a long-time horizon when we analyze the
implications of climate risks, and are we using scenario
analysis to ensure that we are fully considering the
implications of long-tailed novel risks?

•

In terms of our management systems, how are climate
considerations built into product costing, new product
evaluation, investment decisions, performance
measurement, and reward systems?

•

What mechanisms do we have in place for systems-level
engagement in the management of climate risk?

Our first set of questions concerns organizational awareness
of the novel attributes of climate risk.
•

Do our risk managers have the right skills, training and
resources to help us assess and manage climate risks?

•

Do we have a systems map, that identifies the plethora of
external parties involved in shaping the risks to which
our business is exposed?

•

What understanding do we have of how climate change
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FEATURED ARTICLE(S)
Rafael Ramírez, Steve Churchhouse, Alejandra Palermo,
and Jonas Hoffmann: Using Scenario Planning to
Reshape Strategy. MIT Sloan Review, June 2017.

Marcel Metzner and Anette Mikes: “Difficult Political
Work”: Strategic Responses to Climate Risk by Carbonintensive Corporations. Working paper. 2021.

Managers who can imagine a wider range of possible futures
will be much better positioned to take advantage of the
unexpected opportunities that will come along when they
arise. Rather than trying to predict the future, which radical
or novel risks uncertainty renders impossible, organizations
would be better advised to strengthen their abilities to
cope with uncertainty. The article presents the now wellestablished “Oxford approach” to scenario planning that
helps senior executives to reframe their long-term as well
as medium-term strategies by developing several plausible
scenarios. The article shows how this led Rolls-Royce’s
investment committee to change the criteria it uses to
approve investments and how the Royal Society of Chemistry
adopted the Oxford approach to assess how the chemical
sciences field, its financing, and its scope might change,
to promote forward-looking learning by its corporate and
academic members.

The climate change space includes actors with widely
differing interests: corporations that pollute and green
disruptors; policymakers who are progressive or who
defend the status quo; activists and experts promoting
various strategies ranging from carbon capture to degrowth; and consumers who do or do not care. This paper
demonstrates that corporations participate in the political
process surrounding climate response with vastly different
objectives. Some act to maintain status quo and their current
economic advantages. Some attempt to scale down carbonintensive businesses, possibly at the expense of short-term
revenues, strategically investing in new technologies. Still
others negotiate with regulators and investors to remove
institutional and political blockages, kick-start innovation
and harness subsidies provided by governments. For
example, some companies are lobbying for higher carbon
prices in order to justify investment in costly decarbonization
projects, while others are collaborating with state actors and
industry peers to share resources to make climate-related
innovation feasible. Overall, the study highlights distinct
strategies that characterize firms’ reactions, which include
a variety of institutional developments, both within and
beyond the firm. The authors argue that corporations must
play an active part in removing some of the institutional,
political, financial and accounting obstacles that currently
prevent them from speeding up the green energy transition.

A core feature in the Oxford approach is making a
distinction between the immediate business environment
an organization inhabits (where business transactions take
place) and the broader environment, or context, in which it
operates. It assesses how the broader context, particularly
when it is turbulent and uncertain, can change the more
immediate one.
By recognizing the part of uncertainty that is unpredictable,
the goal is to iteratively and interactively generate new
frames and new perceptions, producing knowledge and
insights to help organizations to find new options to do well.
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SPOTLIGHT ON
ARCELORMITTAL
In July 2021, ArcelorMittal, Europe’s largest steel company,
published its Second Climate Action Report. Acclaimed as
“setting the benchmark for climate disclosure in the steel
sector”, the report pledged a series of concrete targets: 25%
global carbon-emissions reduction by 2030 at an estimated
cost of c. $10 billion; an even more ambitious 35% reduction
in the company’s European carbon footprint by 2030, and
the conversion of its Spanish Sestao plant by 2025 to the
world’s first full-scale zero carbon-emissions steel plant.
The targets will be linked to executive compensation.
ArcelorMittal announced a new collaboration with the
Science Based Targets Initiative, and stepped up efforts to
advocate for changes in European policy to further the Green
Energy Transition.
Playing a key role in driving this burst of institutional work
- taking place inside and outside the company – is Annie
Heaton, Head of Sustainability Dialogue and Disclosure. A
graduate of Oxford University, Heaton’s career has been
devoted to the social, economic and environmental aspects
of sustainability, and straddles the non-profit and for-profit
worlds.
Heaton believes that risk management needs to work hand in
hand with other parts of firm, rather than work in isolation:
“ArcelorMittal Europe is doing a lot of work to develop a
path to net zero. The technologies we are working on have
the potential to make a big impact. Low and zero carbonemissions steel has the potential to be the backbone of

Doha Metro, Qatar – ArcelorMittal
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the buildings, infrastructure and transport systems of the
net zero transition but it takes team effort… This requires
dialogue and coordination. Within ArcelorMittal, my
corporate function works alongside, and is closely aligned
with, risk management, finance, technology, strategy and
government affairs. I also sit on the cross-functional Climate
Change Committee, which acts as a taskforce, coordinating
our climate-risk response from target-setting to disclosure.
She acknowledges that “getting carbon accounting right
is critical” and discusses the work that allows the firm to
“set and monitor ambitious, yet sensible emission-reduction
targets.” Yet, recognizing that the future is highly uncertain,
she highlighted the importance of scenario planning as an
integral part of the firm’s risk management and strategy
work:
“As part of risk management, we are launching a new scenario
analysis project, which is helping us move the focus from
climate risk as a disclosure issue to climate risk as a business
issue, now a matter of survival for us. … Whilst ArcelorMittal
has been assessing the nature of policy/technology risks for
a long time (and) considering the scenarios that would enable
the transition to accelerate, the climate scenario analysis we
are now embarking on is far more comprehensive, looking at
physical as well as transitional market, legal and reputation
risks. This will help inform us what climate leadership really
looks like.”
Read the full interview on the link below.

CURRENT STATE OF CLIMATE RISK MANAGEMENT
Each year from 2019, the Global Association for Risk Management has conducted an extensive survey of risk managers of
financial firms on a wide variety of topics regarding climate change and their businesses. The most recent report is 2021 Third
Annual Global Survey of Climate Risk Management at Financial Firms (GARP Risk Institute, 2021). Some of the top takeaways
from this 2021 study are:

CLIMATE IS INCREASINGLY SEEN AS AN IMPORTANT THREAT AND STRATEGIC
OPPORTUNITY FOR FIRMS, ESPECIALLY OVER LONGER TIME HORIZONS.
STRATEGIC RISKS AND OPPORTUNITIES
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FIRMS’ SKILLS AND CAPABILITIES IN MEASURING AND MANAGING CLIMATE RISK
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Metrics, Targets,
Limits
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Scenario
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Disclosure

IN PARTICULAR, THERE IS GREATER USE OF SCENARIO ANALYSIS AND IT IS BEING
INCORPORATED INTO A WIDER RANGE OF FIRM DECISIONS.
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In 2019, GRI ran its first global Climate Risk Management Survey.
For participating firms, it provided valuable benchmarking
information; for others, it gave a useful snapshot of the range
of practices across the financial system and the challenges and
barriers that firms were facing. The 2020 Survey mapped out
the continuing journey. And in this third Survey, the authors
are seeing emerging signs of a growing sophistication across
the firms, efforts at quantifying climate-related risks, and the
widespread use of scenario analysis. Climate risk staffing
levels have increased substantially over the past two years, and
are expected to rise further.
Taskforce on Climate Related Financial Disclosure (2017).
Recommendations of the Task Force on Climate-related
Financial Disclosures: Final Report. Retrieved from https://
www.fsb-tcfd.org/wp-content/uploads/2017/06/FINAL-2017TCFD-Report-11052018.pdf
The investment community has responded to rising societal
climate change concerns by asking companies to disclose not
only their carbon emissions, but also assessments of their
climate risks, suggesting that “climate risk” is a broader
concept than carbon intensity and offers not only threats
but also opportunities for business. In 2015, the Financial
Stability Board, an international body made up of national
banks and finance ministries, established the Task Force
for Climate-related Financial Disclosure (TCFD) to develop
recommendations for voluntary company disclosure of annual
emissions data and climate-related risk analysis. The TCFD has
been publishing updates to its guidelines and progress reports
annually. According to a press release issued in February 2020,
more than 1,000 global organizations have declared support
for the Task Force on Climate-related Financial Disclosures
and its recommendations.
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EXECUTIVE SUMMARY
Big change is coming in the field of environmental, social
and governance (ESG) reporting, with special reference to
climate reporting. This will have a profound effect on the
value of individual firms as capital markets increasingly take
account of such reporting. Here are the main points of what
amounts to a revolution in ESG accounting and what it means
to business.

08.
Climate
change,
standards
and
business
value
Likely effects of climate
accounting on business
value
Prepared by Dan Atkinson
for the Wheeler Institute for
Business and Development based on the
work of Lucrezia Reichlin, Professor of
Economics at London Business School
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– Until now, corporate sustainability reporting has been
limited by a complete lack of common standards across
the world, even within single jurisdictions. This has made
difficult if not impossible the making of ESG comparisons
from one company to another.
– This is now set to change. After extensive consultation,
the International Financial Reporting Standards (IFRS)
Foundation, a non-profit body that promotes accounting
standards, has put in train the establishment of a global
set of ESG reporting criteria.
– The first set of standards is due to be produced by mid2022. This work has been supported by the International
Organisation of Securities Commissions and welcomed
by international bodies including the Financial Stability
Board, and the Group of Seven and Group of Twenty
leading economies.
– The standards will be set by a new body, the International
Sustainability Standards Board (ISSB), which will work
alongside the existing International Accounting Standards
Board (IASB) within the governance of the IFRS Foundation.
– This is of enormous importance to business. Given much
of the demand for the new body that emerged during the
consultation came from investors, it is likely that the ISSB’s
standards will prove a key tool used by capital markets in
determining firm value.
– In drawing up these standards, the ISSB is to take a “climate
first but not climate only” policy, gradually widening its
scope to embrace all ESG factors.
– In light of all this, business leaders need to think deeply
about where their businesses sit in relation to climate and
to ESG factors more generally.

WHAT IS THE TOPIC?
This chapter looks at the relationship between companies’
ability and willingness to observe what will soon, it is
hoped, be uniform standards of environmental, social and
governance (ESG) reporting, with special regard to climate
reporting, and the value placed on those businesses by
capital markets and others. For some years now, corporate
sustainability reporting has been bedevilled by inconsistent
metrics both across different jurisdictions and, on occasion,
within the same country, exacerbated by the absence of a
single, authoritative standard-setting body.
However, there are signs that this may well change
significantly before too long. The International Financial
Reporting Standards (IFRS) Foundation has stepped into this
complex and occasionally fraught field and, after extensive
consultation, has drawn up proposals to bring order out of
that has been relative chaos. The IFRS Foundation is a notfor-profit, public interest organisation which was established
to develop a single set of high-quality, understandable,
enforceable and globally accepted financial accounting
standards and to promote and facilitate adoption of the
standards. More than 140 countries have adopted the IFRS
standards, which are set by the IFRS Foundation’s standardsetting body, the International Accounting Standards Board
(IASB) In 2020, the IFRS Foundation has launched a public
consultation to test support for enlarging its scope into
setting standards for companies to report on sustainability
matters, starting with climate.
The IFRS consultation involved asking three big questions:
was there a demand for global sustainability reporting
standards; what should be the priority for any new
arrangements, and was there demand for a new board,
established by the Foundation, to set the necessary reporting
standards and work along with the IASB?
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To the first and third questions, the answer was a resounding
yes. To the second, there was no doubt that climate change
topped the list although, as we shall see, not to the exclusion
of other ESG considerations.
On this basis, and with the encouragement of the International
Stability Board (ISB), the International Organisation of
Securities Commissions (IOSCO), the finance ministers of
the Group of Seven leading economies and the wider Group
of 20, the IFRS has decided to start preparatory work to set
up the new board under its umbrella.
LBS economics professor Lucrezia Reichlin, a trustee of the
IFRS, has been leading this work as chair of the trustees’
steering committee.
It is very good news that the Foundation has decided to
step into the area of sustainability reporting as a potential
standard setter. Given its governance, which includes the
monitoring by security regulators and public authorities
and the oversight of independent trustees, along with its
experience in developing standards for financial accounts,
the IFRS is the ideal organization to consolidate existing
efforts in the broader area of sustainability disclosure to
facilitate that convergence at the global level that investors
are demanding. Convergence, comparability, transparency
and credible governance are the conditions for making
sustainability disclosure mandatory and for the avoidance of
green-washing.
Since the consultation, the IFRS has worked with other
organisations like the Value Reporting Foundation and the
Task Force for climate related disclosure (TCFD) to define
a complete blueprint for the International Sustainability
Standards Board that will sit alongside the long-standing
and respected International Accounting Standards Board.
Work is underway to define a prototype for climate related
standards which will provide a running start for the new
board and to consolidate under the IFRS existing private
sector sustainability standard setters.

WHY IS IT IMPORTANT
TO BUSINESS?

in profound change in the world of corporate accounting.
These standards will enshrine the principle that corporate
reporting should go beyond the financial sphere.

To begin with, the ISSB will work closely with the IASB. Their
responsibilities will remain separate, but the existence of the
former will entrench climate reporting as a key element of
financial accounting.

Of course, investors can feel free to ignore these considerations,
but business would be unwise to bet on their doing so, given
investor demand provided much of the impetus behind the
establishment of the ISSB. Rather, the expectation is that
capital markets will increasingly factor climate reporting and
other ESG considerations into their investment decisions.
Indeed ESG investing is now mainstream and involves
billions of pounds.

If they ever were, ESG considerations, with climate to the fore,
will no longer be parked in a ghetto marked “ethical investing”
or “green business”.
This fact alone is hugely important to business. No board of
directors would take the view that the IASB is unimportant –
quite the contrary. Therefore, it is likely to prove with the ISSB,
even if some sceptics take the mistaken view that it represents
nothing more than the institutionalisation of the box-ticking
that sometimes went before.

In the great scheme of things, the middle of 2022 is not
far away and business needs to prepare now for this new
reporting world, both in terms of seeing how its own
operations align with the new standards – or don’t – and
in terms of both monitoring developments in this field and
contributing to the discussion.

That leads to a second major point. The new board plans
to publish its first set of standards by mid-2022, ushering

WHAT DO WE KNOW TODAY
AND HOW CAN BUSINESS
ACT ON IT?
The first thing we know is that climate standards and
enterprise value will become increasingly and inextricably
linked. As definitions of climate-related accounting, and
wider considerations of ESG accounting, are standardised
and tightened, there will be decreasing space for businesses
to avoid what are likely to be increasingly tough criteria in
this regard.
As capital-market players focus on these standards, even
the most sceptical of company managements will need to
ask themselves whether they wish to make it easier to raise
funds, or harder. This is the new reality in financial markets,
that they will punish those whose climate reporting suggests
they are on the wrong side of both history and climatology.
We are a long way from the “ethical” or “green” investing of
the late Eighties, a niche concern that seemed to wilt during
the recession of early the following decade. There is nothing
niche about climate standards and wider ESG accounting
considerations – as we have seen, it has been backed by the
G7, the G20 as well as by any number of national governments
and international organisations.
So, armed with the knowledge that this new reality is here
to stay, how can business act on it? To begin with, as former
Bank of England Governor Mark Carney and UN Special
Envoy for Climate Change has said, there has been much
progress around basic climate accounting.
“However, progress remains to be seen in the area of forwardlooking strategy or strategic resilience,” he added, “which
goes to the heart of what is different about climate-related
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risk.” He went on to distinguish between physical climate
risk, the dangers posed by the effects of climate change to a
company’s operations, and what he called “transition risk”,
the effects of government decisions aimed at mitigating
climate risk.
These, he said, would include the EU moratorium on new
combustion vehicles. The former Governor was speaking at a
discussion at London Business School on “climate standards
and enterprise value” on April 23 2021.
Mr Carney urged companies operating in any area likely to
be affected by such laws and regulations to adopt a forwardlooking disclosure policy in their accounts, setting out how
resilient they would be under various regulatory scenarios.
This is, he stressed, far more than an exercise in intellectual
crystal-ball gazing. Traditional financial reporting, he said, is
backward-looking, disclosing impairments to date on existing
assets. There is, he said, tension between those elements of a
company’s accounts that can effect its enterprise value, and
those that may affect social and environmental outcomes
without impacting enterprise value.
But he warned: “The factors that may not affect enterprise
value today will become incredibly material in the future,
so the question becomes how to best empower stakeholders,
management and capital providers on these issues to
understand when and how materiality arises.”
During the discussion, Professor Reichlin suggested new
accounting standards for climate-related disclosure formed
merely a part of a dynamic shift in the definition of capitalism.
The traditional primacy claimed for the shareholder “is now
too limited to give us a basis for policy in a solely financial
sense”.
She added: “The idea of corporate purpose and responsibility

has emerged as another lever of value creation, which has farreaching legal, managerial and economic implications. New
accounting standards for climate-related disclosure must also
relate to this broader definition of value creation and consider
longer-term effects.
“Investors are increasingly looking to purpose, expanding the
previously narrow definition of shareholder primacy.”
Mr Carney added: “Companies with a specified purpose
drive greater alignment across their suppliers, employees,
communities and even customers in achieving this purpose.
This can increase efficiencies, productivity and prosperity,
leading to financial and social value creation.”
In the here and now, there are a number of opportunities
for businesses to put their views forward as the ISSB regime
is constructed. The IFRS Foundation has a wide range of
consultative bodies, and with regard to the ISSB, a technical
readiness working group has been established to accelerate
the convergence of various voluntary standards.

OPEN QUESTIONS TO
WHICH LEADERS NEED
TO PAY ATTENTION FOR
FUTURE ACTION
Climate change is constantly evolving, as are human
responses to it. There is great uncertainty as how this will
play out in the future, with even concrete commitments
overshadowed by at least some doubt. For example, will the
UK really ban gas boilers in 2030 and new petrol and diesel
cars in 2035? After all, climate issues do not exist in splendid
isolation from the democratic process, and already there
are rumblings on both sides of the Atlantic that some of the
more ambitious proposed climate measures are running into
popular resistance.
Few elected politicians need reminding of the gilets jaunes
(yellow vest) protests that rocked France in recent years and
led to the cancellation of a planned fuel-tax rise.
Given the universal menace posed by climate change and
the sometimes-apocalyptic terms in which it is discussed, it
may seem hopelessly parochial to suggest business leaders
should think long and hard about incorporating climatedriven geopolitical dynamics into the strategies of their
particular companies. But for the business community,
climate leadership, of necessity, begins at the firm level.
Public policy, on the other hand, should set targets and use
the various instruments at its disposal including taxation.
Here are six broad areas on which business leaders may wish
to reflect and, tentatively, to reach some conclusions.
First, where does the business sit in relation to
these issues? What is its exposure to climate-related
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In addition, there is a Multi-lateral Working Group,
undertaking preparatory work on the connection between
the global baseline requirements of the board and the
requirements of different jurisdictions across the world.
Each group has a distinct purpose, to provide a firm foundation
for the new board, without pre-empting the work of that
board. Public accountability will derive from the proposed
IFRS Foundation Monitoring Board, while IFRS Foundation
Trustees will take over governance, oversight and strategy.
There is a strong determination among all those involved in
the ISSB to “get it right”, and business’s contribution to the
discussion will be invaluable. But this does not mean lobbying
by sectional players – the ISSB’s standard setting will be
independent of any vested interests. On that the reputation
and the history of the IFRS speaks loudly.

developments? The answer could be that there is no
exposure, although any substantial enterprise is likely to find
that its operations abut climate change at least at some points.
In examining this issue, a business needs to understand
its global footprint in three ways: where are the markets it
serves, what are the locations of its people and operations
and what is the extent of its global supply chain. By
definition, locating people and operations is the simplest part
of this process, whereas the question of markets – while it
can be straightforward – can be complicated by factors such
as whether products are further used beyond the company’s
direct customers.
The supply chain factor has, for many businesses, been
made easier by the impact of Covid-19, perhaps one of the
few benefits to have emerged from the pandemic. Many
companies have done sterling work in terms of tracing their
supply chains in order to anticipate and mitigate Covid-19
related disruption.
These three elements of the global corporate footprint may,
of course, look very different ten or 20 years from now, thus
the best possible analysis of likely developments will help to
future-proof the business.
Second, what are the likely climate-related events in those
markets in which the business operates or in which it
may choose to operate in future? How may climate change
affect these markets?
Such analysis ideally should be mapped across two different
timescales. The first would look at issues likely to be recurrent
during the next five years. These could include wildfires in
Australia, California and Canada. The second would examine
issues that may not appear on the radar until 2030 or later.

Identifying such issues is a big part of the work of the
International Military Council on Climate and Security.
Launched in 2019, the council, in its own words, “is a group
of senior military leaders, security experts, and security
institutions across the globe dedicated to anticipating,
analysing, and addressing the security risks of a changing
climate”.
It publishes a risk matrix of country-level analysis, looking
at such factors as extreme weather, human health, water and
sanitation, food security, poverty, corruption and institutional
instability and population displacement.
The third area for consideration is to ask what these
different concerns mean, or could mean, for the business.
Take the issue of regional disputes over water resources.
These could have The third question is to ask what these
different concerns mean, or could mean, for the business.
the negative effect of creating trade barriers between the
countries in question, reducing economic activity in the
markets concerned.
But there could also be positive effects, for example for a
business specialising in water management or desalination.
Such a company would likely find its services very much in
demand.
Such an analysis could too easily become top-heavy if all
risks are treated as being equal. It would thus be profitable
for managers and directors to focus their attention on those
risks thought most likely to happen and to thought to have the
largest potential impact, negative or positive, on the business.
A fourth issue draws all these threads together and asks,
quite simply, what the company should do either to
mitigate negative climate effects or to take advantage of
the opportunities on offer. Key to this question is a grasp
of the time required to take these actions. For example, an
international requirement for carbon-neutral products due to
come into force 15 years from now may well give the business
time to change its manufacturing processes, whereas more
immediate climate-related political instability in a particular
region may well require a contingency plan to be drawn up
now to evacuate personnel.
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Fifth, the business should monitor developments and be
prepared to adjust its course if circumstances demand it.
Geopolitical issues can evolve more swiftly than even experts
expect. The fall of Kabul, while not climate related, was an
example of this.
The business needs to select those factors that need to be
tracked, and directors and senior managers should be given
regular updates.
Sixth, and finally, while events in climate-affected
regions are monitored, so, too, ought legislative and
regulatory developments at home and at the international
level. Such developments appear to be in a constant state
of flux, with new deadlines being announced for climaterelated action, superseding previous dates, and changes
to regulation and to arrangements for public subsidy. The
stately progress of the 1987 Montreal Protocol on eliminating
the Chlorofluorocarbons (CFCs) damaging the ozone layer is
from a different age.
As with the monitoring activity described in question five,
this tracking of legal and regulatory changes needs to be
systematic and thorough, with, again, directors and senior
managers receiving regular briefings.
To end where we began, there is nothing parochial about
seeking to position a business in such a way as to escape
the worst impact of climate change while, potentially, seizing
opportunities. It is a key aspect of corporate leadership.
Of course, there are no guarantees that even the most
painstaking approach to these open questions will deliver
the desired results. Climate change is, by its very nature, not
always easy to predict, still less are its economic and political
impacts. Some well-run companies may well be severely
affected.
But a robust and rigorous approach continuously to asking
and answering these questions offers a framework within
which directors and managers can work out how best to
navigate what can be an alarming, even daunting, landscape,
now and in years to come.

CLIMATE CHANGE BECOMING
A KEY CONSIDERATION FOR
CENTRAL BANKS
Climate is very much a newcomer in terms of the factors
central banks need to take into account, yet it may well
prove the source of the next financial crisis. For that reason,
climate has taken its place as a secondary objective of the
European Central Bank (ECB), alongside financial stability
and financial frictions, sitting just below the primary goals
of price stability and the support of the economic policies of
euro-zone governments.

In terms of shocks,
increased volatility and
supply-chain disruptions
may follow in the wake of
an increased occurrence
of natural disasters, with
clear implications for
policymakers.

The ECB has presented a very welcome detailed action plan to
include climate change considerations in its monetary policy
strategy. There is a number of reasons as to the importance
of climate factors to institutions such as the ECB, starting
with the need to take such factors into account when gauging
potential risks to central-bank assets.
Such assets ought to be screened using environmental, social
and governance (ESG) criteria in order better to “green”
monetary policy operations.
Then there is the macro-economic impact of measures to
mitigate climate change, such as a carbon tax, this impact
being of very great importance to reserve institutions
including the ECB. Hitherto, the macroeconomic impact of
climate risks and climate policies has received less attention
than financial stability. This may, in part, be caused by the
difficulties in jointly modelling highly uncertain long-run
processes like the physical impact of global warming and
future technology and innovation.
Nevertheless, climate shocks and climate policies may impact
monetary policy significantly through their effect on output
and inflation.
Carbon taxes and increased regulation of CO2 could depress
economic growth during the transition from a high to a low

90. Business Schools for Climate Leadership

carbon economy, and the combined effect of increased risk
and higher taxes could lead to stagnation.
The European Central Bank (ECB) recently completed an
eighteen-month strategy review, published in July 2021, with
the aim of innovating on both the design and the magnitude
of its policy responses. A recent report, published by The
Centre for Economic Policy Research and authored by senior
European economists, written in parallel to the official review,
provides a timely and clear framework to assess the current
changes to and future evolution of the ECB’s strategy. The
report was sponsored by AQR, Asset Management Institute at
London Business School and its fourth chapter, related with
climate change and monetary policy, is authored by Professor

IMPACT ON EMERGING
MARKETS
New standards for climate-related corporate accounting will
make more likely large capital flows from developed countries
to emerging markets, according to the United Nations Special
Envoy for Climate Action and Finance.
Mark Carney told a discussion hosted by the Wheeler Institute
for Business and Development that the impact of climate
change “continues to mount, particularly in the developed
world”.
But the creation of what Professor Lucrezia Reichlin described
as “global mandatory standards” for climate reporting could
unleash a wave of investment in emerging markets.
The new International Sustainability Standards Board
(ISSB), established by the International Financial Reporting
Standards Foundation, will bring order to what has been
a disorganised and fragmented landscape for corporate
reporting in terms of climate risk.
Mr Carney said of the ISSB: “The structure will enhance
the prospect of very large capital flows from advanced
economies to emerging markets.” It will also, he said, give
clear encouragement to advanced-economy business to
clean up the environmental impacts of companies in their
supply chains.
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“Often,” he said, “supply chains are emerging-market
dependent and developed-world companies will, thanks to
the new reporting standards, have a clear incentive to get
emissions down.”
This, in turn, he said, strengthens the case for voluntary
carbon offset markets, currently operating only on a small
scale. “These have the potential to be a €50 billion to €100
billion market annually, of which 75 per cent to 90 per cent
of offsets supply will come from the developing world, and 90
per cent of demand will come from companies in advanced
economies.
“This again opens up the potential for large capital flows.”
Professor Reichlin said: “The question of emerging markets
is important,” adding that an advisory group was being
established within the ISSB as the voice of emerging markets.
“It will be a permanent feature of ISSB governance.”
The conversation between Mark Carney, UK Prime Minister’s
Finance Adviser for COP26 and UN Special Envoy for Climate
Action and Finance and former Governor of the Bank of
England, and Professor Lucrezia Reichlin, took place in
April 2021 as part of a webinar organised by the Wheeler
Institute for Business and Development in collaboration with
the European Corporate Governance Institute. The article
of the full conversation was published on Think at London
Business School.

This is an ever-expanding area with a literature to mach.
Here are some resources that can help the interested reader
to learn more.

Where
to learn
more

To begin, here is the link from the IFRS Foundation website,
where the webinars and relevant content about London
Business School (LBS) Professor of Economics Lucrezia
Reichlin’s work are available. As mentioned, she is a
Foundation trustee.
Elsewhere, you can read about the research of Ioannis Ioannou,
LBS Associate Professor of Strategy and Entrepreneurship
and Visiting Associate Professor of Management at the
University of Miami Herbert Business School:
– “The Impact of Corporate Social Responsibility on Investment
Recommendations: Analysts’ Perceptions and Shifting
Institutional Logics”, by Ioannis Ioannou with George
Serafeim
– “Redefining the Strategy Field in the Age of Sustainability”,
by Ioannis Ioannou with Olga Hawn
– “The Effect of Target Difficulty on Target Completion: The
Case of Reducing Carbon Emissions”, by Ioannis Ioannou
with, Shelley Xin Li and George Serafeim
– “The Consequences of Mandatory Corporate Sustainability
Reporting” by Ioannis Ioannou with George Serafeim.
George Serafeim is Professor of Business Administration at
Harvard Business School. Olga Hawn is Assistant Professor,
Strategy and Entrepreneurship Sustainability at UNC KenanFlagler Business School. Shelley Xin Li is Assistant Professor
of Accounting at Marshall Business School, University of
Southern California.
One further article shows the diversity of viewpoints on
sustainability reporting, written by LBS Professor of Finance
Alex Edmans:
– “The Dangers of Sustainability Metrics” There’s an everincreasing trend towards sustainability reporting but it’s
important to be mindful of the unintended consequences
Other interesting reads include:
– “Does Sustainability Reduce the Cost of Capital? People
often claim that sustainable companies have a lower cost
of capital – but it’s much more nuanced than that” by Alex
Edmans”.
– The article “Activist shareholders must push for
environmental change” and the paper “The Real Effects of
Environment Activist Investing” by Lakshmi Naaraayanan,
LBS Assistant Professor of Finance with Varun Sharma,
LBS PhD in Finance and Kunal Sachdeva, Assistant
Professor of Finance with the Jesse H. Jones Graduate
School of Business, published by the European Corporate
Governance Institute.
– The paper “The Unequal Economic Consequences of
Carbon Pricing” by Diego Raoul Kaenzig, LBD PhD in
Economics.
INSEAD’s Hoffmann Global Institute for Business and Society
has published a paper on the topic “From profit accounting to
impact accounting”.

92. Business Schools for Climate Leadership

There can be no end-point to the process whereby climate
reporting affects enterprise value, no moment at which we
can say the job has been done and we now know precisely
what is the impact of the first on the second.

What to
watch for

For one thing, climate reporting will evolve. Businesses need
to pay close attention to this evolution to assess the likely
impact of changing accounting standards on the value of their
enterprises.

As climate-reporting standards change, so, too,
will climate change, the phenomenon these
standards exist to measure
The relationship between the standards and the external
climate is a dynamic one, and firms need to remain alert to
both the big picture and to where their own business fits
within it.
How is it exposed to climate related issues? How may that
exposure change over time, and how also may legislative and
regulatory responses to a changing climate affect the firm?
If this sounds like five-dimensional chess, perhaps that is
because it is.
In assessing this exposure, a businesses need to understand
their global footprint in three ways: where are the markets
it serves, what are the locations of its people and operations
and what is the extent of its global supply chain.
Again, these variables will change, and it is important
that directors and senior managers are updated regularly.
That does not mean bombarding them with all available
information, but given briefings focused on the issues of most
relevance to the business.
What, in future, are likely climate events and how may they
affect the firm? In the shorter term, perhaps, forest fires,
in the longer term issues that may not appear for a decade
or more.

Finally, businesses need to stay involved in
discussions about proposed future climatereporting standards. Some proposals will be
excellent, others perhaps less so
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