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Consumers choose economic development over serious climate
initiatives. Corporations don’t invest in meaningful change
because consumers won’t pay for it. And governments cannot
lead if citizens won’t follow. The battle to prevent climate change
through behavior modification, regulation, or personal deprivation
has already been lost. Yossi Sheffi explains why the solution
is collaborative investment in developing technologies that can
reverse climate change.
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When it comes to
sustainability, people claim
one thing but do another.
1. The Inconvenient Root Causes

Although 195 countries signed the
2016 Paris Accord, the world has
failed to stay on track to meet the
agreed upon goals.1 Germany, once
seen as a green leader, is almost certain to miss its original Paris commitments for 2020 by 7 to 8 percent.2 In
fact, in 2018 the partners in the German coalitions agreed to relax the
2020 emissions target to which the
country committed in Paris.3 Furthermore, it is clearly evident that emissions will continue to increase as a
result of consumer behavior and the
march of economic development.4
When it comes to sustainability, people claim one thing but do another. This tendency is known as the
“attitude-behavior gap” in marketing
and economic literature.5 In a Nielsen
survey, 66 percent of global consumers said they were willing to pay more
for sustainability;6 and other surveys
produce similar results.7 Yet studies of
actual consumer purchasing behavior
find that only 5-12 percent of consumers buy sustainable products,8 despite
the typically small price differences. I
confirmed this finding in a study my
students and I conducted in 2019 using
“consumer observation and intercept”
in the aisles at four supermarkets in
New England. Worse still, the changes
that some conscientious consumers do
make to their lifestyles may make them
feel better but won’t move the needle
on sustainability. In fact, consumers
who make green choices have been
found to have similar environmental
footprints to non-green consumers.9
Most consumers also show their
true colors (not green) at the ballot
box. One of the most promising avenues for reducing emissions is a carbon tax because it aligns economic
and environmental incentives. Yet
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even in Washington State, one of the
most progressive states in the US, a
carbon tax referendum failed for the
second time in 2018. Australians voted to repeal their carbon tax and to
replace the labor government when
the opposition campaigned on the
slogan “axe the tax.” People want
good jobs, affordable products, and
a better life for their children right
now, not sacrifice and deprivation in
service of a hazy future. And where
carbon taxes have been implemented, it turns out that they don’t work
very well.10 While the most successful carbon tax, enacted in British
Columbia, did reduce emissions by
5 to 15 percent,11 other carbon taxes, levied in sixteen countries, one
other Canadian province (Quebec)
and one US city (Boulder, Colorado),
have reduced annual emissions by
only 0.1 to 0.8 percent.12 Of course,
most of these involve relatively
small taxes which, while politically
feasible, were never likely to be very
effective. Indeed, enacting modest
carbon taxes serves primarily to
placate an environmental minority
by making them feel that governments are doing something, regardless of the tax’s impotence.
The current scale of the climate
change challenge suggests that,
despite setbacks at the ballot box,
governments will ultimately try to
bite the bullet and enact both high
taxes and tough regulations in order to force a green economy. Yet
the choices their citizens make bind
the hands of governments on climate-related matters. And people
who are thwarted at the ballot box
will use more forceful methods, like
the months-long violent demonstrations in Paris and other French cities
which were triggered by a proposed
carbon tax of only twelve cents per
gallon on fuel (about a two percent
increase). The French made it clear
that they were not willing to shoulder a higher tax burden in the name
of the environment. Voters’ displeasure at stagnant standards of living

also affected both the Brexit vote
and the 2016 US presidential election. Carbon taxes are unfortunately
seen as impeding the growth of standards of living. And when standards
of living do not rise, the ugly heads
of nationalism and radicalism rise
in their place. So governments, too,
prize short-term economic growth
and jobs over long-term prognostications of planetary peril.
And sometimes environmentalists are their own enemies. Nuclear
energy can be an important part of reducing greenhouse gas emissions. Unfortunately, environmentalists have
consistently fought against building
more nuclear plants on the grounds
that the waste generated by nuclear
plants remains radioactive for tens of
thousands of years. Two of the leading candidates for the 2020 Democratic presidential nomination call for
banning new nuclear plants and phasing out all existing ones. Yet it seems
odd to worry about 10,000 years in
the future when climate scientists
warn of catastrophic consequences
only decades from now. Nuclear power could at least be part of an interim
solution until either clean energy becomes widespread or new research
on scrubbing carbon out of the atmosphere at scale yields workable
solutions. Another component to a
long-term solution would be focusing
nuclear research on fusion, in which
isotopes are merged, rather than fission, in which uranium 235 isotopes
are split. Fusion is what powers the
sun. It produces far more energy than
fission and creates considerably less
radioactive material. Unfortunately,
at the moment, fusion barely works
in the lab; scientists are still working
to control the process in a contained
space and make it create more energy
than its containment consumes.13

2. Corporate Initiatives

Without the benefits of fiat currency
and the strong arm of the tax collector to amass money for sustainability, companies face even tighter
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constraints than governments. Consumers who don’t like the price and
performance of a company’s products can switch suppliers far more
easily than citizens can change
home countries. Business is therefore even less able to pick up the
climate change slack left by apathetic consumers and politically-constrained governments.

To placate a vocal green
minority, most companies
offer “sustainability
theater,” highly visible
but relatively minuscule
improvements.
To placate a vocal green minority,
most companies offer “sustainability
theater,” highly visible but relatively
minuscule improvements. Restaurants stop using plastic straws, though
the environmental effect is negligible14
and paper straws cannot be easily recycled15 (unlike plastic sones); hotels
ask guests to reuse towels (but still
don’t charge for fresh ones); and retailers eschew single-use bags, even
though reusable bags are not always
the best environmental choice16 – all
of which amounts to “pretend sustainability.” Companies tout their commitment to reducing carbon footprints
and other environmental impacts, but
most of these programs are just cost
saving initiatives with a green marketing veneer. These much-publicized
incremental solutions are a fig leaf
which corporations and governments
use to cover their lack of substantive
action. And by promoting these initiatives, companies give the public a
false sense of progress, counteracting
the effects of social pressure.
Still, some companies do try... and
yet:
• As part of its “fuel sense” program, FedEx initiated 45 fuel-conserving projects, such as requiring pilots to taxi on a single engine
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and ground crew to keep gates
clear and quickly connect ground
power to incoming aircraft. The
company boasted that, through
these programs and aircraft modernization, it saved 177,000 gallons of fuel in the 2017 fiscal year.
While these efforts are certainly
commendable, 177,000 gallons is
a mere 0.1 percent of the jet fuel
FedEx Express used that year.17
In 2015, at the same time that
Greenpeace was lauding Apple
for embracing clean energy,18 the
online investigative organization
Truthout, was vilifying the company for its high CO2 emissions.19
That two NGOs could arrive at
such diametrically opposed conclusions about the company illuminates an important fact about
corporate claims and supply
chains. Greenpeace’s analysis
focused on Apple’s internal operations: buildings, data centers,
and retail outlets owned by the
company. Truthout, by contrast,
took a holistic approach that included the emissions of both the
upstream and downstream supply chains associated with the
manufacturing and use of Apple’s
products. Apple’s two leading
Chinese suppliers, Foxconn and
Unimicron, were accused not only
of creating deplorable working
conditions which led to employee
suicides,20 but also of polluting rivers and ground water with factory
chemicals.21
Truthout estimated that the vast
majority (72.5 percent) of Apple’s
life cycle carbon footprint was in
its suppliers’ operations.22 This
conclusion is not surprising. Like
Microsoft, Cisco, and many others, Apple does not make any
of its products; it outsources all
manufacturing to contract suppliers, many of them in China. Truthout went on to assert that Apple’s
products had a high ongoing footprint during use. Although Apple
did create energy-efficient data

centers, iPhone owners use apps
produced by Facebook, Google,
Samsung, Twitter, and millions of
other websites and services that
run on carbon-intensive, non-Apple servers. From Apple’s own reporting, Truthout estimated that
Apple’s own facilities represented
a puny 1.2 percent of the company’s supply chain emissions.
• FIJI Water’s sustainability efforts
include changing its distribution
patterns, using square (plastic)
bottles, and pursuing community
initiatives.23 However, the company still transports its water
more than 10,000 miles by ship
and thousands more by truck
all over the United States. Any
other attempts to cut emissions
are dwarfed by the emissions
inherent in transporting water
over long distances. FIJI’s slogan,
“Good for the environment,” while
lauded by the media,24 was proven
empty when two different California lawsuits forced the company
to rescind its environmental sustainability claims.25
• While commercializing the building
blocks of a renewable economy,
companies like General Electric
and Siemens continue to support
the growing emissions of the old
economy. They build wind turbines
and tout their environmental credentials in slogans like GE’s “Ecomagination” and Siemens’s “Ingenuity for Life.” Yet, both companies
continue to build and service coal
and gas-fired power plants around
the world. Indeed, GE’s entire Ecomagination effort was dubbed “greenwashing.”26
All of these are examples of what David MacKay calls “twaddle emissions”
in his analytical book “Sustainable Energy: Without the Hot Air.27
Many other companies are even
less scrupulous. In its environmental
reports, Volkswagen boasted that it
“develops its products and services in
the most environmentally compatible
way.” Although some of Volkswagen’s
Volume 01 | Issue 01 | Winter 2021 | MBR

efforts may actually have been beneficial, they must be balanced against
its massive outright emissions fraud.
VW engineers deliberately rewrote the
engine management software in their
cars to detect laboratory testing conditions and retune the engine in such
a way that it would test well, but be no
fun to drive. After testing, the software
would revert to driving (and polluting)
mode. Between 2009 and 2015, VW
installed this “test defeat” software in
some 11 million cars. The company’s
diesel Jetta, for example, produced
emissions 4,000% higher than US
regulations allowed.28 I mention this
episode not in an effort to shame one
company, but to suggest that even in
a country awash in green education,
media, and culture, engineers and executives not only contemplated but
engaged in such anti-green activities.

ing to the World Bank.29 For the poor
half of the world, environmental sustainability is a luxury. In addition,
there are many people in the developed world in the same situation.
For example, 50 million Americans
now live below the federal poverty
line.30
Moreover, as the poor improve
their lot, they will expect to live in
concrete buildings, use air conditioning, have home appliances, eat
more meat, and drive cars – changes that inevitably increase carbon
emissions.
The “China miracle” shows both
the human gains and the environmental costs of this progress. China moved from a staggering 99 percent extreme poverty rate in 1978
to essentially eliminating extreme
poverty by 2014. However, as the
country industrialized, lifting hundreds of millions of people into the
middle class, CO2 emissions surged
by more than 2,000 percent between
the 1960s and 2017. In January 2018,
the New York Times reported that
China’s emissions were more than
those of the US and Europe combined and were still rising.31 And China is not alone; most countries that
have reduced poverty rates have
also substantially increased their
emissions.32 In India, the government plans to continue producing

For the poor half of the
world, environmental
sustainability is a luxury.
3. The Developing World

Even if the developed world suddenly and wholeheartedly embraced
emissions-restricting
measures,
nearly half of humanity still struggles on less than $5.50/day, accord-

electricity from coal “for decades to
come.” In 2017 it issued a nine-point
plan to increase coal production33 in
order to provide electricity to an additional 304 million people.
One can only imagine the environmental impact of bringing the
world’s remaining 3.4 billion impoverished people into the middle class.
Naïve insistence on aggressive sustainability initiatives is perceived by
consumers as hardship, by companies as lost market share, and by politicians as instability. The root cause
of all parties’ insufficient action is
their universal quest for a better life
through growth. People seek higher
standards of living; companies seek
better returns; politicians seek power by promising prosperity.
These natural preferences ensure that nobody will sacrifice much
for the climate. Companies cannot
make real (and expensive) change
until consumers are willing to pay
for it. Governments cannot legislate real change lest they be voted
out of office. Most countries will
therefore not hit their 2020 and 2030
Paris emission targets, and global
emissions will keep growing.34 China
is still firing up new coal plants; its
CO2 emissions grew by 4.7 percent
in 2018, while India’s emissions grew
by 6.3 percent in the same year. And
2018 also saw global emissions rise
by 2.7 percent.35
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The real inconvenient truth
is that the current efforts
to change consumer
behavior and inspire selfimposed austerity seem to
have no discernible effect.
Something else needs to
be done.
The real inconvenient truth is
that the current efforts to change
consumer behavior and inspire
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self-imposed austerity, like flight
shaming, selecting slower e-commerce delivery, and so forth, seem
to have no discernible effect. Something else needs to be done.

4. What Should Companies Do?

In the short-term, companies should
focus on several categories of initiatives:
• Eco-business – companies in the
business of environmental sustainability are “riding the wave”
of interest in the fight against
climate change. Their products
include solar panels, wind turbines, energy-efficient appliances, LED lighting, and so forth.
• Eco-efficiency – these are the
sustainability initiatives that reduce cost (or improve service)
and should thus be enacted anyway. Johnson Controls, the largest supplier of automotive batteries, operates a closed loop of
recycling, recovering 99 percent
of the materials from used batteries. This operation isolates it
from the volatility of commodity prices; for example, between
2000 and 2010 world lead prices oscillated between $500/ton
and $2,000/ton.36 Companies like
Walmart will adopt initiatives
that pass their internal hurdle
rate. Others, such as Staples, set
a hurdle rate for sustainability
initiatives that is somewhat lower than their standard one.
• Eco-hedging – some companies
believe that as millennials enter
their prime earning and spending years, they will demand
more sustainable products.
These companies have begun
to experiment with introducing
green products: getting familiar
with the materials, the suppliers,
the manufacturing techniques,
and the market segment that
may look for such products in
the future. For example, The Clorox Company developed Green
Works, a family of sustainable
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cleaning products. While small
and not profitable, it provides
the company with data about
suppliers and consumers while
allowing it to understand the
products’ chemistry and efficacy, in case the market changes.
• Eco-risk-mitigation – is the motivation for most corporate sustainability initiatives today.37
Brand name companies don’t
want to be the nail that sticks
out and gets hammered down.
Attacks by NGOs, consumer groups, and the media can
damage sales and stock prices.
As a result, companies want to
at least be perceived as “doing
something.”
Beyond these short-term initiatives, companies should realize
that current actions are not likely
to reverse climate change and start
adapting: shifting offices, factories,
warehouses, and suppliers away
from locations likely to be disrupted by climate change and closer to
the most probable eventual sources
of low-carbon energy. By so doing,
they will also naturally attract others — their employees, families, and
supporting businesses — to safer
and lower-carbon locations.

The Way Forward

The world faces an impasse – a tragedy of the commons on a planetary
scale. Consumers, companies, and
governments insist on ever-better
living conditions while driving the
planet to ever-worse environmental
conditions.
The environmental movement’s
multi-decade educational and persuasion efforts have met with limited success. While CO2 emissions per
dollar of GDP have declined in many
countries, global GDP has been rising at a faster rate. Efforts to live sustainably may have achieved some
minimal reduction of emissions in
the developed world, but the billions of poor and lower middle-class

people in the world cannot conserve
their way to prosperity.
Corporations have likewise enacted only limited conservation
efforts, except where these efforts
also happened to reduce costs,
improve service, or satisfy other
economic goals. These efforts are
also not likely to make a big difference; sustainability programs large
enough to move the dial will require
substantial changes in products and
processes, and require consumers
to accept higher prices, inconvenience, limited choices, and other
service degradation. In addition,
most of the low-hanging fruit in fueland energy-efficiency has already
been claimed during the decades
of competitive cost pressures and
social pressure for corporate sustainability. Once a company has replaced incandescent bulbs with LED
bulbs, it can’t just do it again. Each
efficiency improvement is a single
step “win,” and subsequent steps
become harder to find and more expensive to deploy.

In the absence of a global
cultural change in people’s
expectations, making
them willing to live with (a
lot) less, we must rely not
on policy or behavioral
changes, but on
technological advances.
In the absence of a global cultural
change in people’s expectations,
making them willing to live with (a
lot) less, we must rely not on policy or behavioral changes, but on
technological advances that can be
adopted on a large scale. Renewable technologies are, in several
cases, already cheaper than fossil
fuels, but their use is limited. Only
11 percent of US energy production
comes from renewables38 despite
Volume 01 | Issue 01 | Winter 2021 | MBR

significant government support,
such as a 30 percent tax credit for
solar photovoltaics, accelerated
depreciation for businesses, and
the option of selling unused power
back to the grid. With these federal subsidies about to shrink 39 (the
tax credit will be only 10 percent
by 2022), the rate of conversion to
renewables is likely to slow down.
The US has also phased out the
production tax credit available,
until 2019, to utilities that invest
in renewable technology. And even
as the economics of renewables
become more favorable, the inherent intermittence of sun and wind
power may limit their use at scale.
Meanwhile, fossil fuels are still
getting massive government subsidies. In fact, an International Monetary Fund study shows that fossil
fuel subsidies represented a staggering 6.5 percent of global GDP in
2017, a fact which can be deplored,
but not ignored, and another reason why we cannot rely on government actions.
As this article is going to press,
the world is in the midst of the novel coronavirus pandemic. What
we are going through is likely to
exacerbate the problem of longterm sustainability efforts (even
though emissions are likely to improve with the recession in the
short term). Not only will many of
the world’s citizens end up poorer
as a result, the massive bailouts
enacted by governments around
the world (the initial US bailout is
more than a quarter of the country’s annual GDP), will drain government coffers, limiting any other
investments and further reducing
citizens’ willingness to pay for sustainability.
I believe that the solution will
be technological. Technology is
driving the increasing efficiency of
renewable energy production and
the reduced cost of some components. To appreciate the impact of
technological change, note that beMBR | Winter 2021 | Volume 01 | Issue 01

tween 2007 and 2016, the country
that reduced its emissions more
than any other country in the world
was... the United States!40 This
surprising achievement was not
caused by low-carbon policies, by
a shift to renewables, or by conscientious consumers. It was caused
by fracking technology. The shale
boom caused the price of natural
gas to drop by about 60 percent,41
making it cheaper than coal and
driving a massive conversion of US
heavy industry and power generation from coal to gas. Natural gas
has half the carbon footprint of
coal or oil so US carbon emissions
decreased. Fracking (essentially
an eco-efficiency initiative) was
relatively easy to adopt on a large
scale because it delivered something consumers and companies
actually wanted: cheaper energy.
And importantly, it was a technological breakthrough, not a political or cultural one.
This history hints at the direction needed for future environmental solutions. Emissions will continue to grow. And even if renewables
continue to seep into electricity production, the change will not be nearly enough to reverse climate change.
Neither the developed nor the
developing world will sacrifice their
standard of living and aspirations to
the extent that many green plans require. Future large-scale technological solutions will thus have to mitigate
and reduce new emissions while economic activity goes forward.

Even if all emissions
around the world suddenly
ceased this afternoon, the
atmosphere would still be
burdened with all the CO2
which has accumulated
since the industrial
revolution.

Unfortunately, even if all current
emissions reduction processes
could be inexpensively scaled up,
they would not halt climate change.
Indeed, even if all emissions around
the world suddenly ceased this afternoon, the atmosphere would still
be burdened with all the CO2 which
has accumulated since the industrial revolution (about 1652 GtCO242
or ~220 tons per capita by 201943).
That accumulated CO2 would continue to drive inexorable changes to
the climate for years or decades to
come.44 So the earth will continue to
warm, the ice sheets will continue to
melt, the oceans will rise, and mega
storms will get bigger. Our greatest
efforts, therefore, should be focused
on taking carbon out of the atmosphere in order to halt and reverse
climate change. Researchers trying
to develop such solutions on a practical scale have dubbed the field carbon capture and storage. The goal is
to capture, transport, and store atmospheric CO2 securely, and to do it
at scale. In many ways, the easiest
way to make carbon capture technology work is at the source of emissions, capturing the CO2 from power
generation and industrial processes
before it reaches the atmosphere.45
Still, while smokestack CO2 sequestration helps to reduce new emissions, it does nothing to remove old
CO2 from the atmosphere.

Our greatest efforts,
therefore, should be
focused on taking carbon
out of the atmosphere in
order to halt and reverse
climate change.
Researchers at leading universities
are now working on various methods to remove the CO2 already in
the atmosphere.46 The most promising strategy, known as direct air
capture, involves circulating air over
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chemicals which absorb carbon dioxide, preparing it for sequestration.
This method succeeded in the lab
and several companies are trying to
commercialize it.47 However, it is still
expensive, and it remains to be seen
whether it can be used economically
on a large scale. The price of carbon
sequestration must, of course, be
balanced against the potential cost
of not reducing the carbon in the
atmosphere and continuing to add
more. Still, putting large sums into
research and development could
yield significant results.

5. Making It Happen

It is certainly possible that the ongoing UN Conference of Parties (COP)
events, pressure from environmentalists, and the views of young people will motivate governments to act
on a scale commensurate with the
threat. These actions could include
significant carbon taxes, constraints
on the mining and use of coal, limitations on travel, curbs on the sale
and consumption of meats, and limits on economic growth. They would
also have to involve tough moral
choices by or about the developing
world. But none of this is very likely
to happen. The fracturing of political
willingness to cooperate worldwide,
as blatantly demonstrated during
the Madrid COP in December 2019,48
has left governments not just unable
to convince their citizens to make
do with less, but actively suggesting
that taking substantial initiatives
will leave them unable to compete
with countries that do not enact
such regulations.
As a result, many environmentalists now feel that the burden falls
on responsible companies to act,
arguing that because they profess
concern about global warming, they
should turn from “sustainability theater” to real efforts to combat global
warming. Still, no single company
can act alone without consumers
who are willing to pay directly for
sustainability. It will put them in an
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uncompetitive situation and endanger their business. By working together, though, companies can make
a difference. First and foremost, they
must stop the pretend sustainability
efforts that amount to sophisticated greenwashing. Instead, leading
multinationals should pool their
resources to invest in research on
carbon sequestration and removal,
which seems to me to be the only
feasible path forward.
In August 2019, the Business
Roundtable released a new statement of the purpose of the corporation. In it, 181 CEOs committed their
companies to work for the benefit
of all stakeholders – customers, employees, suppliers, communities,
and shareholders. As I and many others have pointed out, the statement
was largely devoid of substance.49
The total revenue of the participating companies is $7 trillion, with a
pre-tax profit of more than $800 billion and tax payments of about $150
billion. The group could comfortably contribute hundreds of billions
of dollars to an international fund
for research into technologies to reverse climate change, which would
be far more powerful than rhetoric and symbolic green initiatives.
Moreover, the companies listed in
the Business Roundtable are a small
fraction of companies worldwide
which could jointly generate billions
of dollars for such a research fund.
Combine this with philanthropic
contributions, matching government funds and prestigious international prizes and one can imagine a
massive international fund dedicated to this research. Naturally, enacting such a collaborative effort would
face many hurdles. Governments
and other donors will need encouragement to join corporations in the
effort. If certain corporate leaders
will show the way, though, they will
influence the public to demand collective action.
Although some companies
may be freeloaders, examples of

successful international cooperation do exist. These include the
Montreal Protocol to ban substances that deplete the ozone layer, and
the MARPOL convention to limit maritime pollution from ships.
Many international organizations
also foster constraints on and payments to collective bodies working for the common good. These
include the EU, OECD, the World
Bank, the World Health Organization, a range of UN organizations,
and many more. All of these organizations and agreements required
countries and companies not only
to contribute monetarily, but also
to agree to abide by certain principles that limited their own influence or power in the name of a
shared objective.
Even though it is clearly smarter
to produce energy without emitting
CO2 than it is to emit CO2 and try
to capture it, the world has to embark on an R&D path dedicated to
actively removing carbon from the
atmosphere. So much CO2 has accumulated in the atmosphere already
and we are nowhere near ending the
growth of emissions.

6. Conclusion

We may not know all the personally,
politically, or commercially palatable solutions to climate change at
this time. It is obvious, though, that
addressing climate change by trying
to influence people toward personal
sacrifice and deprivation isn’t working now and doesn’t seem likely to
work in the future. Our efforts to increase the proportion of renewables
in energy production should continue and accelerate, but these largely
affect electrical power generation
and not other energy uses, nor do
they address the carbon already in
the atmosphere. Furthermore, it is
not clear that the rate of adoption
of renewables will outpace the rate
of growth of GHG (greenhouse gas)
emissions in the developed and developing world.
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Companies, which look
to the long term, can lead
the way by contributing
the anchor funding for a
massive, international,
research effort – a
moonshot – to bring the
current technologies up to
the necessary scale and
develop new ones that will
reverse climate change
and enable humanity to
continue improving its
standard of living.
Companies which look to the long
term can help society create the
economic resources to address
the global challenge of adaptation,
emissions reduction, and atmospheric carbon removal. To do so,
they must end their fake sustainability campaigns and turn their focus to funding the development of
new scalable carbon sequestration
and storage technologies. These
companies can lead the way by
contributing the anchor funding for
a massive, international, research
effort – a moonshot – to bring the
current technologies up to the necessary scale and develop new ones

that will reverse climate change
and enable humanity to continue
improving its standard of living.
The obstacles, of course, are
considerable. Some activists may
delay and obstruct short-term
measures with long term benefits,
as they did by opposing nuclear
power. Others may object to solar power for its use of large land
tracts, or wind farms which may
obstruct natural views.50 NIMBY
(Not In My Back Yard) people will
oppose green infrastructure built
near them51 and economic conservatives will oppose government
intervention in the economy and
its accompanying price. Lobbyists
for legacy high-carbon industries
will attempt to burden low-carbon
technologies with regulations. Investors will lament the reductions
in corporate profits (and therefore
share prices) as well as cuts in dividends. All sides will wallow in fake
news and confirmation bias. Many
of my readers today will chuckle
at an MIT engineering professor
calling for more technology-based
research. Any large multinational technology research effort will
have to wade through all these obstacles. However, for those not willing to sit through another toothless
COP, this approach offers some
hope.
The ever-increasing evidence of
the effects of climate change has

yet to drive most people to alter
their behavior and demand meaningful changes in products, services, and policies. While some believe that the technologies to solve
the climate challenge exist,52 this
view ignores the fact that these
technologies are not being adopted
at the rate and scale that would
make a difference in time. As long
as current efforts and trends continue, the climate battle has already
been lost in the short-to-medium
term. Even though renewables keep
getting cheaper and some governments have enacted modest carbon
taxes, the scale of the actions is nowhere near matching the urgency
and magnitude of the problem. It is
high time we apply human ingenuity and the global industrial network
to adapt to the inevitable and invest
real resources in developing longterm solutions.
Yossi Sheffi, Elisha Gray II
Professor of Engineering
Systems, is director of the
MIT Center for Transportation and Logistics. He has
founded five successful
start-ups as well as the MIT
SCALE international network, launched an online program reaching
350,000 learners, and authored five
award-winning books, including “Balancing
Green: When to embrace sustainability in
business (and when not to)” (MIT Press, 2018).
For more information see sheffi.mit.edu.

Endnotes
1. Fiona Harvey and Jennifer Rankin, Paris Climate Deal: World Not On Track to Meet Goal
Amid Continuous Emissions, The Guardian,
Dec. 3 2019. From https://www.theguardian.com/environment/2019/dec/04/parisclimate-deal-world-not-on-track-to-meetgoal-amid-continuous-emissions
2. Sören Amelang, Germany on track to widely
miss 2020 climate target – government, Clean
Energy Wire, June 13, 2018. From: https://www.
cleanenergywire.org/news/germany-trackwidely-miss-2020-climate-target-government
3. Benjamin Wehrmann and Julian Wettengel,
“German coalition negotiators want to postpone 2020 climate goal,” Clean Energy Wire,

January 2018, From: https://www.cleanenergywire.org/news/german-coalition-negotiatorswant-postpone-2020-climate-goal-media
4. Note: this paper was written before the onset of the Coronavirus recession.
5. Young, William, Kumju Hwang, Seonaidh
McDonald, Caroline J. Oates (2010), “Sustainable Consumption: Green Consumer Behaviour When Purchasing Products,” Sustainable Development, 18 (1), 20–31
6. Melanie Curtin, “73 Percent of Millennials are Willing to Spend More Money on
This 1 Type of Product,” Inc.com, December 17, 2018, Viewed August 6, 2019, from
https://www.nielsen.com/us/en/insights/

MBR | Winter 2021 | Volume 01 | Issue 01

article/2018/was-2018-the-year-of-theinfluential-sustainable-consumer/
7. See: Melanie Curtin, “73 Percent of Millennials are Willing to Spend More Money
on This 1 Type of Product,” Inc Magazine,
March 2018, from: https://www.inc.com/
melanie-curtin/73-percent-of-millennialsare-willing-to-spend-more-money-on-this1-type-of-product.html. See also: https://
sgbonline.com/consumers-willing-to-payup-for-sustainability/. In addition, see: Andrew Martin, “Most Consumers Want Sustainable Products and Packaging,” Business
News Daily, June 2019, from: https://www.
businessnewsdaily.com/15087-consumers-

want-sustainable-products.html
8. Gregory Unruh, “No, Consumers Will Not Pay
More for Green,” Forbes.com, July 2011, Viewed
August 6, 2019 from https://www.forbes.
com/sites/csr/2011/07/28/no-consumerswill-not-pay-more-for-green/#7c390c483b2
8%235385501a3b28
9. Maria Csutora, “The ecological footprint of
green and brown consumers. Introducing
the behavior-impact gap (BIG) problem,”
15th European Roundtable on Sustainable
Consumption and Production, Bregenz,
Austria May 2 – 4, 2012 See: https://pdfs.
semanticscholar.org/33b9/411b951646ee21
8251f0192b4a0466405838.pdf

123

10. https://energypost.eu/do-carbon-taxeswork/
11. Eduardo Porter, “Does a Carbon Tax Work?
Ask British Columbia”, New York Times,
March 1, 2016
12. Steven Nadel, “Learning from 19 Carbon Taxes: What Does the Evidence Show?” ACEEE
2016 Summer Study on Energy Efficiency
in Buildings, from: https://aceee.org/files/
proceedings/2016/data/papers/9_49.pdf
13. In 2018, MIT announced a collaboration with
a new private company to develop a working pilot fusion plant in 15 years. https://
news.mit.edu/2018/mit-newly-formedcompany-launch-novel-approach-fusionpower-0309.
14. Robert Murphy, “Plastic Bans Are Symbolism Over Substance,” Institute of Energy
research, July 24th, 2019, Viewed August
7, 2019, https://www.instituteforenergyresearch.org/regulation/plastic-bans-aresymbolism-over-substance/?gclid=EAIaIQ
obChMIreTtudaF5AIVyB6GCh2gYAdWEAAYA
SAAEgI24PD_BwE
15. Rob Picheta, “McDonald’s new paper straws
aren’t recyclable — but its axed plastic
ones were,” CNN Business, August 5, 2019.
Viewed August 7, 2019 from https://www.
cnn.com/2019/08/05/business/mcdonaldspaper-straws-recyclable-scli-gbr-intl/index.
html
16. https://phys.org/news/2018-08-reuse-bags.
html
17. h tt p s : / / w w w. s t a t i s t a . c o m / s t a t i s tics/878539/fedex-express-total-jet-fuelconsumption/
18. https://9to5mac.com/2017/01/10/greenpeace-apple-greenest-company-in-theworld-2017/
19. https://truthout.org/articles/co2-emissions-growth-takes-a-bite-out-of-apple-ssustainability-claims/
20. Eva Dou, “Deaths of Foxconn Employees
Highlight Pressures Faced by China’s Factory Workers,” Wall Street Journal, August
21, 2016. Retrieved from: http://www.wsj.

124

com/articles/deaths-of-foxconn-employees-highlight-pressures-faced-by-chinasfactory-workers-1471796417
21. http://www.dailytech.com/Apples+Chines
e+Suppliers+in+Trouble+for+Environment
al+Pollution/article33103.htm
22. h t t p : / / w w w. t r u t h - o u t . o r g / n e w s /
item/30346-co2-emissions-growth-takesa-bite-out-of-apple-s-sustainability-claim
23. https://www.wanderlust.co.uk/discover/
discover-fiji/content/fiji-volunteer-naturesustainability-projects/
24. Claudia Deutch, “For Fiji Water, a Big List of
Green Goals,” New York Times, November
7, 2007
25. Court proceedings of Ayana Hill v. Roll International Corporation, Court of Appeal of
California, May 26, 2011.
26. https://247wallst.com/energy-business/2009/04/02/the-green-hypocrisyamericas-corporate-environment-champions-pollute-the-world/
27. David MacKay, “Sustainable Energy – Without the Hot Air,” UIT Cambridge Ltd., Cambridge, England. Available at : http://www.
inference.org.uk/sustainable/book/tex/
sewtha.pdf
28. “To Stop Carmakers Bending the Rules on
Emissions, Europe Must Get Much Tougher,” The Economist, January 19, 2017. Retrieved from: http://www.economist.com/
node/21714991
29. https://www.worldbank.org/en/news/
press-release/2018/10/17/nearly-half-theworld-lives-on-less-than-550-a-day
30. Oxfam: Poverty in the USA. https://
policy-prac tice.ox famamerica.org/
work/poverty-in-the-us/?hsa_tgt=kwd94768821&hsa_grp=63081102608&hsa_
src=g&hsa_net=adwords&hsa_
mt=b&hsa_ver=3&hsa_ad=284792059
196&hsa_acc=5359888318&hsa_
kw=poverty%20in%20the%20us&hsa_ca
m=1490296257&gclid=EAIaIQobChMIi9nC
wpXA6AIVkYFaBR1u4wrkEAAYASAAEgLApPD_BwE

31. Keith Bradsher and Lisa Friedman, “China
Emissions: More Than U.S. Plus Europe
and Still Rising,” New York Times, January
25, 2018.
32. Adam Goldstein, “What is the link between
carbon emissions and poverty?” World Economic Forum, December 2015. From: https://
www.weforum.org/agenda/2015/12/whatis-the-link-between-carbon-emissionsand-poverty/
33. https://www.climate changenews .
com/2017/08/28/coal-power-india-decades-come-says-government-planningbody/
34. Stephen Leahy, “Most countries aren’t hitting 2030 climate goals, and everyone
will pay the price,” National Geographic,
November 2019. From: https://www.nationalgeographic.com/science/2019/11/nationsmiss-paris-targets-climate-driven-weatherevents-cost-billions/
35. https://www.theguardian.com/environment/2018/dec/05/brutal-news-globalcarbon-emissions-jump-to-all-time-highin-2018
36. Johnson Controls also recycles the plastic housings of batteries to make new
housings. And it recycles the acidic liquid
electrolytes inside the battery and reuses
them in new batteries or supplies them to
makers of detergents and glass. Having a
domestic supply of lead instead of relying on
imports from foreign lead producers such
as China, Australia, and Peru also insulates
Johnson Controls from currency exchange
rate volatility
37. The type of company initiatives mentioned
here are based on over a hundred interviews
with corporate executives, mostly of large,
multinational companies. Many of these interviews are described and quoted in: Yossi
Sheffi, “Balancing Green: When to Embrace
Sustainability in Business (And When Not To),”
(MIT Press, Cambridge MA, 2018).
38. https://www.eia.gov/energyexplained/
renewable-sources/

39. https://solartechonline.com/blog/california-solar-tax-credit/
40. https://www.aei.org/carpe-diem/whatnation-on-earth-has-reduced-its-carbonemissions-more-than-any-other-part-ii/
41. https://www.statista.com/statistics/187308/
average-price-for-natural-gas-in-the-us-bysector-since-2005/
42. https://informationisbeautiful.net/visualizations/how-many-gigatons-of-co2/
43. By comparison, the average emissions per
capita worldwide is 4.8 tons CO2 (of course
this ranges from 16 ton in the Australia to 0.3
in Afghanistan).
44. Kirsten Zickfeld and Tyler Herrington, “The
time lag between a carbon dioxide emission
and maximum warming increases with the
size of the emission.” Environmental Research Letters, 10 (2015). https://core.ac.uk/
download/pdf/55292641.pdf
45. http://news.mit.edu/2019/removing-co2from-power-plant-exhaust-0729
46. h t t p s : / / w w w. s e a s . h a r v a r d . e d u /
news/2018/06/team-provides-first-plancommercially-viable-industrial-scale-carbon-removal-plant
47. Companies include Carbon Engineering in
Canada, Climeworks in Switzerland, and
Global Thermostat in the US.
48. Ben Ehrenreich, “This Is Why the World Is Facing Climate catastrophe,” The nation, December
17, 2019. From: https://www.thenation.com/article/madrid-climate-summit-cop25/
49. https://www.linkedin.com/pulse/corporatehot-air-substitute-real-action-climatechange-yossi-sheffi/
50. https://www.sandiegoreader.com/
news/2015/mar/19/ticker-boulevard-environmentalists-against-solar/#
51. https://www.cleanenergywire.org/
factsheets/fighting-windmills-whengrowth-hits-resistance
52. S. Pacala and R. Socolow, “Stabilization
Wedges: Solving the Climate Problem for the
Next 50 Years with Current Technologies,”
Science, Vol. 305, August 2004, pp. 968-972

Volume 01 | Issue 01 | Winter 2021 | MBR

