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A mong the thousands of del-
egates heading to Paris to
finalise a new global cli-
mate change accord, there
will be hundreds of busi-

ness executives from almost every type
of industry.

There is a simple reason. In theory,
the outcome of the two-week UN talks
inParis thatstartonNovember30could
affect the way companies fuel cars, heat
buildings, power factories and make
steelandcement.

That is because the main objective of
the talks is an agreement among the
world’s governments to collectively
clamp down on carbon dioxide emis-
sions from burning the fossil fuels used
for theseactivities today.

Forthis tohappen,however, therewill
need to be a big shift in the $90tn of
investment expected over the next 15
years in infrastructure for the world’s
energy systems, cities and agricultural
sectors.

In other words, investors will need to
be persuaded that governments are
going to make it easier for them to make
money from a new electric bus system
or a wind farm rather than a highway or
acoalpowerplant.

“The reason business executives will
be in Paris is that the whole purpose of
the agreement is to boost clean infra-
structure investment,” says Jonathan
Grant,aclimatepolicyspecialistatPwC,
the consultancy. “A successful deal in
Paris will shape business decisions over
the next 15 years and touch on all sec-
tors of the economy, not just the energy
system.”

Such an outcome is by no means
assured at the Paris meeting, known as
COP21.

Nearly 200 countries will be repre-
sented in Paris, which may yet turn out
to be a repeat of the last time govern-
ments tried to strike a new global cli-
matedeal, inCopenhagenin2009.

That effort failed but if COP 21 suc-

ceeds, few sectors will be more affected
thantheoil, gasandcoal industries.

Burning these fuels to supply energy
accounted for 47 per cent of the increase
in annual greenhouse gas emissions,
mostly carbon dioxide, between 2000
and 2010. That is why so many climate
change policies focus on alternatives to
fossil fuel energy, such as wind farms,
biofuelsandwoodchipheaters.

It is also the reason a fossil fuel divest-
ment movement has emerged over the
past two years, and why the governor of
the Bank of England, Mark Carney, has
warned investors face “potentially
huge” losses if governments take
tougher climate action that “strands”
fossil fuelassets.

Against this background, the lead-up
to the Paris talks has been notable for
the number of oil and gas companies
that have publicly backed the need to
tackle climate change. In May, the chief
executives of six of Europe’s largest
groups, including Royal Dutch Shell and
BP, called for a global carbon pricing
framework. They joined others includ-
ing Saudi Aramco in October to back a
successful deal in Paris. “That’s very,
very new,” says Christiana Figueres, the
UN’s top climate change official. “We
didn’thavethat inCopenhagen.”

“It is unprecedented,” says Helge
Lund, chief executive of the UK’s BG
Group and former chief executive of
Norway’s Statoil, both of which took
part in the two initiatives. The challenge
posed by climate change means “there’s
a very clear realisation in that group
that we can’t communicate ourselves
out of this”, he says. “I think we have to
performourselvesoutof this.”

That means the industry has to take
steps such as becoming more energy
efficient and reducing the routine flar-
ingofgas fromitsoperations.

But oil and gas use is not about to go
away, Ms Lund adds, arguing the best
way to bring down global emissions
would be to quickly replace coal with

Continuedonpage3

Rallying cry in
Paris to avoid
environmental
catastrophe
Time is running out to agree a deal to curb the risks
of rising global temperatures, says Pilita Clark

A flare for publicity: oil groups accept need to curb gas waste —Atef Hassan/Reuters
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Last decade, there was a common feel-
good theme to many of Toyota’s presen-
tations at the annual Los Angeles auto
show.

The Japanese automaker introduced
successive editions of its revolutionary
Prius hybrid — the vehicle that became
the emblem of growing environmental
consciousness among US carbuyers — at
the traditionalUSshowcase forenviron-
mentally-friendly vehicles. When oil
prices began to spike in about 2005, the
vehiclebecameasurprisesuccess.

Yet, on November 18, for its big prod-
uct unveiling for this year’s show, the
Toyota group revealed a very different
vehicle — a concept for a conventional-
ly-powered small sports utility for the
company’s Scion brand, designed to
appeal toelusiveyoungerbuyers.

The Toyota group’s return to focusing
on conventional, more fuel-hungry
vehicles, reflects a change that has come
over the whole US auto market during
the past few years, but especially since
the sharp fall in fuel prices over the past
18 months. Consumers have abandoned
increasingly fuel-efficient smaller vehi-
cles, often featuring innovative power
sources, in favour of bigger sports-util-
ityvehiclesandpick-uptrucks.

According to Michael Sivak and Bran-
don Schoettle, two academics at the
University of Michigan who track the
issue, the average fuel efficiency of a
vehicle sold in the US had already
declined by October by 0.8 miles per US
gallon — 3 per cent — from its peak in
August2014, to25mpg.

“We’ve moved over to where the con-
sumers are,” Bill Fay, head of the core
ToyotabrandintheUS,saysof theshift.

The change has international signifi-

cance. The US remains the world’s sec-
ond-biggest car market — after China —
and its trends reverberate globally. The
shift isparticularlypronouncedbecause
in the US, where fuel is far more lightly
taxed than in most other industrialised
countries, retail fuel prices are espe-
cially volatile when the underlying com-
moditypricechanges.

Transport produced about 27 per cent
of the US’s greenhouse gas emissions in
2013 — more than any other activity
except power generation — according to
the country’s Environmental Protection
Agency. More than half the emissions
come from light vehicles such as cars.
The US produces more carbon emis-
sionsthananycountryexceptChina.

The shift has raised inevitable ques-
tions about whether the US’s current
means of bringing down carbon dioxide
emissions from road transport — a com-
plex set of targets for automakers
known as the Cafe standards — will do
enough to meet the challenge of signifi-
cantlycuttingemissions.

Charles Komanoff, an economist who
directs the Carbon Tax Center, a New
York-based non-governmental organi-
sation, says it is taking ever greater

effort to achieve each increment of
improved fuel efficiency. “Part of it is
just the pure arithmetic dilemma of tak-
ing the same lemon and thinking that
you can squeeze it tighter and tighter
and get the results that you want,” he
says.“It’snotgoingtohappen.”

Backers of the current means of cut-
ting emissions can, nevertheless, point
to some success before the recent
reversal in bringing used vehicle emis-
sions per mile closer to levels in Europe
andAsia.

Mr Fay says, despite the recent blip in

the US, Toyota still aspires to cut carbon
emissions from its vehicles by 90 per
centby2050.

There are also signs that the latest
Cafe standards — which require auto-
makers to achieve average fuel-effi-
ciency of 54.5 mpg by the 2025 model
year, compared with 27.5 mpg in 2012 —
are encouraging manufacturers to seek
improvements even in less efficient
vehicle types.

Some other automakers also clearly
accept that future regulatory require-
ments, and the gradual shift worldwide
away from suburban and rural living
and back towards denser, urban areas,
are likely to require something more
dramatic than the improvements
offered by merely making the existing
dominant mode of personal transport —
cars—morefuel-efficient.

“Personal mobility is going to be
defined in different ways, whether it’s
car sharing or more public transporta-
tion, whether it’s still a traditional car
model,” says Jose Guerrero, product
manager in North America for BMW’s
BMWielectricvehicles.

Few countries, however, are close to
setting prices for transport’s carbon
emissions that could produce the radi-
cal changes that BMW foresees. Fuel
taxes in the US fall short of covering
even the costs of maintaining roads —
and meet none of the costs emissions
impose on the wider economy. Fuel for
aircraft and ships worldwide is mostly
entirelyuntaxed.

Mr Komanoff says prices that came
closer to reflecting those emissions’
effects would radically accelerate the
slow evolution currently under way. “I
just have a strong view that the changes
willneedtobebig.”

Fuel price slide puts
motoring efficiency
into reverse gear
Transport

Greater efforts are needed to
force meaningful changes in
the carbon footprint of auto
use, reports Robert Wright US average fuel efficiency is falling

“Supercritical”mightbeadescriptionof
the state of the coal industry after years
of falling prices and an escalating
assault on the fossil fuel by campaigners
concernedaboutclimatechange.

But for the industry itself the term
refers to something it hopes will be its
salvation: more efficient power stations
that coal producers say could help to
reducecarbonemissions.

It is an argument with scant appeal to
coal’s critics. They maintain that curbs
on all coal burning are important if the
world is toavoidadamagingrise inaver-
agetemperatures.

However, coal’s supporters — those
that believe the fuel will realistically
have to remain a substantial part of the
energy mix, particularly in developing
countries — are likely to take up their
campaign at the Paris climate talks
whichstart thismonth.

The World Coal Association (WCA),
which represents coal producers, says
its plan could help cut up to two giga-
tonnes of carbon emissions — equiva-
lent to India’s annual output. Behind
this claim is the knowledge that the
world’s coal-fired power plants operate
at a far lower average efficiency than
would be possible with state of the art
“high-efficiency, low emissions”
(HELE)technology.

Accordingtotheassociation, theaver-
age efficiency of coal-fired plants is only
33 per cent. However, newer “supercrit-
ical” and “ultrasupercritical” plant
technology achieves efficiency of
between 40-45 per cent, meaning less
coal is needed to create the same
amountofpower.

Increasing power plant efficiency by 1
per cent could therefore cut carbon
dioxide emissions by 2-3 per cent, says
theWCA.

But less efficient “subcritical” plants
represent the vast majority of the global

fleet — and continue to be built. The
International Energy Agency’s Clean
Coal Centre says that less than half of
coal plants commissioned last year used
supercritical technology.

For example, a recent WCA study
found that in India — the world’s third-
largest energy consuming country,
where coal plants make up 60 per cent
of power generating capacity — more
than a third of the power plant capacity
duetobeaddedby2018issubcritical.

Benjamin Sporton, chief executive of
the WCA, says: “There is still too much
use of subcritical technology. There is a
big opportunity in supercritical and
ultrasupercritical plants and we should
be doing what we can to drive countries
towardsthat technology”.

In November member countries of
the OECD struck a deal to restrict
financingforanything lessefficient than
an “ultrasupercritical” coal-fired plant.
That should make it less likely that less
efficient plants would be built, except in
thepoorestcountries.

While the WCA welcomed part of the
OECD deal, it said the OECD was wrong
to put restrictions on some plants that
would still help to raise overall effi-
ciency, saying this could in effect drive
increased use of even less efficient tech-
nology.

Costwouldbeonereason.AstheWCA
acknowledges, there is as much as a 40
per cent price difference between the
build cost for low and high-efficiency
plants.

Even if all new coal power plants were
to be of the most efficient and cleanest
type, the world’s overall fleet of coal
plants — about 9,000 and, on average,
about 13 years old — would change only
slowly, given that most are built and
financed based on a projected lifespan
ofdecades.

Arguments about the relative merits
of different types of power station for
limiting carbon emissions are “too
static” and too often fail to consider a
power plant’s emissions over its life-
time, says Chris Littlecott, programme
leader for fossil fuel transition at E3G,
anenvironmental think-tank.

“The differences are marginal when
you look broadly,” he says. “An ineffi-
cient plant might have five years left,
whereas if you build a new one, it might
produce less carbon dioxide each year
but itwillprobablyrunfor50years.”

Those sceptical of the coal lobby’s
claims for the benefits of new plants say
only carbon capture and storage tech-
nology (CCS) — to allow carbon emis-
sions to be trapped and stored under-
ground — would allow even the most
efficient plants to operate in a way that
curbstherisksofclimatechange.

Professor Jon Gibbins, director of the
UK CCS Research Centre, says: “The key
point is that having a lot of HELE tech-
nology without CCS is of little benefit for
climate outcomes. It has to be deployed
with CCS, including on retrofits to exist-
ingplants.”

Mr Littlecott says: “The only route for
coal to become compatible with climate
action is for it to integrateCCS.”

Mr Sporton recognises that greater
power station efficiency is a step along
the road to CCS, but says more wide-
spread greater deployment of the most
efficient power stations would help the
transition.

However,MrLittlecott says thatwhen
the cost of CCS is factored in, coal is no
longeracheapandeasywayforward.

“CCS is eminently deliverable, but it is
expensive and complicated compared
withcleaneralternatives.”

Coal sector tries to counter
vigorous environmental lobby
Power generation

Industry leaders say carbon
capture and efficiency gains
could rescue the fuel’s
fortunes, says James Wilson

‘I just have a strong view
that the changeswill need
to be big’
Charles Komanoff

P eople who do not pay much
attention to the climate
debate might think they
know what the oil industry
has to say about it. The

notion of the industry challenging the
scientific consensus on global tempera-
turesandcampaigning in its self interest
against curbs on greenhouse gases are
thetacticsmanymightexpect.

Anyone who held that view of Big Oil’s
position, however, would have been sur-
prised to hear Ben van Beurden, chief
executive of Royal Dutch Shell, speak-
ing at the group’s Scotford oil processing
and petrochemical plant in Canada,
north-eastofEdmontonthismonth.

“When burnt for energy, hydrocar-
bons emit greenhouse gases like carbon
dioxide,” he said. “So reducing emis-
sions from power plants and industrial
sites isapriority.”

His speech was a sign of how climate
change creates a challenge for oil com-
panies that is more complex than might
appearat firstglance.

Climate policy holds risks for all fossil
fuel businesses. The OECD-backed
International Energy Agency calculated
in 2012 that just one-third of the world’s
proved reserves of fossil fuels could
be burnt if the world was to have a
50 per cent chance of limiting the rise
in global temperatures, since the pre-
industrial era, to 2 degrees centigrade,

an internationally agreed objective.
Yet rather than simply resisting the

fight to avert catastrophic climate
change, many oil and gas companies say
they want to join it. Shell was one of 10
large international oil groups, also
including BP of the UK, Total of France
and Saudi Aramco, that in October
pledged to do more to tackle the threat
ofglobalwarming.

US companies did not sign up to that
statement, but ExxonMobil, the largest
US oil group, has been reiterating its
view that “climate risks are real and
responsible actions are warranted”.
Exxonisunder investigationbytheNew
York state attorney-general over
whether its public statements about cli-
mate change since the 1970s have con-
flicted with its private assessment of the
risks. In response, the group stresses it
has been a pioneer of climate science for
decades, and has worked with the Inter-
governmental Panel on Climate Change
since itwas foundedin1988.

Even the American Petroleum Insti-
tute, the influential oil industry group,
which has lobbied against policies such
as the Obama administration’s Clean
Power Plan, says it wants to move past
the debate on whether climate change is
a threat or not, and focus instead on
practical solutions.

Environmental campaigners are
sceptical. Some suggest oil companies

are paying lip service to concerns about
global warming only under pressure
from politicians and the public, and
expect theirbusinessdecisionstoreflect
entirelydifferentpriorities.

Groups such as 350.org have argued
that Shell’s expressed concern about the
threat of climate change was incompati-
ble with its exploration for new oilfields
in the Arctic. That drilling has been
abandoned only because the first well
drilled was dry, they point out, not
because Shell had been persuaded that
there was no longer likely to be a market
for Arctic oil by the time it could have
comeintoproduction inthe2030s.

All large oil companies expect that
fossil fuels will provide most of the
world’s energy for decades to come,
even though they use “shadow prices”
for carbon dioxide emissions in their
planning to reflect expectations that
emissions will increasingly face con-
straints. The cynical view from environ-
mentalists is that oil companies are
engagingwithactionontheclimateonly
toslowitdown.

However, there are reasons why oil
companies might see opportunities in
climate change. One is their role in
developing new energy technologies. Oil
companies have a long and almost
entirely inglorious record of involve-
ment in “alternative” energy, but all the
largeonesstillhavesomeformof invest-

ment or research in renewables. Total
owns 60 per cent of the solar company
SunPower; BP and Shell have biofuel
operations inBrazilandelsewhere.

The most important technology for
oil and gas companies could be carbon
capture and storage, which would make
it possible to burn more fossil fuels in
power plants and factories while con-
strainingemissions.

Mr van Beurden was at Scotford to
launch Quest, one of the world’s largest
projects for capturing and storing car-
bon dioxide, which has started up this
autumn. Quest can capture more than
1m tonnes of carbon dioxide every year,
and inject it as a compressed liquid into
a nearby rock formation, where — it is
hoped—itwill remainforever.

Shell received C$865m ($648m) in
provincial and federal government sup-
port for the C$1.35bn project, but was
prepared to put up the rest of the money
itself — and share freely what it learns
from the project — to help the technol-
ogybecomeestablished.

Most immediately, however, policies
to cut carbon emissions could benefit oil
companies by encouraging a shift from
coal togas forpowergeneration.

The flood of cheap gas unlocked by
the North American shale revolution,
which has been displacing coal, is not
the only reason why US carbon dioxide
emissions fell 10 per cent from 2007-13.

Reduced energy use and the rise of
renewables, particularly wind and solar
power, were also significant. But the
switch to gas was an important part of
the reason. According to Gernot Wagner
of the Environmental Defense Fund,
reduced energy use, renewables and
switch to gas each contributed about
one-thirdof thereduction.

All large oil groups are also large gas
companies now in terms of reserves and
production, and could benefit from a
further shift away from coal. The envi-
ronmental impact of that shift is much
debated: natural gas is principally
methane, which also contributes to cli-
mate change and the more that escapes
into the atmosphere, the smaller the
benefitsofswitchingfromcoal.

However, the industry has an incen-
tive to tackle methane leaks because gas
that isnot lost intotheaircanbesold.

Christiana Figueres, the UN’s top cli-
mate official, has called on oil compa-
nies to do more. She wants them to have
discussions about the carbon price
framework needed to support technolo-
gies such as carbon capture, and making
plans to shift their capital spending
towards lower-carbonsources.

Demanding such voluntary commit-
ments from oil majors may be over-op-
timistic on her part. But making the
transition to a lower-carbon world may
notbepossiblewithout them.

Oil majors see
role as friend,
not foe, in
energy talks

Oil and gasLeading producers are attempting to
engage in the emissions debate, reports Ed Crooks

A line in the oil
sands: Canadian
tar schemes
remain under
attack
Ben Nelms/Bloomberg

Most large
oil groups
stand to
benefit from
a further
shift away
from coal

Follow the debate
For all the latest news and
analysis on climate change,
and coverage of the Paris
talks, go to:
ft.com/paris-climate-talks
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T heUNclimatechange
summit inParisshouldbea
turningpoint for the low-
carbontransitionof the
world’seconomy.

Aheadof thesummit,morethan160
countrieshavesubmitted“intended
nationallydeterminedcontributions”
which includepledgesto limitorcut
theirannualemissionsofgreenhouse
gasesby2025or2030.

Collectively, theseemissions
reductionsaresubstantiallybetter than
“businessasusual”.But theystill fall far
shortofapathwaythatwouldoffera
reasonableprobabilityofavoidinga
dangerousrise inglobalaverage
temperatureofmorethan2degrees
centigradecomparedwith itspre-
industrial level.

Thus, theParisagreement is likelyto
includeacommitmentbycountries to
rampuptheirambitions intheyears

ahead, takingstockof theirprogress
abouteveryfiveyears.

It shouldalso layouta long-termgoal
toreachzeroglobalannualemissions,
orclimateneutrality,duringthesecond
halfof thecentury,which isnow
necessarytokeepbelowawarmingof2
degrees,givenwherewearetoday.

Together, thepledgesbycountries
andtheParisagreementshowthatmost
countrieshavebegunthetransitionto
low-carbongrowthanddevelopment.

Thisprocesswillbe furtherboosted
byadditionalagreements fromrich
countries toprovidefinancialand
technological support topoorcountries
toaccelerate their transitions,andto
increasetheirresilienceagainst those
impactsofclimatechangethatcannot
nowbeavoided.Therewillbeaseriesof
pledgesbybusinessesandcities thatare
alsotakingactionagainstclimate
change.

Actionshouldfocusonthebigdrivers
ofemissions:cities,energysystemsand
landuse. Insodoing,weshall seethat
managingtherisksofclimatechange
canleadtomuchmoreattractive
growth.

Thepopulationof theworld’scities is
projectedtogrowbyabout3bnbetween
nowand2050. If thequalityofurban

development ispoor,citieswillbecome
dirtier,morecongestedandless
efficient, locking inhugebarriers to
bettergrowth.

Butbetterdesignedandmanaged
citieswithstrong investments inpublic
transportandmoreefficientbuildings,
for instance,canplacecitiesat theheart
of the low-carbontransition,driving
greaterprosperity,wellbeingand
health,attractingthebest talents.

Forenergy,wewillneedtomoveto
low-carbonelectricityasquicklyas
possible,andlandtransportwillbe
poweredbyelectricity,hydrogenor
othercleanalternatives.

Ifweareto limitglobalwarmingtono
morethan2degrees, fossil fuelswill
onlyhavearole toplaybeyond2050if
theyareusedwithcarboncaptureand
storagetechnologytopreventcarbon
dioxidefromreachingtheatmosphere.

Inthemeantime,aglobalpriority is to
stoptheconsumptionofcoal,which
emits twiceasmuchcarbondioxideas
naturalgasduringelectricity
generation,aswellascontributingto
the localairpollutionthatkillsmillions
ofpeopleworldwideeachyear.This
maymeansubstitutingnaturalgas for
coal intheshort termaspartofa
“bridgingstrategy”.Butnaturalgascan

onlybepartof the long-termenergymix
if it isusedwithcarboncaptureand
storage.

Onlanduse,wemustnotonlystop
deforestationbutwemustmoveto
reforestationandrehabilitationofour
soils, therebyremovingcarbondioxide
fromtheatmosphere.

This isahugelyexcitingandattractive
future,but it requiresstrong
investment, themajorityofwhichwill
comefromtheprivatesector.Countries
nowunderstandbetter thatactionto
reduceemissions isnotaburdentobe
reluctantlysharedbetweencountries,

but insteadoffersmultipleeconomic
benefitswhichcanbereapedfor the
nationalself-interest.

Newmarketsarebeingcreated
bythedevelopmentofcleanand
efficient technologies, suchas

solarphotovoltaics,electric
vehicles,batteriesandsmartmeters.

Progresshasbeenremarkable.
Thepaceofchangecanandmust

accelerateafter theParis
summit.Keytothiswillbe
governmentsusingclear
andeffectivedomestic

policies to implementand
deliver their“intended

nationally

determinedcontributions”.Theymust
acknowledgethat theiractionsandthe
riskiness they inducecanbethebiggest
threat to investment,particularly low-
carboninvestments.Credibilityand
consistencycreatesconfidence,which is
crucial for investment.

The involvementofmultilateraland
nationaldevelopmentbanks, ifdone
well, canbothreducetherisks for
private investorsandthecostofcapital.

It isabsurdthatwhengovernment
borrowingcostsareso low,and
opportunities for infrastructure
investmentsareso large,manyprivate
investors findthat thecostofcapital is
prohibitivelyhigh,restrictingaccess to
financeandcreatingabiasagainst the
low-carbonsector forwhichvariable
costsareso low.

Astrongagreement inPariscan
deliver theconfidencethatwillunleash
theflowof low-carboninvestments,
generatingsustainablegrowthand
prosperityacross theworld.

ProfessorLordSternofBrentford is chairof
theGranthamResearchInstituteon
ClimateChangeandtheEnvironmentat
theLondonSchoolofEconomicsand
PoliticalScienceandpresidentof the
BritishAcademy

Tough action nowoffers a bright future, not a hardship
OPINION

Nicholas
Stern

natural gas in the world’s power plants,
because burning coal produces far more
carbon dioxide than natural gas. On the
eve of the Paris talks, the UK unveiled
plans to phase out coal power by 2025.
The move coincided with OECD coun-
tries reaching an agreement to scale
backthebillionsofdollars insupport for
coal power plants delivered by their
export credit agencies. But coal still
accounts for 41 per cent of electricity
generation globally today while renewa-
blesandgaseachproduce22percent.

The coal sector’s answer to the chal-
lenge of climate change is making its
power plants cleaner, with highly effi-
cient power station technology and car-
boncaptureandstoragesystems.

Carbon capture technology in partic-
ular has proved too expensive to
become widespread so far, even though
governments around the world have
committed more than $24bn to funding
itoverthepast14years.

Much of the growth in coal demand
will come from India, the world’s third-
largestemitterafterChinaandtheUS.

Ahead of the COP 21 meeting, India
has joined more than 160 other coun-
tries that have spelt out plans to reduce
or curb their emissions as part of an
eventualParisagreement.

NewDelhi’splanincludesmeasuresto
reduce its carbon intensity, or the
amount of carbon pollution per unit of
gross domestic product, and boost its
use of solar power. But the proposal also
envisages more of the coal-fired power
plants that make up about 61 per cent of
its installedgeneratingcapacity.

Spending $1bn on the most efficient
types of coal plants in India could
reduce more carbon pollution than
spending the same amount on renewa-
bles in Europe, according to a report last
weekfromtheWorldCoalAssociation.

But renewable energy proponents say
building dozens more coal plants, with
an expected lifespan of decades, risks
committing to in far too many carbon
emissions in the future than is safe for
theclimate.

“It’s absolutely striking that India is
the most vocal proponent of almost
unlimited coal build,” says Michael Lie-
breich, founder of the Bloomberg New
EnergyFinanceresearchgroup.

“What we see is India hewing to a path
which is very old school,” he says, add-

Continued frompage1

ing the Indian government’s rhetoric on
the climate negotiations has been
“probably the least helpful of the major
participants intherun-uptoParis”.

There is no shortage of analysis on the
global benefits of lowering emissions in
the main industry sectors that power
economies in developing and developed
countriesalike.

One influential study published
ahead of the Paris meeting,TheNewCli-
mateEconomy report, estimates that the
bulk of cuts in emissions cuts needed to
curb global warming could be achieved
directly by ensuring these activities pro-
ducea lot fewergreenhousegases.

Michael Jacobs, the leading author of
the report, says that the Paris accord
will ideally create a virtuous circle,
where businesses and investors come to
expect governments to cut emissions,
which leads to growth in the global mar-
ket for low carbon goods and services,
which in turn encourages more invest-
mentandlowerscosts.

“As costs fall, that would enable coun-
tries to cut their emissions further than
they currently believe they can,” he
says. “The story of solar power over the
last decade, in which policy has driven
demand, which has driven costs down
further, is a telling lesson in the way
marketscanbetransformed.”

Whether the Paris accord will further
accelerate global clean energy invest-
ment — now at more than $300bn a year
— remains to be seen. The 160-plus
pledges published so far are not going to
be enough to reduce risky levels of glo-
bal warming, the UN says. But many
renewable energy companies are
already pleased with what they say are
theunprecedentedinsights theyoffer.

“They are mini business plans,” says
Assaad Razzouk, chief executive of Sin-
dicatumSustainableResources,aSinga-
pore-based developer and operator of
clean energy projects. “Weak and gen-
eral at first, they will become stronger
and more detailed over time,” he says,
making it easier for companies like his
to know where the big investment
opportunities lie.

Rallying cry in
Paris to avoid
environmental
catastrophe

Countries understand
better that reducing
emissions is not a burden
but instead offers benefits
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the energy system upside down.
The appropriate response to Paris —

a failure that will be dressed up as a
success — is not despair or the
inevitable finger pointing at those who
did not promise enough, or who fail to
meet their pledges.

The better response is to put the
political and legalistic process behind
us and to focus instead on the science
that could transform the economics of
energy supply and consumption.

Such an approach is the only way in
which countries such as India with
rising needs and a determination to
pull its population out of poverty can
possibly advance.

It does not matter if the science is
public or private, or whether the
advances are made in Stanford or
Tsinghua. All that counts is that the
energy produced is cheap enough to
undercut the low cost of uncleaned coal
on which most of the world for the
moment continues to depend.

Nick Butler is visiting professor and chair
of The Policy Institute at Kings College
London

Managing Climate Change

In three weeks’ time the circus will
have left town. The crowds of
delegates, campaigners and reporters
will melt away. What happens then?

The shape of the formal outcome to
COP 21 is already clear. On one level
the event is doomed to end in success.
It is inconceivable that its host,
President Hollande, will do anything
other than proclaim a triumph of
French diplomacy.

Well over 100 countries will have
made solemn, but not legally binding,
commitments to reduce their
emissions over the next two decades.

A smaller number of countries will
have made promises to transfer
resources in the form of cash and
technology to help the poorer nations
meet their targets.

Against those positive steps,
however, must be set the negatives —
the vagueness of some commitments,
the limited resource transfer and above
all the absence of a serious carbon price
aimed at curbing emissions — the one
policy measure that could actually
change behaviour.

In addition to the negatives, of
course, will be the doubts that
surround any set of commitments. In
numerous countries, starting with the
US, electoral politics and other self-
interested concerns could sweep away
any promises made in Paris.

Much will be promised and
everything will depend on what is
delivered.

A prudent forecast would be that two
trends will continue. The first is that
renewables, as a proportion of total
energy supply and in particular of
electricity generation will grow, helped
on by subsidies and in some cases by
falling prices. The second is that the
consumption of hydrocarbons,
including coal, will grow in aggregate, if
not in every country.

Even if the role of coal is reduced

further in the US and eliminated in the
UK, demand will continue to grow in
India and many other emerging
economies.

It is worth noting the new long term
forecast from the Paris-based
International Energy Agency. Its “new
policies” scenario, which is built on the
assumption that many countries
deliver on their promised
commitments, shows that by 2040
hydrocarbons will still provide 75 per
cent of world energy with the absolute
volume up by more than 20 per cent
from current levels.

Coal demand on this scenario will be
up by 12 per cent.

Renewables will indeed have grown.
Including hydroelectric power, their
contribution will be up to 10 per cent of
total supply, rising to 17 per cent if
nuclear is included.

This, remember, is the IEA’s
relatively optimistic scenario.

On this projection emissions will
be lower than they might have been if
Paris had not happened but not
low enough to prevent a steady
progression towards — and perhaps —

beyond the level of real danger.
We do not know exactly where that

level lies — on some analyses we are
close to it already. We may find out
when it is too late. Paris will do no
more than postpone that moment.

The Paris conference therefore
represents a further and probably final
attempt to manage climate change
through a political and diplomatic
process designed to produce a “global
deal”. After the failures of Kyoto and
Copenhagen, the meeting in Paris will
raise awareness but will not produce
solutions. We are witnessing again the
dangers of relying on politics when the
practical answers lie elsewhere. The
unhappy comparison with the League
of Nations is inevitable.

The real challenge, disturbingly
absent from the Paris agenda, is to find
new forms of energy supply that are
both low in cost and low in carbon
emissions.

The most encouraging news of the
year comes from the fall in prices of
solar power and the development in a
range of universities and laboratories
across of the world of advances in

numerous different technologies —
storage systems, grids, waste
conversion, advanced materials and so
on.

At Cambridge university, Professor
Clare Grey and her team have
produced an advanced lithium air
battery that costs and weighs a fifth of
the lithium ion batteries on which most
electric cars now run. The new battery
can take a car from London to
Edinburgh, a distance of about 650km,
on a single charge.

Others continue to work on ways in
which coal can be cleaned.

Such advances are not yet fully
commercial but then laptops and
smart phones as we know them now
were not commercial 20 years ago. One
or more of these advances could turn

Focus on science that could transformenergy supply
COMMENT

Nick
Butler

Whether they like it or not, more cli-
mate scientists are engaged in the frac-
tious arena of public debate — and
receiving the associated media atten-
tion — than their counterparts in any
other fieldofresearch.

Of course there are other controver-
sial areas of science in the public eye,
such as plant and animal genetic modi-
fication and human embryo research,
but they do not involve as many people
as climate change, nor are their eco-
nomic and environmental implications
for the future of the planet quite as
great.

“Climate scientists feel that it is part
of their job to explain their science to
the public,” says Tom Sheldon, a scien-
tist at London’s Science Media Centre,
whose job involves persuading
researchers to engage with the media on
controversial subjects.

Ed Hawkins, a climate researcher at
Reading University, agrees. “It is a criti-
cal part of what I do,” he says. “I started
in the field about 10 years ago and I have
been doing more and more work with
thepublicandmediaovertime.”

Like Mr Sheldon, Dr Hawkins identi-
fies2009as thecriticalyear inwhichcli-
mate scientists came to appreciate the
importance of public engagement. It
was the year of Climategate, when thou-
sandsofemailswerecopiedfromacom-
puter server at the University of East
Angliaandusedbyclimatechangescep-
tics to attack the conduct of researchers
in the field — and of the Copenhagen cli-
mate summit which most scientists
regarded as a catastrophic failure
because governments failed to agree
decisiveactionagainstglobalwarming.

The viciousness with which some sci-
entists were attacked during Climate-
gate, with allegations that they were
running a giant conspiracy to convince
the world about man-made global
warming, produced initial shock fol-
lowedbyadeterminationtorespond.

“Climategate was a turning point,”
says Dr Hawkins. “It became clear that
we faced a big communications chal-
lenge. Since then it has become more
and more recognised within the climate
science community that communicat-
ing with the public is a critical part of
what we do.” But he adds: “Although
there are hundreds of us willing to
engage, not everyone does it — and not
everyoneshouldhavetodoit.”

Likemanyotherclimatescientists,Dr
Hawkins is happy not only to talk to
journalists but also to address public
meetings, including relatively small
gatherings in pubs, clubs, bars and cafés
suchasCaféScientifiqueevents.

“I find it interesting and useful to get
feedback from the public about how we
explain ourselves,” he says. “We always
get a few sceptics at talks. It is important
to engage with them, which might
involve a one-on-one conversation
afterwards.”

But Dr Hawkins draws a firm line on

what he is happy to discuss because it is
within his area of scientific expertise,
and what he avoids because it lies out-
side it.

“A lot of pure climate scientists,
including me, steer clear of prescribing
the policy changes required to address
climate change,” he says. “I tell people
that we need to reduce our greenhouse
gas emissions substantially but not how
to do so. We have to stay policy relevant
butnotpolicyprescriptive.”

On the other hand Kevin Anderson,
professor of energy and climate change
at Manchester University, works at the
intersection between science and policy
— and is delighted to delve into political
waters.

“Academics who put their head above
the parapet are often accused of being
political, which is unfair,” he says. “We
have to do our analysis carefully and
cogently; then we should communicate
ourresultsclearlyandvociferously.

“I engage with the public and policy-
makers very frequently and I take the
view that I have to be very blunt and
clear,” Prof Anderson adds. “We
shouldn’t care whether we are liked or
disliked. It is not our job to be politically
expedient with our analysis or to curry
favourwithourfunders.”

As far as Mr Sheldon of the Science
Media Centre is concerned, while all cli-
mate scientists regard man-made global
warming as a serious threat, they do not
needtospeakwithonevoice.

“There is no agreement on the lan-
guage people should be using,” he says.
“Is it a ‘war’ on global warming? Or do
we talk more positively about the
‘opportunity’ for innovation?

“Some think there should be a clear,
well-defined message from the climate
community; others, including me, say
scientists should say what they want,
how they want,” continues Mr Sheldon
who has degrees in artificial intelligence
and bioinformatics. “If you come across
a large group who have not conferred or
agreed a line in advance but are making
essentially the same argument in differ-
ent ways, then you are more likely to
believetheyareright.”

Academics face
rough and tumble
of emission rows
Science

Controversy over
‘Climategate’ still lingers
over researchers’
involvement in policy
recommendations, reports
Clive Cookson

Tom Sheldon of Science Media Centre

While all climate scientists
regardman-made global
warming as a serious
threat, they do not need
to speakwith one voice

K evin Anderson spends much
of his time reflecting on
large-scale efforts to tackle
climate change. However, he
is just as concerned about the

role individualscanplay.
While attention in Paris is concen-

trated on actions by governments to
agree high-level treaties, carbon-trad-
ing schemes and ambitious large-scale
projects, there is less attention being
paid to the role of individuals them-
selves who are driving demand — and
could have a greater role in influencing
supply.

“I believe in wonderful technologies
and I wish we could solve the problem
with giant engineering,” says Prof
Anderson, who works at the School of
Mechanical, Aerospace and Civil Engi-
neering at the University of Manchester
and is deputy director of the Tyndall
Centre for Climate Change Research.
“But that is not going to be enough, sim-
plybecauseof thetimeframe.”

“To say it’s about the role of the state,
companies and institutions really mis-
understands the world in which we
live,”heargues.

“We’re facing complex problems,
which means things come out of places
you’d never expected. All individuals

have some degree of agency, from a
schoolchild to the prime minister. We
don’t know who will come up with solu-
tionsorwherethey’ll comefrom.”

He points to the need for people to
lobby local politicians for change at the
level of governments, but also to take
responsibility in their own lives and in
their own houses. That includes cutting
down on air travel as well as buying
energy-saving cars and electrical appli-
ances.

His message of individual responsibil-
ity is shared by others such as Julie Hill
who is chair of Wrap, a UK charity, and
author of The Secret Life of Stuff. She
points to three areas where people can
make a big difference in their own lives
and to ensure greater reuse: food and
drink; clothing and textiles; and electri-
calsandelectronics.

“We all have a personal carbon foot-
print and we can do something about it.
There are factors in our control,” she
says, while stressing these approaches
also make sound economic sense for
householdsbysavingthemmoney.

Her first set of recommendations —
backed by the “love food, hate waste”
campaign — focuses on how to cut down
on large-scale food waste through
improved planning for food shopping,
reduced portion sizes and more careful
interpretationofexpirydates.

Wrap’s website offers recipe sugges-
tions, encourages the preparation of
meals using leftovers and stresses the
importance of freezing to extend the life
of food.

“You have to distinguish between ‘sell
by’ and ‘use by’,” she says. “And you can
freeze food right up until the ‘use by’
date.”

The second programme, encapsu-
lated in Wrap’s “love your clothes” cam-
paign, emphasises the need to wear
clothes for longer and then to recycle
them with retailers or charity shops,
rather than discarding them. It offers
tips on how to avoid moth damage and
the value of washing clothes at 30
degrees centigrade to save energy and to
extendthegarments’ lives.

The third tactic is to keep household
electrical goods for longer, as part of the
organisation’s “recycle now” initiative. 
Wrap points out that simple design

changes by manufacturers to improve
durability would prove popular with
consumers.

Around the world, many others are
taking initiatives and providing ways to
help reduce energy use, often aided by
new technology. As Solutions & Co, a
Paris-based social enterprise, high-
lighted in a series of case studies this
month, there are multiple innovative
approaches that embrace individual as
wellascollectiveactions.

In South Korea, for instance, since

2009, 1.9m households in Seoul have
signed up to EcoMileage, an online sys-
tem that helps to track and encourage
savings in water, heating, electricity and
gas. Participants who reduce emissions
receive incentives in the form of points
which can be spent on public transport
andgreenproducts.

In Belgium, the Smappee smartphone
app detects the energy signal of devices
in the home, calculates the electricity
spent, plots the consumption and cost,
and offers a wireless switch allowing
users to turn off unneeded appliances.
The system is now being commercial-
ised inothercountries.

In Chile, the free Allgreenup allows
users torecordandearnpoints foractiv-
ities such as using bicycles and walking,
recycling, carpooling and reading green
tips. In exchange, users win green points
that can be exchanged for prizes and
discounts.

InMedellín inColombia, theEcoBikes
system, which has been developed by a
local entrepreneur, allows users to gen-
erate electricity when they pedal on
exercisebikes ingyms.

Such examples highlight modest
steps that can collectively make a differ-
ence.

“Individual emissions are small but
that individual can catalyse localised
change in their school, university or
sportsclub,”saysProfAnderson.

“If we all try everything we reasona-
bly can, and push beyond our own
domain, there’s real hope. That’s mil-
lionsofagents forchange.”

Environmental campaigners
argue the personal is political
Behaviour Small but
profound changes in
individual habits can
help, saysAndrew Jack

‘We all have a personal
carbon footprint andwe
can do something about it’

What a load of rubbish: individuals as well as states and organisations need to tackle their wasteful ways —Kathy Dewitt

After the failures of Kyoto
andCopenhagen, Paris will
raise awareness but will not
produce solutions



Friday 27 November 2015 ★ FINANCIAL TIMES 5



6 ★ FINANCIAL TIMES Friday 27 November 2015

Managing Climate Change

L argely hidden from the
debate about man-made
greenhousegasemissionsand
the contribution of different
sectors of human activity to

climate change is one of the biggest cul-
prits: agriculture — and meat produc-
tion inparticular.

Estimates vary somewhat, depending
on what is included, but papers from the
Intergovernmental Panel on Climate
Change suggest that farming and associ-
ated changes in land use account cur-
rently for 20 to 25 per cent of global
warming.

The most important contribution
comes fromthe livestocksectorwhich is
responsible for 14.6 per cent of global
greenhouse gas emissions, according to
research published this week by
Chatham House, the London-based pol-
icy institute. That is equivalent to emis-
sions from all the road vehicles in the
world.

Chatham House argues that a world-
wide shift to “healthier diets” with less
meat must play a part in the battle
against global warming. “There is a
compellingcasefor . . . addressingmeat
consumption,” its report says. “How-
ever,governmentsare trapped inacycle
of inertia.Theyfear therepercussionsof
intervention, while low public aware-
ness means they feel no pressure to
intervene.”

Farmers are discussed far more as
potential victims of climate change than
as direct contributors to the problem.
“Ourstudyshowsthat livestockfarming
is off the radar for most people as a big
source of greenhouse gases,” says Laura
Wellesley, co-author of the Chatham
Housereport.

Not one national emissions reduction
plan submitted ahead of the Paris cli-
mate summit featured a cut in meat
consumption, she adds: “Governments

are afraid to interfere in lifestyle choices
for fearofpublicbacklash.”

The big difference between agricul-
ture and the other sectors responsible
for global warming is the chemical
nature of its emissions. The energy
industry, transport, manufacturing and
construction sectors contribute mainly
by emitting carbon dioxide derived ulti-
mately from fossil fuels, which is the
most importantgreenhousegasoverall.

Agriculture and food production also
emit substantial amounts of carbon

dioxide. A new report by Lux Research
of Boston estimates that producing 1kg
of beef protein requires 380 megajoules
of primary energy, the equivalent of
threegallonsofpetrol.

But the most damaging aspect of agri-
culture is its generation of two other
greenhouse gases, methane and nitrous
oxide, both of which have a much more
powerful atmospheric warming effect,
when measured molecule for molecule,
thancarbondioxide.

The biggest single emitter is the

bovine digestive system. The grass and
other plants eaten by cattle and, to a
lesser extent, other livestock undergo a
process known as enteric fermentation.
This produces large amounts of meth-
ane,about100kgperyearforanaverage
cow, which is burped, belched and
farted out of the animal. That amounts
to a lot of methane from the world’s
1.5bn cattle; the US Environmental Pro-
tection Agency says it accounts for
almost a third of agriculture’s green-
housegasemissions.

Smaller ruminant animals, such as
sheep and goats, are somewhat less
emission-intensive than cattle. Pigs and
chickens are much less harmful as meat
sources than beef because their diges-
tionreleasesrelatively littlemethane.

In addition to methane directly emit-
ted by animals, manure is a significant
source of methane and nitrous oxide as
it decomposes. Arable farming also
emits these gases, for example through
thebreakdownofnitrogenous fertilisers
and the activity of some crop roots and
associated microbes in the soil — partic-
ularly in rice paddies — but the quanti-
tiesare less thanthose fromlivestock.

There are technical ways to cut such
emissions, the EPA says. Feeding prac-
tices and other livestock management
changes can reduce the amount of
methane produced by live animals, for
instance by improving pasture quality
and breeding more productive cattle.
Manure can be processed in ways that
control decomposition; the resulting
methane can even be captured and
burntasasourceofrenewableenergy.

Chatham House authors welcome
such moves, but they say the main
requirement is action by governments
to cut meat consumption — a campaign
that would chime with evidence that a
diet containing more plant-based pro-
tein sources would be beneficial for
health too. Last month a report by the
World Health Organisation identified
red meat as a probable and processed
meatadefinitecauseofcancer.

In the developed world meat con-
sumption per capita has reached a pla-
teau, though at excessive levels,
Chatham House says. The average
inhabitant of an industrialised country
eats twice as much meat as experts
deem healthy; in the US the multiple is
nearlythreetimes.

But the real threat for the future
comes from the “protein transition”
playing out across the developing world
and especially in China, where rising
incomes are leading people to eat more
meat. “Reducing meat consumption is a
real win-win for health and for the cli-
mate,” says Ms Wellesley. “As govern-
ments look for strategies to close the
Paris emissions gap quickly and
cheaply, dietary change should be high
onthe list.”

Demand for meat has become a global threat
AgricultureFarmers’
role as contributors
to greenhouse gas
emissions is being
overlooked, says
Clive Cookson

Meat is murder:
rising output is
threatening
health and
emission levels
David Cheskin/PA

Dietary
change
should be
on themenu
of strategies
for cutting
emissions
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