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COP21 Ratified: What Now
Now that we have a global climate treaty, what do we do?

A

fter 21 years of acrimonious and unproductive negotiations every sovereign state on the planet –
apparently there are 197 – finally agreed that the Earth is indeed warming up and something has
to be done to limit, and hopefully reverse, the damage to the climate. The milestone was reached
on 12 December 2015 in Paris at the 21st Conference of the Parties (COP21) to the United
Nations Framework Convention on Climate Change (UNFCCC). For the agreement to become
enforceable, however, 55 countries emitting more than 55% of global greenhouse gas (GHG) emissions
had to formally ratify it. The fist threshold was reached on 22 September, the second on 5 October 2016.
These sorts of things usually take time. It took 8 years for the ill-fated Kyoto Protocols to get adopted
before it collapsed after it became apparent that without America’s support and participation of
developing economies like China and India, the treaty could not succeed.
COP21, however, is different. First, it has the tacit
endorsement of all states, developed and developing. More
important, and barring a last-minute surprise, it appears
destined to become effective by the end of 2016, a
stunning feat for such a sweeping and complex treaty
affecting every country on Earth.
COP21 received the backing of China and America – the
top 2 global emitters – in September, as reported in prior
issue of this newsletter, followed by India on 3 October,
followed by the European Parliament the next day.
While some formalities remain and many more countries
including the UK – no longer part of the EU – are
expected to ratify, the UN’s 55-55 threshold has already
been crossed by a wide margin. COP21, in other words, is
a done deal. It is hard to believe, but true.
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What made COP21 successful was the bottom-up, voluntary nature of pledges made by individual
participants towards a common goal. As described at UNFCCC’s website:
“The Paris Agreement’s central aim is to strengthen the global response to the threat of climate
change by keeping a global temperature rise this century well below 2 degrees Celsius above
pre-industrial levels and to pursue efforts to limit the temperature increase even further to 1.5
degrees Celsius. Additionally, the agreement aims to strengthen the ability of countries to deal
with the impacts of climate change. To reach these ambitious goals, appropriate financial
flows, a new technology framework and an enhanced capacity building framework will be
put in place, thus supporting action by developing countries and the most vulnerable countries, in
line with their own national objectives. The Agreement also provides for enhanced
transparency of action and support through a more robust transparency framework.”
Where do we start? With the big emitters?
According to Rick Heede of Climate Mitigation Services, 2/3rd of global
anthropogenic emissions may be traced to 90 mostly oil and gas companies
in private hands or state-owned enterprises

Critically, signatories to the agreement make
“nationally determined contributions”
(NDCs), generally pledging reductions in
GHG emissions over a designated timeframe
with the current pledges found at UNFCCC
website.
In the case of the US, for example, the NDC
says,
“The US intends to achieve an economywide target of reducing its greenhouse gas
emissions by 26-28% below its 2005 level
in 2025 and to make best efforts to reduce its
emissions by 28%.”
In case of Canada, the intention is to reduce
GHG emissions 30% from 2005 levels by
2030.

Under former Prime Minister Stephen
Harper, Canada – along with former
Source: Rick Heede, Climate Mitigation Services
Australian Premiere Tony Abbott – were
climate deniers among developed nations
with significant carbon footprints – outliers on a per capita basis. Canada’s new prime minister, Justin
Trudeau, however, changed the country’s climate posture by announcing plans for a carbon tax with a
“floor” of C$10 (US$7.60) per metric ton beginning in 2018 and rising to C$50/mt by 2022. Australia is
yet to decide how it would contribute to the global effort, as are several other laggards, including Japan,
Russia and few other big emitters.
Trudeau’s carbon tax announcement came as a big surprise to many. The prime minister said,
“Provinces and territories will have a choice in how they implement this pricing,” he said. “They
can put a direct price on carbon pollution, or they can adopt a cap-and-trade system, with the
expectation that it be stringent enough to meet or exceed the federal benchmark.”
Hydro-rich British Columbia introduced a carbon tax in July 2008 – the first of its kind in North
America. Alberta’s carbon tax is to go into effect in 2017 while Ontario and Quebec have embraced
cap-and-trade schemes, with the latter joining California’s cap-and-trade market. Together, these 4
provinces account for the lion’s share of Canada’s emissions.
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Coincidentally, in mid-October 65 countries, including the US and China, reached an agreement to cap
greenhouse gas (GHG) emissions from international aviation at 2020 levels, by implementing a
voluntary market mechanism that would later become mandatory. Things are happening.
US installed wind capacity can continue to grow …

The International Civil Aviation
Organization (ICAO) aims to
achieve carbon neutral growth from
2020 and participating aviation
operators must offset any additional
emissions above a 2020 baseline.
The system will take effect in 2025
and will be voluntary for the first 6
years, before becoming mandatory.
The agreement is expected to cost
airlines around US$5.3bn per year
in the first years and up to US$24bn

per year by 2035. It is another
manifestation of the global resolve to
tackle GHG emissions over time.
Aviation emissions are growing at a fast
clip due to the rise of air transport.

… and so can utility-scale solar ……
The cost of utility-scale PV has dropped from $5.7/W in 2008 to $2.08/W in 2015
and dropping

With the impossible at hand, the question
is what now? What’s next?
What comes next, of course, is the hard
part: negotiating the specifics of how
each country’s voluntary pledges will be
implemented, how they will be monitored
and what happens if they do not comply
with what they have promised to deliver. These, and other thorny issues, including financing and
technology transfer, are to be discussed in Bab Ighli, Marrakech, Morocco from 7-18 November. As
always, the devil is going to be in the details.
… and more distributed solar
From 1 to 12 GW in 8 years in the US, 1 million solar roofs & counting

More on this to follow. For now,
however, the ratification of COP21
offers clarity on several dimensions:
First, once in, you cannot leave, for at
least 4 years. That is a critical
technicality, which binds governments
like the US to their pledges regardless
of who is in the White House in 2017.

Second, for many companies COP21
may come as somewhat of a relief in
the sense that much of the uncertainty
about climate change is more-or-less
resolved now. Carbon is officially evil and the sooner you reduce your exposure and footprint, the better.
The focus has clearly shifted from the debate to what can and should be done to comply with the Paris
Accord. It is real and it is going to bite.
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Third, carbon clarity is even more important for the investment community, who for many years did not
know how to operate. Now that the world has agreed to address the issue, investors have a better sense of
where to put their money and what to avoid – or they will figure it out soon enough (box below).
The dawn of ethical investing
With the passage of COP21, there is growing interest from some individual shareholders and private investors to
put their money where their mouth is, so to speak. Historically, this was not easy to do especially when investing in
mutual funds made up of many companies and industries, some green, some polluting, and everything in between.
In mid-October, As You Sow joined several others by launching a Fossil Free Funds Tool, which helps determine a
mutual fund’s carbon footprint. The group has analyzed over $11 trillion in global mutual funds – the largest ever
analysis of its kind – offering interested investors an easy way to decide where to put their money. It says,
“91 million Americans carry enormous carbon risk hidden in their workplace 401(k), pension, and other
retirement accounts’ mutual funds.
Starting today, they will finally be able to answer the question, "Are you investing in your own
destruction, or in the clean energy future?"
Many investors already avoiding stocks of tobacco or gambling companies may shy away from fossil fuel
industries. It will be a long and convoluted journey since virtually all industries and companies use fossil fuels and
have a carbon footprint. Over time, however, it should become easier to invest in greener and cleaner companies.
The age of ethical investing has arrived.

Fourth, for the renewable energy sector, COP21 works as a booster. Fossil fuel’s loss is their gain. The
direction and the ultimate destination have never been more unequivocal than now. As described in article
on page 23, global investment in the renewable energy sector is already on the rise; not so for the fossil
fuel sector (graph below right for oil sector). These trends will only get more pronounced over time.
As with any major policy shift, there are
winners and losers among the countries,
industries and businesses depending on where
they fall, how they position themselves or how
they are perceived. Carbon-intensive coal,
already under pressure, will face stronger
headwinds as will oil and eventually natural
gas. Nuclear energy should gain from COP21,
but perhaps not sufficiently to make a big
difference.

Beginning of the end of fossil fuel investing?

Source: World Energy Investment 2016, IEA, 14 Sept 2016

A host of energy-intensive industries are likely
to be heavily affected. Cement manufacturing, for example, is heavily energy and carbon-intensive,
making cement more expensive.
Energy efficiency, always a winner, will become even more compelling as further described in the
following 2 articles.
Every business and enterprise already has or must decide how it is going to operate in a carbonconstrained future. Likewise, governments around the world must reassess how to reconfigure their
priorities in a future where emitting carbon into the atmosphere will become more expensive over time.
Canada, for example, has already charted a course.
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Impact of COP21 on US: Negligible
EIA projects that US energy-related CO2 emissions will fall to 5,179 million metric tons in 2016, the
lowest level since 1992

Source: U.S. Energy Information Administration, Monthly Energy Review

For the US, most experts
believe that the
immediate impact of
COP21 will be negligible
to none (graph on left).
The US is blessed with
plentiful and cheap gas,
which is rapidly taking
market share from coal.
Petroleum–related
emissions have fallen
from their 2006 peak and
will further fall as cars
become more efficient
and due to the expected
growth of electric
vehicles (EVs) over time.

The effect of mandatory renewable portfolio standards (RPS), ranging from 100% in Hawaii by 2045
to 50% in California and New York by 2030 and similar targets elsewhere, are reducing emissions from
the electric power sector. More important is that there is virtually no demand growth in electricity
consumption for the foreseeable
Dawn of ethical investing
future – which means that many old
and inefficient coal-fired plants can
retire, replaced by natural gas and/or
renewable generation with no dire
consequences. Distributed energy
resources (DERs), broadly
consisting of energy efficiency and
distributed generation further help
the US meet or potentially beat its
NDC pledge.
The Environmental Protection
Agency’s proposed Clean Power
Plan (CPP), currently challenged in
the courts, may be considered as
icing on the cake.
Other big global emitters (graph on page 2) are also taking initiatives, depending on the circumstances.
China, as further described in article on page 12, is considering a total reversal of its overwhelming coal
dependence. It is considering to move from roughly 80% reliance on fossil fuels today to 80%
dependence on non-carbon emitting energy – that is renewables plus nuclear – by 2050. You can say what
you want about the drawbacks of central planning, but you cannot deny its remarkable efficiency.
India’s intentions are much the same, but the world’s most populous democracy is notoriously slow in
embracing change or to adopt and implement new policies. Prime Minister Narendra Modi, however,
has not only ratified COP21 ahead of much more prosperous countries like Japan or Australia, but has
embarked on a remarkable renewable makeover second only to China in scope and speed.
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India has agreed to reduce its emission
intensity – CO2 emissions per unit of GDP
– by at least 33% by 2030 compared to
2005 level and to generate at least 40% of
its electricity from non-fossil fuel sources
by the same date.
India has set a target of installing 175 GW
of renewable capacity by 2022, mainly
from solar, from the current 38 GW, and a
10-fold expansion of the nuclear capacity,
from 6 GW to 63 GW. India aims to create
an additional carbon sink of about 2.5-3
GtCO2 with an estimated price tag of
US$2,500 bn. It is hoping on technology
transfer and financial assistance from
developed countries to reach its targets.

Saving energy in China: Future is not pre-ordained
China, like other developing countries, can re-write its energy future

Source: Reinventing Fire: China, RMI et al, Sept 2016

These are among
the details to be
negotiated in
Marrakesh, as will
be a long list of
other countries
facing significant
exposure to
warming climate
with little means
to do much about
it – including
several vulnerable
islands and many
low-lying
countries such as
Bangladesh.

Aug 2016 was hot
Selected Significant Climate Anomalies and Events

Source: NOAA at
http://www.noaa.gov/news/august-marks-ongoing-trend-of-record-breaking-heat-for-globe

For those still
wondering what
comes next, below
are a few items to

think about:
• GHG from transport exceeds those of the power sector in 2016 – and this will get worse as
the power sector becomes cleaner over time;
• Coal consumption in power generation and for making steel must decline 40% if not more by
2035 or sooner for climate goals to be achieved;
• With or without a carbon-tax, COP21 will lead to ethical investing – once we figure out what
it is; and
• Even though politicians and governments – with a few notable exceptions – appear willing to
go along at least with the spirit of COP21, increasingly states, provinces, cities,
communities, individuals and individual companies will deliver results – in many cases
despite what the politicians say, promise or deny.
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Having procrastinated to do the obvious 20 years ago, the task at hand has gotten more pressing, more
daunting, more challenging and far more expensive.
And there is little time for further procrastinations. In September, the NOAA declared August 2016 to be
16th straight month to break global heat records (map on page 6). Not only that but August 2016 was 1.66
degrees F above the 20th-century average, breaking last years' record for the warmest August on record
by 0.09 degrees F.
In announcing Canada’s intention to act, Justin Trudeau told the Parliament,
“After decades of inaction, after years of missed opportunities, we will finally take real and
concrete measures to build a clean economy, create more opportunities for Canadians, and make
our world better for our children and grandchildren,”
adding,
“Mr. Speaker, we will not walk away from science, and we will not deny the unavoidable.”
With that Canada formally ratified the Paris accord. Some politicians have backbones.
UNFCC website
Marrakech Conference 7-18 Nov 2016
NOAA News Release

Amory Lovins Was Mostly Right – If 40 Years Ahead
In his influential 1976 article, the energy efficiency guru got it mostly right

I

n 1976, Amory Lovins published an article in Foreign Affairs that challenged the status quo, most
notably the prevailing views on the future of oil, energy consumption in general, energy policy and
– over time – the US foreign policy.
Young man in the White House
Overnight, the little-known 28-year-old
author of the article rose from obscurity to
fame, got an invitation to visit Jimmy
Carter in the White House in 1977 (photo
on right), published numerous seminal
articles and several influential books in the
ensuing years and founded the Rocky
Mountain Institute (RMI) in 1982. The
rest, you could say, is history.
In late September 2016, 40 years after the
publication of the Energy Strategy: The
Road Not Taken?” Lovins, the cofounder,
chief scientist, and chairman emeritus of
Rocky Mountain Institute, reflected on
the famous article and – more important –
what he got right and wrong – sharing a
few insights and lessons he has learned
along the way. It is worth a read.
November 2016
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Lovins’ most enduring contribution to the energy debate – his article was published a mere 3 years after
the 1973 Arab Oil Embargo resulting in the first global oil shock – was to point out that modern
economies such as the US could in fact sustain robust economic growth while using a fraction of the
energy they historically thought
Lovins: Abandon the hard path
they needed. This, he claimed, they
could do by using energy more
efficiently while investing in
plentiful, reliable, and secure
renewable resources – the core of
his soft path approach to energy.
As Amory recalls, and so does this
editor who has followed Lovins’
rise over the decades, his ideas
where revolutionary, unorthodox,
and even heretic. They went against
the grain of the established energy
companies and their cohorts – auto,
electric, mining and tire companies
– whose livelihood depended on
perpetuating the status quo, the age
of plentiful and cheap energy
without guilt – climate was not a major concern at the time. Some are still in denial.
Naturally, the immediate reaction of these powerful industries and their lobbyists and supporters was total
dismay, disbelief and dismissal. Lovins recalls, “Incumbent energy industries greeted the article with
skepticism, scorn, even outrage.” He is being generous.
What this young man, who no one had heard of before, was saying was revolutionary: instead of relying
on the hard energy choices of the past – coal, oil, gas & nuclear (Fig above) – US economy should
follow a soft energy path relying primarily on energy efficiency and renewable resources (graph
below).
This advice was given when hardly
anyone in the US, or elsewhere, had
much interest in energy efficiency or
renewable energy with the sole
exception of hydro energy. Many
dismissed the young man as an idealist or
worse, and his ideas as outlandish,
expensive and impractical. To his credit,
Lovins stuck to his beliefs over the years,
backing them up with more evidence and
solid data, winning a few believers
among the many skeptics, some of whom
eventually hired him or his company,
RMI, to advise them on how to move
towards the soft path.

Future of energy is soft

In a blog posted at RMI website, Lovins
took the opportunity to celebrate the
many things he got right, or mostly right.
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He wrote:
“The (1976 Foreign Affairs) article was so influential because rather than just proposing yet
another portfolio of energy investments, it redefined their purpose and logic. Previously, the
problem was where to get more energy — more, of any kind, from any source, at any price.
Planners extrapolated historic growth in energy demand and built supply to meet it.”
“The (Foreign Affairs) article started at the other end by asking what we want energy for — what
“end-uses” we sought, such as hot showers, cold beer, mobility, comfort, smelted alumina,
baked bread — and how to deliver each of those services by providing the amount, kind, scale,
and source of energy best suited to the task.”
“This end-use concept soon merged with Roger Sant’s “least-cost” language, resonant with the
emerging Reaganomics emphasis on free markets. The resulting “end-use/least-cost” approach
revealed the most cost-effective solutions, chosen via competition or planning, to such questions
as whether to keep warm in winter by gas or electric heating, or by insulation and weatherstripping.”
The most important contribution of Amory Lovins – in this editor’s view – was to change the focus of the
energy debate from “where do we get lots more
Amory has the last laugh
energy” to “why are we using so much energy
inefficiently – wasting so much of it unnecessarily.”
That was brilliant. The question remains essentially
unanswered as huge amounts of energy continue to
be routinely wasted today. In many parts of the
world, governments continue to subsidize fossil fuel
extraction and consumption to this day,
encouraging energy waste, increasing carbon
emissions and environmental degradation. It is
incomprehensible.
In the US, for example, an estimated third of the
annual energy budget of commercial and
industrial (C&I) companies – roughly $260 billion
per annum – is wasted or inefficiently used. That is
$80 billion annually lost.
Looking back at the 1976 article, Lovins claims that
he got it mostly right, certainly much better than projections made by mainstream experts, who were
mostly extrapolating historical trends despite major discontinuities caused by dramatically higher oil
prices, supply insecurities and scarcities. Lovins says,
“The soft path shown in Figure 1B is 0.8 or 4% below actual 2000 energy use, normalizing to
actual GDP growth or not, respectively.”
In contrast,
“… the best contemporaneous econometric forecasts were approximately 60–70% too high.”
“Figure 2 compares the hypothetical energy intensity trajectory the article suggested as feasible in
1976, falling 72% in 50 years, with its actual 56% fall in 40 years. The “near-halving” envisaged
9
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by “about the turn of the century”
occurred in 2008.”

Lovins mostly right

Among the other things Lovins got
mostly right,
“To make a dollar of real GDP, the US
in 2015 used 56% less total primary
energy than in 1975, 59% less coal, and
65% less oil and directly used natural
gas.”
“Coal’s 2015 share of primary supply
(16%) was below its previous postWorld War II low (16.6% in 1972).”
“Instead, the US got 10% of its primary
energy use and 14% of its electricity
use from renewables, which were 68% of new added generating capacity.”
In case of electricity, Lovins
correctly blames the perverse and
pervasive regulations that allowed
and still rewards regulated utilities
for selling more kWhs rather than
encouraging them to deliver useful
energy services at least cost. He
says American’s overuse
electricity

US electricity consumption has been virtually flat since 2000

“… partly because until
about 2001, 48 states’
utilities were still
rewarded for selling
more energy; even now this is done in 36
states for electricity (with reforms pending in
8) and 28 for gas (with reforms pending in 4).”

Renewables delayed roughly 35 years

“But as such perverse policies begin to fade,
electricity use has drifted down from its 2007
peak. In the long run, it may shrink by about
1% a year despite solid economic growth and
all-electric automobiles.” (visual above right)
Oil use in the US transport sector is another area
where relatively little has been achieved compared to
what could have been done over 40 years. Lovins
blames the 1985–86 oil price crash for fostering
complacency.
“This helped lobbyists (to) persuade Congress
to ignore — for 25 years for cars and for about
17 years for light trucks — the legal mandate to
November 2016
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raise efficiency standards in step with technologies.”
“Light vehicle efficiency worsened in 1987–2004, taking 22 years just to regain its 1987 level:
The pace of saving oil fell by two-thirds, and approximately 99% of the major gains in engine
efficiency boosted acceleration rather than saving fuel.”
“This stagnation wasted 2 turnovers of the auto fleet, prolonging high oil demand for a quartercentury …”
Economic prosperity with no more energy

The complacency on the part of government – in not
pursuing mileage standards – supported by the oil and
auto lobbies is not only incredible but borders on
criminal. Just imagine where we could have been today
rather than where we are, and how much more
expensive it is to meet COP21 targets starting in 2016
as opposed to 1976 (lead article).
As for renewables, Lovins notes that their recent rise
has been delayed for “roughly 35 years.” Again, he has
a point.
Lovins clearly feels vindicated. And he deserves credit –
along with many others – who broke away from the hard
path and extrapolating the future based on past trends.
Looking at current US energy consumption, roughly 98
quadrillion BTUs and looking virtually flat at least for the
period to 2025 (graph on left), it is a far cry from what the
EIA was projecting as late as 2004, not to mention what
analysts were saying would be needed in 1976.

Amory warns against, “Dangerous delays in the transition to a post-fossil-fuel and climate-safe energy
system,” adding on a positive note that,
“Slowly but with gathering speed, markets have begun to triumph over incumbents’ political
means of enforcing their natural desire to protect the old energy system, not enable the new.”
Amory, of course, has not been sitting idle since 1976. Several influential books and numerous articles,
speeches and studies he and his colleagues have produced at RMI continue to challenge the status quo of
the time – whatever it happens to be (e.g., following article).
In 2011, he and his RMI colleagues published Reinventing Fire, which – among other things – suggests
the US can phase out of fossil fuels and nuclear while increasing its prosperity, create more jobs, reduce
it carbon footprint and save money. Not unlike his 1976 article, it seriously challenges the prevailing
views that tacitly prefers consuming and wasting rather than saving energy.
The book illustrates enormous, cost-effective energy efficiency opportunities in all sectors of the US
economy. A comprehensive review of the book appeared in this newsletter shortly after its publication.
One can only wonder what can be said about those claims 40 years hence. Hopefully Amory will be
around to boast, once again, that he got it right, or mostly right.
Original article at
http://www.rmi.org/Knowledge-Center/Library/E77-01_EnergyStrategyRoadNotTaken
Lovins’ blog
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Reinventing Fire: China
Future of climate, and everything else, increasingly depends on China

I

n 2011, Amory Lovins and his colleagues at the Rocky Mountain Institute (RMI) published
Reinventing Fire: Bold business solutions for the new energy era. As has been his style, and as
suggested by the book’s subtitle, Lovins was bold in his assessment of how much – or in this case
how little – energy will be needed to fuel US economy’s continued growth and prosperity while
maintaining the American standard of living. For anyone familiar with Lovins, the answer should be
obvious.
This newsletter published an extensive review of the
book. The book posed the following question:

Sage of Snowmass on left
Amory Lovins with the newsletter editor at launch of
Reinventing Fire: China in San Francisco, 5 Oct 2016

“Could the US realistically stop using oil and
coal by 2050? And could such a vast transition
towards efficient use and renewable energy led
by business for durable advantage?”
Lovins’ answer – you guessed it – was a resounding yes
to both.
In the book’s preface, he wrote,
“Imagine fuel without fear. No climate change.
No oil spills, dead coal miners, dirty air,
devastated lands, lost wildlife, No energy
poverty. No oil-fed wars, tyrannies, or terrorist.
Nothing to run out. Nothing to cut off. Nothing
to worry about. Just energy abundance, benign
and affordable, for all, forever.”
Producing more, using less in China

Almost poetic, fantastic, and too
good to be true. It is classic
Lovins.
To make its points and support
its conclusions, the book
examines 4 major users of
energy in the US,
transportation, buildings,
industry and electricity and
shows how we can get by with
less energy while transitioning
to a cleaner, greener and more
sustainable future. The most
amazing thing about the book’s
thesis is not only that it can be
done, but the transition will in
fact save us money.

Source: Reinventing Fire: China, RMI et al, Sept 2016
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As Lovins likes to remind us,
energy efficiency is not just a
free lunch, it is a lunch you are
paid to eat.

Sectoral savings add up in China, or anywhere else

The 2011 book, like his 1976
Foreign Affairs article, is
controversial. His supporters
hailed it as the energy road map
for the future while many in the
fossil fuel industry, coal and oil
dismissed it as usual Amory
Lovins fantasy or worse.
Fast forward to Sept 2016 and a
new study called Reinventing
Fire: China; A roadmap for
Source: Reinventing Fire: China, RMI et al, Sept 2016
China’s revolution in energy
consumption and production to 2050. It is
Cleaner energy mix, and far less of it for China
an attempt to do for China what was done
for the US. The study is a collaboration of
Energy Research Institute of the National
Development and Reform Commission of
China, RMI, Lawrence Berkeley
National Laboratory (LBL) and Energy
Foundation China. It took over 3+ years
with input of a cast from the organizations.
Reinventing Fire: China is perhaps even
more ambitious and bold than its US
counterpart, partly because China is still a
developing economy with vast growth
aspirations, not just in terms of its economy
but to uplift millions of people from poverty
to middle class, manage the biggest
migration of rural populations to cities,

Source: Reinventing Fire: China, RMI et al, Sept 2016

China’s electricity sector can follow a different path too

industrialization, while keeping its air clean,
water drinkable and responding to the demands
of its citizens, who aspire to enjoy high
standards of living as in developed economies
To start with, the report proclaims that you can
have your cake and eat it too: economic growth
and prosperity can be sustained while using far
less energy, emitting far less carbon, and
generating far less waste and environmental
damage (graph on page 12).

Source: Reinventing Fire: China, RMI et al, Sept 2016
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The report claims that China can get by with
47% less energy by 2050 compared to the
so-called reference scenario – more or less a
business-as-usual case (graph on page 6).
How can such a feat be accomplished?
Again, it is classic Lovins: you add up the
savings from various sectors through an
elaborate bottom-up analysis of how much
energy can be saved from each sector of the
economy (page 13, top). The starting point in
each sector and for each end-use is to ask
how can we best deliver the desired energy
services at the least cost, tacitly including
the cost of carbon emissions, water
consumption, environmental degradation and
so on in the process.

Power generation

Source: Reinventing Fire: China, RMI et al, Sept 2016

Along the way, the report reshapes the industry, the transportation sector and the buildings – why not?
Every sector can be made more far efficient and more productive, while saving energy and money
(graphs on page 13).
Since China is on a fast growth trajectory – adding infrastructure, buildings, factories, harbors, airports,
ports, roads, power plants, you name it – I can select its development path and future destiny much faster
and cheaper than mature economies where all infrastructure is already built and hard to replace.
In the process, China’s overall energy consumption shrinks while it transforms from roughly 80%
dependence on dirty fossil fuels to roughly 80% non-carbon emitting energy resources including nuclear
by 2050.
Roadmap to Nirvana

The results of the study are short of
stunning, especially in the electricity sector
where consumption is projected to peak
somewhere around 2040 (graph on page 13)
with significant drop in GHG emissions
compared to the reference case.
China’s power generation mix is equally
transformed along the way, not only using
less primary energy but far more of it
coming from non-carbon resources by 2050
(graph top right).
For the skeptics, the road map envisions
China’s rapid transformation from a rural,
developing economy to a largely urbanized
advanced economy by 2050 in 3 phases from 2010-20, 2020 to 2030 and through 2050 (visual above).
What is needed now is a repeat of the same exercise for India, Indonesia, Pakistan, Nigeria, Iran,
Turkey, Saudi Arabia and numerous other populous and rapidly developing economies of the world so
that they too can pursue a cleaner, greener and more sustainable growth trajectory rather than pursuing
outdated policies of the past. Wouldn’t that make perfect sense, especially in view of COP21 targets?
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Like China, these countries are adding new infrastructure at a rapid pace. What better opportunity to get it
right from the start, rather than build the wrong one, only to replace it again.
Reinventing Fire: China

Oil Consumption To Peak; Never Mind The Price
Regardless of the price, oil demand is likely to dwindle over time

F

or some time, there has been speculation about peak oil – not the kind predicted by famous
geologist King Hubbert, who in 1950s predicted that US oil production would begin to decline in
mid 1970s – but what might be called peak oil demand. We are talking about oil consumption, not
the ability to physically extract more oil from the ground.

In 2012, the world renown oil guru Daniel Yergin, the head of CERA, joined others by declaring that the
US “has already reached what we can call peak demand.” A forecast released around the same time by
the Energy Information Administration concurred, stating that US gasoline consumption had most
likely reached a peak and would steadily decline for the foreseeable future.
A different kind of peak oil, it is called peak oil demand

Source: The Economist based on data from BP

By August 2016, however, US
gas consumption was at a new
peak (page 16), surprising many
experts and non-experts. The
explanation is that the US
economy is only now
recovering from the 2008 global
financial crisis and, more
important, with current
depressed oil prices – gasoline
is currently at new lows in the
US – encouraging Americans to
drive more and buy bigger cars
– something they always do
whenever they can get away
with it.

In a blog posted on 26 September 2016, Lucas Davis of Univ. of California Berkeley wrote, “August
(2016) was the biggest month ever for US gasoline consumption. Americans used a staggering 9.7 million
barrels per day. That’s more than a gallon per day for every U.S. man, woman and child.”
Looking at the reversals of the past decade, Lucas says,
“… US gasoline consumption had declined for 5 years in a row and, in 2012, was a million
barrels per day below its July 2007 peak. Also in August 2012, President Obama had just
announced aggressive new fuel economy standards that would push average vehicle fuel
economy to 54 miles per gallon.”
“Fast forward to 2016, and US gasoline consumption has increased steadily 4 years in a row. We
now have a new peak.”
Oil and auto companies must be celebrating. Even if they are not making a lot of money due to the
depressed oil prices, at least the demand for gasoline is rebounding.
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But the celebration may be short-lived. Setting
aside the fluctuations in oil prices, the longerterm outlook for US and global oil consumption
is not necessarily bullish. In fact, some analysts
are convinced that the peak oil consumption may
be upon us at a time of economic growth and
historically low oil prices. How could this be?

The American way: Driving more in bigger cars

To start with, cars are getting more efficient the
world-over. Moreover, car ownership does not
necessarily translate into improved mobility in
congested cities of the world. New car owners
simply join other frustrated drivers in congested
roads.
In the meantime, new auto sales – the internal
Source: Constructed by Lucas Davis (UC Berkeley) using EIA data ‘Motor
Gasoline, 4-Week Averages.’
combustion engine (ICE) variety – show signs
of weakness while the sale of electric vehicles (EVs) are taking off, and they don’t need any gas.
According to a 14 Sept article by the FUSE, year to date auto sales in the US were down by 4.1% despite
a 15.6% drop in retail gasoline prices since Sept 2015. Electric vehicle sales, on the other hand, are up
42% year-over-year. A recently released report by GTM research predicts 11.4 million EVs in the US
alone by 2025.
That is not the end of it. With many auto makers working to beat each other with driverless EVs, their
costs are expected to drop precipitously over the next 5-10 years as EVs move from niche products to
mainstream, increasingly appealing to middle class families, not just the affluent ones, as is currently the
case. And you don’t have to be environmentally committed to enjoy the superior performance and the
quiet of non-polluting EVs.
Fast forward to 2020s and the narrative gets even worse for both car and oil companies. Once driverless
EVs begin to enter the mass market, the case for owning a car becomes even less compelling, certainly for
millions of millennials living in congested urban areas (following article).
Already, half the world’s population lives in cities. By 2050, over 2/3rd will be city dwellers (graph
below). Congestion and lack of parking will make car ownership onerous for virtually all. A turning point
will emerge – or perhaps is already upon us – when owning a car will no longer enhance one’s mobility.
Public transport, walking or a bike already offer better alternatives in congested cities.
Pull of the cities
Global population, % of total

Enter disruptive companies such as Uber, Lyft and their
counterparts in big markets including China, India,
Indonesia, Nigeria and so on, and one begins to see the
beginning of the end of private car ownership. Who needs a
car when you can hail a driverless one that will pick you up,
drop you off and be on its way to serving the next
customer?
Who will miss the costs – purchase price, fuel costs,
insurance, maintenance, various license fees, toll fees – and
the hassle of finding parking?

Source: The Economist, 1 Oct 2016 based on UN data
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around the world, as illustrated for London in graph below on right, from a recent issue of The
Economist. Bicycles, once popular in a few cities such as Amsterdam and Copenhagen, are now a rage
across Europe and many Asian cities (graph below on left), with a growing number being shared rentals –
now ubiquitous everywhere.
Alas, the dawn of the peak oil demand may be upon us at last, and not because the world is running out
of oil, or because price of oil has reached such high levels that consumers can no longer afford, it or
because of a global financial crisis as in 2008.
The irony of the matter is that shared driverless EVs may make the price of oil and even the price of
new cars – electric or otherwise – a moot point. Who needs to own one if you can get from point A to
point B safely, in convenience and without having to worry about parking, oil, insurance, costly repairs,
license fees, and car maintenance?
While some aspects of such a
scenario may be farfetched for
some to stomach – for example
people in rural areas may continue
to own and drive cars long after
their urban dwellers have
abandoned the habit – it is a reality
for others. Uber started offering
driverless service in Pittsburgh in
September 2016, as did
Singapore. Uberworld was the
cover story in 3 Sept 2016 issue of
The Economist.
Oil companies have enjoyed a long and profitable run. Their supremacy, however, will increasingly be
challenged. In 2006, ExxonMobil
was the world’s most valuable
listed company (graph on right).
By 2016, it has moved down the
rankings. By 2026 it will most
likely no longer be among the top
10. It may still be a huge and
profitable company, but no longer
as huge or as profitable as the new
emerging enterprises of the future.
Even more telling is that today’s
best and smartest graduates are
increasingly attracted to work for
the rapidly growing companies of
Source: The Economist, 17 Sept., 2016
the future, the likes of Apple,
Alphabet, Facebook, Uber, Tesla, Amazon. The best days of oil, like the best days of railroad or coal
barons, may be behind us.
Addicted to Oil: U.S. Gasoline Consumption is Higher than Ever
Posted on September 26, 2016 by Lucas Davis
and Auto/EV sales
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Peak Car To Accelerate Peak Oil
Transport is being disrupted, challenging both oil and car companies

T

echnological innovation and disruption are relentlessly eating into traditional businesses, offering
similar or superior service at a fraction of the cost. Uber’s spectacular rise challenging traditional
taxi monopolies, of course, is everyone’s first example. Airbnb and countless others are doing the
same to other established industries.

But Uber’s ultimate goal goes deeper than challenging taxi monopolies. It is about the future of mobility,
especially in growing urban centers as described in 1 Oct 2016 issue of The Economist. The subject is
Maas Global, a Finnish enterprise offering mobility-as-a-service or MaaS.
The future of mobility, according to
The Economist article will be in
developing intermodal yet
integrated business models that
allows typical passengers to get from
point A to point B with speed,
convenience and a reasonable cost. It
highlights 2 major trends, among
many others – highlighting added:

No steering wheel, no brakes, no gas pedal and no gas – no kidding!

Source: Peak car ownership: The market opportunity of electric automated mobility
“The new approach to
services, Rocky Mountain Institute, 2016
transport as a service relies
on two interconnected
trends. The first is the spread of smartphones, which both generate the data required to manage a
system that combines a wide variety of public and private transport options, and allow firms to
offer the information via an app. They have already made navigating a city by public transport
much easier. “Intelligent” journey planners, which use live information about congestion,
disruption from accidents and the like to suggest the best route, are proliferating. Around 70% of
Londoners regularly use an app such as Transport for London’s journey planner. Live travel
information shows whether trains and buses are running on time.”

“The second is the rise of the “sharing
economy”, with businesses such as Airbnb
making it possible to rent fixed assets such as
apartments when they are not being used.
Young urbanites, who have become
accustomed to usership instead of ownership,
find the notion of transport as a service both
natural and appealing. Meanwhile the cost of
running a car in a city goes ever upwards.
Parking gets harder. Many city-dwellers are
questioning whether the convenience is worth
it. Between 1983 and 2014 the share of
Americans aged 20-24 with a driving license
fell from 92% to 77%.”

Step into the car of the future, enter your destination

The Economist article adds,
“ …. Car-sharing schemes, which offer most of
November 2016
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the benefits of owning a car, but at much lower cost, are revving up. Some allow cars to be rented
by the hour or even minute. Vehicles may have to be returned to the point of hire; or schemes
may allow one-way trips between designated parking spots. Boston Consulting Group reckons
that the 5.8m people now signed up to car-sharing schemes worldwide could grow to 35m in the
next 5 years.”
Moreover, it says,
“The various permutations of carsharing, car-pooling and ridehailing pose a big threat to vehicle
manufacturers’ sales. Some are
rattled enough to get in on the act.
The global car market is worth $2.3
trillion a year, of which Ford gets
6%, says Mark Fields, the firm’s
boss. The market for transport
services is $5.4 trillion a year, he
estimates, of which it gets near to
nothing.”
Forget taxi monopolies; they are already
history. These are among the reasons that
will increasingly challenge the traditional
business models of oil and auto companies.

Add to your vocabulary: TNCs for transportation network companies

Source: Peak car ownership: Rocky Mountain Institute, 2016

The latest to predict the doom of traditional auto companies is a report by the Rocky Mountain Institute
(RMI), which predicts that car ownership will peak by 2020. One can argue about 2020, but the overall
trends are probably hard to dispute.
The reasons are by now familiar: urban
dwellers who now outnumber rural ones,
will increasingly rely on public
transportation and/or hailing services such
as those offered by Uber and its rivals. The
rise of autonomous cars will only accelerate
these trends, gradually shrinking demand
for private cars, indeed car ownership,
period. Why own one if you can get a ride
from Uber any time you want by hailing a
cab, with or without a driver?

Which do you prefer: Googled or Uberized?

According to RMI – as always one needs to
read the fine print and the assumptions,
which may be found in the report with the
Source: Peak car ownership Rocky Mountain Institute, 2016
URL provided at the end of the article – by
2018 the average per passenger mile cost of travel on automated Transportation Network Companies
(TNCs) will beat that of a personal internal combustion engine (ICE), in this case Toyota Camry,
currently the bestselling car in the US market. Toyota executives take note.
The key, according to RMI, is not the rapid rise of TNCs such as today’s Uber business model, but the
automation of TNCs, the emergence of driverless or autonomous cars offering shared mobility using
Uber-like hailing service.
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The reason should be self-evident
once one examines the graph on page
19. Without the cost of the driver, the
automated TNC’s costs beats
conventional car ownership. And that
is in 2018. Fast forward to 2028 and
beyond, and the impact of shared
autonomous mobility begins to sink
in.

EVs cheaper than internal combustion engines

RMI report has even more bad news
for the oil majors. Their nemesis is
electric vehicles (EVs), increasingly
charged with essentially free
renewable electricity due to the
equally rapid rise of renewable
generation in many markets.

Source: Peak car ownership, Rocky Mountain Institute, 2016

As illustrated in the graph above, by 2018, EVs will offer an estimated $1,000 per annum cost advantage
over internal combustion engines
Future of mobility is electric
(ICEs) powered by gasoline. Once
again, these predictions are critically
dependent on assumptions about the
relative cost of operating and EV vs.
and ICE, cost of electricity vs. gasoline,
range, performance and a host of other
issues.
With so much investment going into the
next generation EVs expected in the
market over the next 5-10 years, their
costs are expected to decline while their
range will be extended and their
performance enhanced. That much is
for sure.
RMI reaches obvious conclusions by
comparing the per-mile costs of EVs vs.
traditional ICEs. The next generation of
EVs – such as Tesla’s next model
expected in 2017 and costing $35,000 –
are projected to beat gasoline varieties
on per-mile basis for someone driving
70,000 miles per annum starting around
2018 – give or take a little (graph above
right).
As time goes on, EVs are projected to
gain on ICEs. Price of oil matters but
will probably not enough to change the
outcome over time.

Source: Peak car ownership: Rocky Mountain Institute, 2016

Market share: Fast or faster

Source: Peak car ownership: Rocky Mountain Institute, 2016

The next few years, of course, will be critical for EVs depending on how fast the technology improves,
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how the range and performance of batteries increases and how fast the charging infrastructure advances.
RMI examined 26 major US markets estimating huge potential, perhaps as much as $123 billion for early
adaptors. It predicts rapid penetration rates for what it calls automated mobility services – such as
driverless Uber – by 2024 among the same mass markets in the US under 2 scenarios (page 20 bottom).
Automated mobility wins; it is only a matter of time

Under a rapid growth scenario
automated mobility service or AMS
may exceed 10% of total US mobility
service market share by 2024. If that is
not an amazing prediction, what is?
Comparing costs – and making
assumptions that may or may not
prevail – RMI shows a rather dramatic
drop in the cost of automated mobility
service, dropping by more than half by
2035 as illustrated on Fig on left.

Forecasting anything for 2035 is a
heroic undertaking given the rapid pace
of technological change, yet RMI’s
assumptions about the future may turn out to be an underestimate. Who knows?
Source: Peak car ownership: Rocky Mountain Institute, 2016

And how long will it take for EVs, AMS and TNCs to be adopted by the mass market?
Clearly, the answer critically depends on the relative merits of the new technology vs. the existing one. It
took 18 years for automobiles to reach 40% market share; only 10 years for smart phones. Automated
mobility, according to RMI, will reach the 40% around 15 years. It is an educated guess. Many pundits
think it will be faster.
Impact of EVs on US electricity demand?

For those in the power sector who are
salivating at the prospects of EVs
giving them a boost in sales and
revenues, there is good news indeed.
US electricity sale projections by the
Energy Information
Administration (EIA), which are
probably optimistic, show sluggish
demand growth to 2040 (Fig on right,
also see graph on page 10 for recent
trends, showing virtually flat demand
growth over the past decade).
Source: Peak car ownership: Rocky Mountain Institute, 2016

Add automated electric mobility and
the prospects improve noticeably starting around 2025. Yet, it is not clear how much this will add to the
industry’s revenues. The answer depends on multiples of factors and assumptions about how and when
the EVs will be charged, what type of rates and tariff incentives will be on the offer, and – most important
– how the increased demand will come be met, from renewable generation resources or conventional
thermal plants.
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If one assumes a Teslaesque model, where EV owners may generate most of the juice from rooftop solar
panels installed by SolarCity, perhaps with decentralized storage using Tesla’s Powerwall batteries, then
the electricity sales experienced by traditional utilities may not increase much – refer to Tesla’s
Complete Picture in Aug 2016
Peak car ownership: Not good for auto companies
issue of this newsletter.
One can, of course, arrive at
alternative results based on
alternative assumptions about how,
when and where all the future EVs
will be charged.
The most stunning conclusion of
the RMI study, however, is its
prediction for peak car
ownership, occurring as early as
2020 in the US (Fig on right). It
says,

Source: Peak car ownership: Rocky Mountain Institute, 2016

“According to our modeling, peak car ownership in the United States will occur around 2020 and
will drop quickly after that. This could lead to a clear delineation between winners and losers
based on which auto companies capitalize on emerging business models for mobility services and
which do not.”
“In addition, the speed and complexity of this disruption could favor new entrants that are used to
a rapidly changing consumer and technology landscape and fast turnover of product. New
entrants also have lower risk of stranded assets that are already deployed (or planned) for a
personal vehicle-centric market.”
RMI report ends with identifying further research needed to better understand the pace of change
including the impact of AMS on cities, the impact on the electricity grid, consumer adaption and behavior
and the need for smart policy and regulations – all critical to the evolution of mobility especially in urban
areas.
As with many other projections, RMI is likely to miss the mark on multiple levels, yet there are few who
would dismiss its overall conclusions, namely,
•
•
•

EVs are on the verge of overtaking ICEs on both cost and performance;
Oil is likely to lose out in the process of electrification of mobility services; and
Drivers are likely to become unnecessary, potentially destroying the livelihood of millions of
drivers around the world – taxi drivers, truck drivers, bus drivers, among others.

Auto companies are taking note. Oil companies are, for the most part, still in denial. The traditional
business model has been profitable and predictable for decades. Why abandon it now?
The Economist
It starts with a single app, 1 Oct 2016
Peak car ownership
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IEA: Global Renewable Investment Up
The age of renewables has finally arrived

T

he International Energy Agency (IEA) released 2 reports in October 2016 covering the latest
developments in renewable energy and energy efficiency, the former came out just as this issue
was being finalized, to be covered in next issue. The good news, however, is the rapid rise of
investments going into renewable energy resources and in using energy more efficiently. The bad
news, however, is that far more needs to be done if the goal is to address climate change in time.
IEA's Medium-Term Renewable Energy Market Report 2016 covers the rapid spread of renewable
energy as the global energy system transitions toward a low carbon future. It documents, as done by
others, that global investment in renewables grew at its fastest-ever rate in 2015 thanks to supportive
government policies and sharp cost reductions in wind and solar technologies. This is even more
impressive considering that fossil fuel prices have been at historic lows.
According to the IEA, renewables accounted for
more than half of the world's additional
electricity capacity coming on line in 2015. But
even with this remarkable progress – with wind
and solar exceeding expectations – there are
questions about whether renewables are on track
to reach targets set by the just ratified Paris
Agreement.
The IEA report, released on 25 October 2016,
examines how renewable energy is likely to
evolve over the next 5 years if lower fossil fuel
prices persist. It also explores recent renewable
deployment and policy trends around the world
with particular focus as costs for wind and solar
energy continue to fall (box below).

Investing in renewables

Source: IEA

With 2.4 cents/kWh solar, who needs fossil fuels?
A recent competitive auction by the Abu Dhabi Water and Electricity Authority (ADWEA) generated bids from 6
international consortia to build the Sweihan 350 MW solar PV project in United Arab Emirates (UAE).
A consortium of Japanese Marubeni and Chinese Jinko Solar submitted the lowest bid at US$2.42c/kWh setting a
new low world record for a utility-scale PV plant, beating the prior record of US$2.91c/kWh in Chile in August
2016. In their proposal Marubeni and Jinko offered to expand the Sweihan plant to 1,170 MW at a price of
US$2.30c/kWh. Hard to believe.
Another bid by a consortium led by France’s EDF came at $2.53c/kWh followed by Tenaga and Phelan Energy at
$2.60c/kWh, followed by others including Germany’s RWE at $2.91c/kWh. According to a press release, the
ADWEA is evaluating the proposals to “ensure” their economic viability.
As these competitive auctions without any government price subsidies or loan guarantees indicate, solar PVs are
now the cheapest source of electricity generation in sunny places such as UAE and Chile. Similarly, low numbers
are now routinely encountered for wind generation in places with good windy resources. The only remaining
drawback of renewables is their inherent variability – which can increasingly be addressed through storage and
other means, including gas-fired backup generation.

November 2016

EEnergy Informer

23

Page 23

As the share of renewables increases in many markets, usually driven by mandatory targets and/or
financial incentives, they begin to have significant impact on wholesale prices as well as how the grid
operates.
The World Energy Council
(WEC), which held its latest
meeting in Istanbul, highlighted the
increasing mismatch between
growing renewable capacity and
generation (graph on right).

Renewables

According to the WEC, global
installed capacity of renewable
energy has more than doubled over
the past decade, reaching 1,712 GW
at the end of 2014. In 2015 alone,
the 150 GW of new renewable
capacity coming online accounted
for 60% of all new generating
Source: World Energy Perspectives, Renewable integration 2016, World Energy Council
capacity reaching commercial
operations. Currently, renewables account for 23% of global annual production, about 3/4th of it from
hydropower.
The WEC reviewed case studies from 32 countries worldwide that represent 89% of installed wind and
solar capacity and 87% of total generation. It found that despite impressive growth in capacity, operating
hours for variable renewables lag well behind conventional thermal sources.
“World averages of annual equivalent operating hours for different technologies range from 6,300 hours
for nuclear to 3,700 hours for hydro, around 2,000 hours for wind and almost 1,200 for solar,” WEC
concluded.
The Dec 2016 issue of this newsletter will provide further coverage on the growth of renewables
including coverage of the IEA’s latest report.
World Energy Perspectives

EV Range Anxiety
What range anxiety?

T

he October 2016 of this newsletter included an article titled Supercapacitors to make batteries
obsolete, in which the issue of range anxiety and the time and the inconvenience of having to
wait a while to fully recharge a depleted electric vehicle were mentioned. Benjamin Schlesinger,
a long-time subscriber and an enthusiastic Tesla owner, took issue with the article, pointing out
that he has driven his Tesla from Washington DC area, where he lives, to Florida and beyond without any
problems.
In his blog below, you can find more about Ben’s exploits, including details of his 1,000 drive to Florida
with 4.7 hrs. of recharging time, which he claims was not an inconvenience since he needed to take
brakes, eat and refresh along the way. With many superchargers, he says, charging EVs is a snap; driving
one is pure fun.
Breakingenergy.com
November 2016

EEnergy Informer

24

Page 24

Special 30% discount offer for EEnergy Informer subscribers
Subscribers are entitled to a 30% discount when ordering copies of the just published book, Future of
Utilities: Utilities of the Future, with further details provided at the end of this month’s newsletter. The
link below will take you directly to the publisher's website and a 30% discount code ENG315, which you
can apply at checkout. Please share with others who may be interested in ordering a copy.
http://store.elsevier.com/Future-of-Utilities-Utilities-of-the-Future/isbn-9780128042496/

EEnergy Informer subscription prices
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$450
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