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This is a collection of my 2016 articles in the Green Energy Times (http://www.greenenergytimes.org/ ).
They are largely edited or updated from articles I wrote for the Rutland Herald, sometimes with
different titles and pictures chosen.
They blend science and opinion with a systems perspective, and encourage the reader to explore
alternative and hopeful paths for their families and society. They are written so that a scientist will
perceive them as accurate (although simplified); while the public can relate their tangible experience of
weather and climate to the much less tangible issues of climate change, energy policy and strategies for
living sustainably with the earth system.
This was an election year in the US, and politically inspired attacks on climate science sharpened my
response.
I believe that earth scientists have a responsibility to communicate clearly and directly to the public 1 –as
we all share responsibility for the future of the Earth. We must deepen our collective understanding, so
we can make a collective decision to build a resilient future. All my articles are available from my web-site,
and can be freely reused under a Creative Commons license.
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Climate Reflections on 2015
By Alan Betts, http://alanbetts.com/writings
In winter I like to
look back on the
year that is past.
So far the winter
has been much
warmer than the
last two. We have
the very strong
El Nino in the
equatorial Pacific
to thank for this. I still had fresh brussel
sprouts and kale to eat from the garden
until 1st February. My spring spinach
and lettuce are alive under glass and on
warm days we have been thinning and
eating some. The early February thaw
meant that for the very first time in my
memory, I was able to start digging under the rye cover crop in February!
This past year 2015 set a new record
global temperature by a very large
margin, shattering the myth that climate
warming was slowing down. Globally weather extremes keep escalating. Undoubtedly the best news was
the December climate agreement in
Paris with the consensus support of 196
countries. Nations made commitments
to reduce the burning of fossils fuels to

try to restabilize the climate system. This is
a daunting task, since we have waited so
long, but at least we are now heading in
the right direction, with clear targets and
progress reviews every five years.
Grassroots democratic pressure helped
a lot – many Vermonters went to Paris –
and the moral clarity of Pope Francis was
on the minds of many leaders. Fortunately
these activists realize just how much work
lies ahead for the rest of this century.
Follow-through will be difficult for many
leaders, as they slip back into local politics, election cycles and business as usual.
Vermont can play a leading role.
So let us start by facing some truths
that were necessarily ignored in Paris – in
order to get an agreement. One basic issue is that the developed countries dream
that climate change can be dealt with
within the global market, and the economic, financial and technical framework
that has made them rich and powerful. Yet
this is the very framework that has accelerated climate change in recent decades.
In addition, the absolute necessity of a
fossil carbon pollution tax was not even
on the table. Vermont should introduce a
carbon tax this session.
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“Vermont should
introduce a carbon tax
this session”

The developing countries want to lift
their people out of poverty, and their
elites think in the same terms of consumer growth, centralized power systems
and more cars that have fueled climate
change. The rich nations are happy to
profit from these expanding markets, and
eager to add a lot of renewable energy
systems to the mix.
But as Pope Francis said, our increased
power has not been linked with deeper
moral values, and a true sense of our
common home and common destiny. One
result is that the exploitation of the Earth
and the exploitation of the poor by the
wealthy are now intertwined. In Paris, the
rich developed countries were reluctant
to make agreements to share resources
with developing countries. Sharing
intellectual property rights on essential
renewable technology would reduce their
profits. So financial commitments from
the rich to the poorer nations were small
compared with the scale of the challenge.
Some were surprised at the about-face
of China in the past year, but two of the
reasons for this are salutary. The air pollution in Chinese cities from burning coal is
so unhealthy that urban revolt is brewing.

And China
has realized that
its future
economic
growth
could be
based on
supplying
the world
with cheap
renewable
technoloMelting Earth by Les James Humor.
gies for
Image: Flickr
decades to
come.
Sitting by the fire and dreaming of
spring this January, we need also to
dream how to transform our ‘buy more’
consumer society and growth economy
into something sustainable that the
Earth can handle. This will take vision,
time and real effort for a decade or more.
Dr. Alan Betts of Atmospheric Research
in Pittsford, VT is a leading climate
scientist. Browse alanbetts.com.

Pipelines -Yea or Nay
By George Harvey

Facts sometimes imply things that are
not true. Some facts used to promote natural gas are like that.
Natural gas burns cleaner than coal.
Because of this fact, its carbon footprint is
said to be only 50% to 60% of that of coal.
This suggests that since coal produces
almost 30% of our electric power, we can
reduce the greenhouse gas (GHG) emissions of electric production by 15% or
more simply by refitting our coal plants
to burn natural gas and bringing in the
gas pipelines to feed them. And it is a fact
that we do have plenty of natural gas from
fracking.
These facts, however, tell only part of the
story. Methane, the key component of natural gas, is 20 to 100 times as bad as carbon
dioxide in its planet-warming effects, so we
can only be sure it has lower greenhouse
gas effects than coal if we know that none
of it leaks. So the question is, does it leak,
and if so, how much?
Satellite imagery over North American
gas fields indicates that an average of 5.4%
of the methane is leaking at the source.
That little leakage would make natural gas
as bad as coal or worse. That, however, is
not the end of the problem. Gas also leaks
from both storage facilities and pipelines.
Many of us have heard about a gas
leak in California. The gas was stored in
a depleted oil well in the Porter Ranch
neighborhood of Los Angeles. It was compressed to 2,700 pounds per square inch
pressure, about a quarter of the pressure in
the chamber of a shotgun when it is fired.
Several attempts to stop the leak have only
made matters worse. Since October, about
1,400 tons of methane have leaked per day,
and the leak is not expected to be plugged
until the beginning of March. Thousands
of residents have been forced to flee, many
with such symptoms as nausea and bloody
noses.
The extent of the Porter Ranch Leak
seems not to have been understood until a

pilot flew an airplane with
a methane sensor over it.
Methane itself is odorless,
so natural gas has very
smelly gasses added to it
to warn people of a leak.
The pilot, in his airplane,
was made sick by the
smell or those gasses.
This is not the only
problem, however. There
are probably hundreds of
thousands or even millions of smaller leaks that
go on, often uncorrected.
In 2012, a professor and
students from Boston
University drove a car over
all the streets in Boston
to locate gas leaks. They
covered 785 miles of city
streets and found 3,300
leaks. The Conservation
Law Foundation duplicated the test and found
4,000 leaks. It is estimated
that there are over 20,000 Top: Structures are seen burning in No. Blenheim, NY on March 13, 1990; botleaks in Massachusetts
tom: Firefighters survey the damage as buildings continue to smolder.
alone.
These leaks can kill
Natural gas does not form vapor clouds
small animals and vegetation. They can
that flow over the ground the way propane
cause severe medical problems in human
does. What it does instead is hardly better.
beings. More to the point, however, leaks
For example, methane from a pipeline leak
can fill building spaces with flammable gassometimes passes through the ground and
ses, which can cause fires and explosions.
accumulates in the basement of a building,
Green Energy Times’ editor was near one
accumulating until it ignites explosively.
explosion from a propane pipeline in No.
Of course, this is not the only way a failure
Blenheim, New York in 1990. A cloud of procan happen. Gas appliances and household
pane rolled into the community, catching
pipes can fail, and such problems develop
fire soon after it got there. Two people were
fairly regularly.
killed, eight houses were destroyed, and
The question of whether we really need
there were millions of dollars in damage.
new pipelines is worth asking. Last year, an
The experience is worth knowing about as
independent study for Massachusetts’ Attorone considers approving a pipeline in your
ney General found the state needed none. It
community. Accounts of this tragedy are at:
is worth asking whether we should even be
http://bit.ly/N-Blenheim-1; http://bit.ly/Nusing natural gas, a fossil fuel. With the costs
Blenheim-2; http://bit.ly/N-Blenheim-3.
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of solar and wind power declining, Lazard
Associates, whose annual studies of the
cost of electricity are well known and
respected, says the lowest cost electricity
from natural gas is not only beat by wind
power, but also edged out by solar.
So in answer to the question: No. We
do not need natural gas at all, except for
the short term. We are better off ditching
natural gas as quickly as we can.
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Welcome This Early Spring
By Alan Betts, http://alanbetts.com/writings

When the
Earth becomes
vibrant again
with life in
spring, we
welcome the
change, and
many feel a
surge of joy and
gratitude. I know
that spring is very early this year – the
daffodils bloomed in Pittsford, VT in
March, the earliest date ever. This is no
surprise as winters are 10º warmer when
there is little snow. This past winter set
record new temperatures globally, and
we can expect a much warmer world in
coming decades.
Globally, December was very warm,
January broke that record, and then
February broke the record again by a
huge margin that surprised even climate
scientists. The figure shows the average winter temperature anomaly in
degrees Celsius (above the mean climate
for 1951-1980). Notice the red patch
of warm water in the eastern Pacific,
related to the strong El Nino. But notice
the red and brown colors across the
northern continents and in the Arctic,
where it was warmer than it has ever
been in winter. It was so warm that even
in the Arctic night, the sea-ice extent
stopped growing a month early at a new
record low in February.
For a gardener, but not for skiers, the
warm winter was satisfying. The ground
in my garden in Pittsford was unfrozen
for parts of January, February (for the

first time) and almost all of March, so I
was able to dig my cover crop of rye grass.
Unprotected spinach survived the winter,
again for the first time. Under glass, lettuce and spinach thrived, and started
growing by the end of February. The daffodils bloomed in late March. Putting all
the pieces together I realized that spring
comes nearly four weeks early, when there
is a warm winter with no snow cover.
Can we embrace a changing climate,
a changing Earth, with the same joy and
gratitude as we welcome spring? This
is not so easy. Because we fear change,
many turn to denial. But because we are
an integral part of the interconnected life
on Earth, we must try, or we could slip
into denial, fear or even despair at the
changes ahead. And that is too bleak.
The political season is in full swing with
a presidential election ahead, and the
electorate is very angry with the failure of
the federal government to address what
they see as the real issues. But perceptions
of reality differ widely, and accusations
and blame are flying in many different
directions. Yes, the political system works
to further the interests of the rich and
powerful at the expense of the poor and
the Earth itself, and this must be challenged. But few look at the whole picture,
where we all share responsibility for the
future of the world we have created from
our dreams and sense of entitlement.
But change is coming whether we like it
or not – the Earth is so much more powerful than our civilization. Our dream of
unlimited human power that came with
the discovery of fossil fuels and nuclear

Change is coming whether we like
it or not – the Earth is so much more
powerful than our civilization.

Difference map of mean 2015-2016 winter temperatures from the global climatology for 1951-1980 from NASAGISS (downloaded from http://data.giss.nasa.gov/gistemp/maps/)

fission is a mirage. We have to make the
giant shift to both the acceptance of our
responsibility for the future; and the realization that we must create a sustainable
path for our civilization that recognizes
our integral, inseparable relation to the
Earth itself. And for this to work we must
accept new paths with gratitude and joy
in the heart, rather than grudgingly regret
that the dream has faded.
So it is spring and easy to start working with the earth. Go out and plant

seeds, and watch them grow into a joyful
harvest. Start to dream where we might
go this year as communities cooperating
with the soil, the sun, rain and wind. Can
we and our families come closer to the
Earth and its renewable resources so we
can embrace change? And share what
you grow and what you learn with your
neighbors.
Dr. Alan Betts of Atmospheric Research
in Pittsford, VT is a leading climate scientist.
Browse alanbetts.com.

VT Net Metering Revisions - How to preserve your ability to “go solar”
VERMONT READERS TAKE NOTE:				Submitted by the Vermont Law School Energy Clinic
For those of us who live in VT, our ability to install net-metered solar may be in jeopardy,due to proposed changes in net metering.
1. If the net-metering changes are finalized in their current form, we will likely find it no longer makes financial sense to go solar in Vermont.
2. The information in the fact sheet with this article provides the knowledge necessary to understand precisely what the impact of the changes
will be, and how we can act to preserve our ability to go solar. This knowledge is not widespread at this time.
3. This is a very time-sensitive issue. Once the comment deadline closes on May 12th, the rule may be finalized as written. This printing of the
Green Energy Times is likely to be the only opportunity to educate ourselves on the proposed changes.

VERMONT PSB RULE 5.100 REVISIONS -- NET-METERING

What to know about the PSB’s proposed net metering changes and how you can act to preserve your ability to go solar.
The Public Service Board is currently
revising the net-metering program (Rule
5.100). As directed by the Vermont legislature in Act 99, the PSB must design a
revised program with input from impacted parties and the public.

The proposed rule makes a
number of changes to the current
net metering program that harm
Vermonters who want to go solar:
• Eliminates the solar adder, an additional credit for each kWh a solar system
produces that is applied directly to a
customer’s bill. The solar adder is
currently between 4-6¢ per kWh, depending on the size of the system.
• Replaces the adder with positive and
negative “adjusters” for siting and
renewable energy credits (RECs). Solar
generation would be credited at the
applicable residential retail rate, plus or
minus the relevant adjusters.

• The proposed REC adjuster will penalize
solar customers who consume solar power
from their own solar systems (the only way
to “go solar”) rather than turning over their
RECs to the utility. It will cost customers in
total a 6¢ per kWh penalty to retain and
retire their RECs in order to go “solar,”
“renewable,”“clean,” or “green.” No other
state penalizes a solar customer in this
manner.
• + 3¢ per kWh: Customers who transfer
RECs to the utility will receive a 3-cent
bonus, but will not consume solar energy
from their panels and are legally prevented
from making any renewable energy claims.
• – 3¢ per kWh: Customers who retain
and retire their RECs will have an additional
3-cents per kWh subtracted from the base
net metering rate. These customers who
reduce Vermont’s greenhouse gas
emissions will be treated the same as a customer who sells their RECs out of state for
additional profit.

Other changes to the rule include a
new siting adjuster:
• The proposed siting adjuster will increase
or decrease the credit depending on a) size
and b) a list of eight preferred siting criteria:
a rooftop, parking canopy, brownfield,
landfill, quarry/gravel pit, previously
developed site, on the premise of the
consumer of the majority of the electricity,
or on a site approved by the town.
• + 1¢ per kWh: Smaller than 15kW or smaller than
150 kW and on preferred siting listed above.
• 0¢ per kWh: 150-500kW and on preferred siting.
• – 2¢ per kWh: 15-150 kW, not on preferred siting.
• 3¢ per kWh: 150-500kW, not on preferred siting.
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Transforming Energy Use in New England
By Alan Betts, http://alanbetts.com/writings
It has been
an unusual
spring. After a
warm winter, the
early daffodils
bloomed in late
March here in
Vermont, but
their blooms
were killed by
a very heavy frost in April. But spinach
and lettuce that overwintered survived
that severe frost, and so did hardy seeds
including peas that I planted around the
beginning of April. As a gardener I adapt
to change.
Awareness is spreading in New England that our entire energy system must
change, so what do we need to do? We
know how to retrofit our houses so that
it take less energy to heat them in winter. Energy teams can go through your
home and add insulation, seal up the
doors and replace old windows. I was
pleasantly surprised how comfortable
my old house on a hill became without
drafts! We know how to build net-zero
houses for new construction – essentially buildings that are so well sealed that
that they use air-to-air heat exchangers
to ventilate the home, and transfer heat
from exhaust air to the cold incoming air
in winter.
The transformation of our electrical
energy system to renewables is under
way. Solar panels on houses, shared
community solar arrays, and many
multi-megawatt arrays are feeding the
grid. I now enjoy looking at my electric
bill every month, and seeing the large
credit from the 5kW of solar power that
I purchased from a community array.
Electrical storage for the grid is about to
take off with the rapid fall in the price of
batteries driven by the electric car firms
like Tesla. Much of what is needed could

be largely completed
in less than ten years
if we made the effort.
Yes, complaints are
increasing from those
that don’t like to see
solar panels everywhere, but the longterm benefit to society
and the Earth is immeasurable. We could
do better with more
thoughtful community Electric-assist tricycle with solar panel on roof. Photo courtesy of Organic Transit.
planning, but US society has traditionally
preferred the freedom of this somewhat
slower, as they are currently limited to
chaotic entrepreneurial Stevens
growth.
High School, Claremont, NH about 20 mph, unless the rider pedals as
It is time to tackle transportation, which
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uses so much fossil fuel both
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like us to buy a lot of electric cars, so we
One fringe benefit of using an electric
can continue to commute alone. Electric Best trike
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commute would be that exercise
Quality
cars with a 200-mile range at a reasonable
improves health and productivity. Our
Workmanship
cost should be available by the end of this Topsedentary
existence is a huge drain on our
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year, and they will help. But we should
physical
condition and medical finances.
think about how to start the shift from Serving
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VT &start
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real bike networks in our cities and across
Engineering,
Charlestown, NH
get around. We have notWhelen
made
a change
New England, so these lightweight efthis big for a century, when trains and
Design
ficient
vehicles do not have to share the
then automobiles replaced horse and
highways with trucks. In Europe, Germany
buggy.
has started
down this path.
Install
Uber has shown how taxi services can
Globally, tens of millions of electric
be improved by networking. Now we
bicycles
and tricycles are now sold annuService
need networked passenger vans and
ally, but this county is largely ignoring this
private cars on our highways, so that I
shift. We
dream of ‘solving’ climate change
Fuel
can easily share rides between my home
without really changing the way of life
in Pittsford and Burlington. It seems that
that created it!
this would not be difficult to set up. China
Dr. Alan Betts of Atmospheric Research
is leap-frogging over Uber, and developin Pittsford, VT is a leading climate scientist.
ing a broad Web-linked transportation
Browse alanbetts.com
system.
Another revolution would be lightweight electric vehicles, derived from tricycles, rather than cars. Add an all-weather aerodynamic shell, and with only 10%
of the weight of a car, it is much easier
to get adequate range using lithium batteries. Yes, commuting would be a little

Biomass Heat for
Business & Schools

Thoughts on the Future of Renewable Power
By George Harvey
Most of the states in the
Northeast are struggling with
net-metering, and especially
caps limiting the amounts of
power utilities must buy under
the plans. Maine has failed on
net-metering legislation. New
Hampshire raised its cap, but
the fix is clearly only temporary.
Massachusetts also raised its cap,
allowing a backlog of applications to be processed, but the
new limit was reached within
two weeks. The Vermont legislature is struggling with increasingly confusing attempts to set
new standards. Only in New York do we see
a state in the Northeast that looks serious
about increasing its renewable capacity.
Net-metering caps are specifically designed to limit growth of renewable power.
The main reason for them is the idea that
net-metering is somehow unfair to general
consumers or utilities. It is clear to us at
Green Energy Times that net-metering can
be made fair for everyone without any cap
at all.
Net-metering means that “prosumers,”
who both produce and consume power, can
“bank” their excess production by supplying

Pika Energy’s T701 wind turbine.
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Over 50 Active and
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Courtesy Photo.

it to the grid, for use at a later time, when
need arises. This should actually reduce
costs for utilities and bills for everyone if the
system is correctly designed.
Many states mandate prices paid to
prosumers for excess power that are above
retail, to encourage adoption of renewable
energy. In other states, net-metered power
earns a rate below retail. What is fair is a
matter of debate. Properly managed, small
net-metered power generators can reduce
transmission costs, increase grid stability, increase grid security, and reduce
Cont’d on p.6
demands for water. These are
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Please tell me the weather next month!
By Dr. Alan K. Betts

Climate Prediction: Global Carbon
Emissions Could Peak as Early as 2020

Much of the
northeast is experiencing drought
this summer. It is
patchy because
a lot of summer rain comes
from scattered
thunderstorms. Despite periods of drought
and heavy rain, our garden here in Vermont
is growing well this summer. In part, this is
because I have watered the whole vegetable garden twice and a few crops more
frequently. There has been one unexpected
but delightful change in our local ecosystem, perhaps because of the warm winter,
as well as the dry weather. This spring and
summer there have been so few mosquitoes
that weeding is a delight, and it is a pleasure
to eat dinner on the lawn in the evening. It
is such a contrast from some recent years,
when I wore a net over my head in the vegetable garden.
Last month I visited the European
Weather Centre in England, which provides
the best ten-day forecasts for the planet. For
30 years, I have worked with scientists there
to improve the modeling of the transfer of
heat and water from land to atmosphere,
since this affects the weather. Computers
have improved so much that these forecast
models can calculate changes in pressure,
temperature, wind and precipitation every
hour everywhere on the
globe for points that are
only 5-10 miles apart for
one to two weeks ahead.
So now I am asked,
“Weather forecasts have
become pretty good for
even next week, but what
I really want is a forecast
for the next two months,
so I can make plans for my
work, my crops and my
vacation.” This is a much
more difficult modeling
challenge. Every day, we
measure the state of the
atmosphere with surface
weather stations, weather
balloons and instruments
on perhaps a hundred satellites, and all
this data goes into models for the global
weather, running continuously on some
of the largest computers available. One
hundred forecasts may be run out for the
next two weeks. For the first few days, they
are very similar, because they remember
the measurements they started from, so
we know with some certainty what the
weather will be. But as complex jet-streams
and storms develop, the hundred forecasts
spread apart, and after two weeks we cannot be sure what will happen.
When we run fifty forecasts for the
coming season, these too spread out a lot
within a month. The earth does have some
long term memory, the energy stored in
the oceans, and the moisture in the soil
that came from last month’s rain, the snow
cover in winter and ice in the Arctic that
keeps temperatures below freezing by
reflecting sunlight. These do influence the
weather patterns for months. But the global
jet stream patterns that strongly influence
weather can change every week, so it is
harder to predict their pattern a month
ahead. However, the seasonal climate of
the earth seems more predictable than our
models. Scientists are studying whether the
links between stratosphere and troposphere
play a role.

So, seasonal forecasting still needs
improvements in our models. The official
three-month outlook for August to October
from NOAA is that the northeast will be
warmer, but precipitation will be average.
The corresponding seasonal forecast from
the European Weather Centre is that the
northeast will be warmer and drier than
average. If this is correct, our drought will
continue.
On the energy front, it is clear we need a
carbon tax on fossil fuels to nudge the energy system to become more efficient, and
accelerate the development of renewable
energy resources. In Canada, this helped the
economy of British Columbia, and Alberta is
now following the same strategy. But on our
national front, one political party drifts still
further into a fantasy world, where devastating the planet’s climate and ecosystems to
satisfy its financial sponsors will somehow
save America’s ego.
Yet despite establishment resistance,
the stunning speed of renewable energy
development with the rapid fall of the prices
of solar panels and lithium batteries is accelerating change. Global carbon emissions
could peak as early as 2020, so keep pushing for goals that will bring us a sustainable
future.
Dr. Alan Betts of Atmospheric Research
in Pittsford, VT is a leading climate scientist.
Browse alanbetts.com.
August lilies. Photo: Alan Betts.
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VERMONT CLIMATE SCIENTIST RECEIVES
GLOBAL ENVIRONMENTAL AWARD
Dr. Alan K. Betts Receives the First Bert Bolin Global
Environmental Focus Group Award

Alan K. Betts is the first recipient of the
Bert Bolin Award/Lecture of the AGU Global
Environmental Change Focus Group. He will
present this lecture at the 2016 American
Geophysical Union Fall Meeting, to be held
12–16 December in San Francisco. The
award recognizes an earth scientist for his or
her ground breaking research or leadership
in global environmental change through
cross-disciplinary, interdisciplinary, and
trans-disciplinary research in the past 10
years.

CITATION
Alan Betts’ research “has been transformative by providing a new understanding of
one of the fundamental climate processes
– land-atmospheric coupling and how it varies from the diurnal to monthly time-scale,
with land cover, and how it may vary under
environmental change. His environmental
change leadership in Vermont has been
exceptional. His writings, public talks and TV
interviews dealing with weather, climate, climate change, energy and policy issues have
fostered positive debate; as they both clarify
the climate issues we all face, while encouraging readers and listeners to explore
alternative, hopeful paths for themselves,
their families and society,” said Prof. Rong
Fu, President, Global Environmental Change
Focus Group at the University of Texas

RESPONSE
“I am grateful to the AGU Global Environmental Change Focus Group for selecting
me as the first recipient of the Bert Bolin
Award.
“My work over the past forty years has
covered a wide range of topics central to
understanding the Earth’s climate over land
and ocean, and the coupling between the
oceans and land-surface, the atmospheric
boundary layer, clouds, convection and radiation across scales. Because I have worked
as an independent scientist in Vermont for
decades, this work would not have been
possible without the support of so many
across the globe. I would specifically like to
thank Martin Miller, Anton Beljaars, Pedro
Viterbo and Gianpaulo Balsamo (and the
late Tony Hollingsworth) at ECMWF for

Bert Bolin
(1925-2007)
a world leading climate
scientist and
science organizer. He is the
man who got
the world to
agree on climate. Photo:
simpleclimate.wordpress.com.

thirty years of collaboration using data to
evaluate and improve the physics of their
analysis-forecast system. My recent work
on land-atmosphere-cloud coupling over
the Canadian Prairies that this award cites
would not have been possible without the
foresight of Ray Desjardins at AgricultureCanada, and the generous support of other
Canadian scientists. My understanding of
the Amazon owes much to my Brazilian
friends and collaborators, Maria and Pedro
Silva Dias. Long-term support from NSF and
grants from NASA made all this possible.
“My role as a climate advisor in Vermont
owes a profound debt to the people of
Vermont, who have deep roots in the land.
They see what is happening to their climate,
and have reached out to me, urgently seeking understanding and answers, as ongoing
climate change is transforming the state.
So for more than a decade, it has been clear
that my research must address these critical
questions; and translate all that we know,
both locally and globally, into concepts that
citizens and professionals can understand
and apply to their work and lives.” – Alan
Betts, Atmospheric Research, Pittsford, VT.
Green Energy Times would like to congratulate Dr. Alan K. Betts for this outstanding
achievement. We are grateful for his work
and proud that he is a local Vermonter. Betts
submits a regular column in each edition of
Green Energy Times.
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Libertarian Ideology Alleges that Climate Change Is a Hoax
Align our
interests with
the earth, not
the wealthy!
By Dr. Alan K. Betts

In a letter to the American Meteorological Society in 1976, I argued that if
earth scientists, who had at least some
understanding, did not accept some
responsibility for the earth, who would?
It certainly would not be the political and
economic system that was influenced
only by short-term interests.
Forty years have passed, and now we
see a very sophisticated network, funded
by a group of libertarian billionaires, has
bought control of the Republican Party in
the US Congress and many state legislatures. Part of their doctrine is that climate
science is a hoax. How has this happened
and what motivated this fraudulent
claim?
The ‘libertarian’ ideology is that government is to have a very limited role: primarily to protect wealth and property, and
preserve the rule of law. It helps if you can
also write the laws! The libertarian political agenda believes that the freedom to
exploit the earth and its resources should
not be limited by environmental regulation. This brings it into conflict with the
earth’s ecosystem on which life depends,
because the impact of our industrial society is now global.
Environmental regulation of the massive waste streams from society and
industry is viewed with hostility. Global

The Paris Accord
is a Big Deal Cont’d from p.1
one defensive motivation, which is to ensure that a possible future Trump Administration could not pull the US out of the
agreement. Even so, it is clear that major
emitters of greenhouse gases wanted to
ratify Paris in early 2017 at the latest, a step
which not only locks in the US but also
accelerates all of the processes embodied
in the bottom-up Paris agreement. This is a
critical factor in maximizing the odds that
the next round of global commitments,
due in 2019, is as ambitious as possible.
Second, in Kigali, just as Green Energy
Times is going to press, the world for the
first time is poised to commit to the total
phase-out of one of the six major climate pollutants, HFC refrigerants. While
these chemicals, whose use is an unintended consequence of the Montreal Protocol phase-out of ozone-layer-destroying
chemicals they replaced, have thus far
contributed only a small part of temperature rise to date, their use is growing
rapidly. Their phase-out is expected to cut
mid-century temperatures by a startling
0.5 to 1 degree, avoiding the emissions of
HFCs with the warming potential of 200
billion tons of CO2.
Third, the global community for the
first time established an effective global
emission limit for an entire sector of
the economy, aviation. At the Montreal
meeting of the International Civil Aviation
Organization, 60 countries representing 80% of the world’s aviation agreed
to cap global emissions from air travel
at the 2019-2020 level, requiring emis-

regulation to limit the burning of fossil
carbon to protect the future of the earth’s
diverse ecosystem is a clear threat to
their fossil fuel assets. So it was a good
business plan to use one percent of
their wealth to take over Congress, and
subsequent tax cuts largely paid for this
investment. Indeed their opposition to climate science, and their claim that climate
change is a hoax, can be viewed as simply
propaganda that is driven by their fear of
government regulation, and the need to
protect their wealth, assets and property
at all costs. Pope Francis pointed out last
year: the exploitation of the earth and the
poor are now inseparable, and both are
immoral.
The trouble with this plan is that the
earth is far more powerful than our
primitive self-centered ideologies. In
fact, preventing or simply delaying a
smooth transition to an efficient sustainable society, based of renewable sources
of energy, greatly increases the risk that
our societies will collapse in the face of
climate extremes. And that rising seas will
flood the coastal cities as the irreversible
melting of the ice-caps accelerates.
Another deep issue we face is that
the libertarians’ web of lies undermines
democratic society. For the most part
the scientific community stays above
the fray with the naïve hope that more
research and clear simplified explanations of climate science will eventually be
heard. Instead, the increasing din drowns
their reticence, and scientists who speak
out are vehemently attacked as part of a
global conspiracy.
So let us step back and look for a way
forward. Even more so than 40 years ago,

With ratification
by the EU, the Paris
Accord became legally
binding five years
earlier than originally
envisioned.
sions growth after that date to be offset.
There are significant limitations to this
agreement, as we will need to phase out
all emissions by 2050, not just emissions
growth. There are also concerns that the
use of offsets, while offering a promising
funding mechanism to reduce deforestation, postpones the problem of eliminating aviation’s reliance on fossil fuels. Still,
this is a powerful precedent, and the
airline industry actually favored a faster
timeline.
Canada, which only a year ago was
viewed as a major barrier to climate
progress, became the first industrial nation outside the EU to embrace a national
carbon price, putting in place one of the
ingredients for an eventual global financial
regime capable of achieving a “decarbonized” world economy by 2050.
The Netherlands concluded it would
shut down its almost brand new fleet of
coal power plants, because the nation
could not meet its Paris climate pledge
without doing so.

Earth-sky photo: http://globalwarmingisreal.com

the earth, earth scientists and all of us
have a common interest. The earth with
a certain beauty and grandeur is simply
absorbing and adapting to a changing
atmosphere and oceans, and climate
change is accelerating. The earth’s ecosystem in all its richness and complexity is
adapting to change as fast as possible. But
many life-forms will go extinct, and new
ones will emerge.
We set this in motion, but almost none
of it is under our control. All that we can
do is slow down the pace of change by
rapidly shifting from fossil fuels to renewable sources of energy, so that the earth
as well as our societies will have more
time to adapt.
As scientists we study with honesty and
integrity the evolution of a system that is
far more complex than we can imagine. It
is a global challenge, so we reach out to

the global network of scientists that we
trust: to share what we understand, and
what we find puzzling. Every month new
facets emerge that add insight into this
amazing web of life that we are part of.
Every month my neighbors ask for my
help and guidance. We long for simple
answers as we face an uncertain future,
but the truth, like reality itself, is complex. We must all look beyond our fears,
dreams and ideologies to the earth itself
for guidance, because the earth gets its
stability by being fully connected. And we
must keep improving energy efficiency
and building renewables!
Dr. Alan Betts of Atmospheric Research
in Pittsford, VT is a leading climate scientist.
Browse alanbetts.com.

Some developments have been covered
by the media, but in a low-key, low-intensity way. The reason is that they relate to
things that were avoided, and the press
does not usually jump up and down and
pointing out the things that did not happen:
1. The Polish government, which badly
wants to delay fading out coal from the
EU’s energy mix, did not choose to blockade early EU ratification of the Paris agreement.

6. The Dutch government did not
hide behind Europe’s post-“Brexit” financial uncertainties to delay the decision on
shutting down its coal plants.

2. A fractious, challenging US-China
relationship on security issues was not
allowed to get in the way of the two countries coming together on the aviation deal
in Montreal.
3. India’s legitimate anger at the US over
how the Trade Representative is handling
WTO complaints against India’s efforts to
build its domestic solar industry did not
cause India to refuse to ratify Paris this
year or decline to permit the phase out of
HFCs.
4. The major developing countries
agreed, voluntarily, to participate in capping aviation climate pollution without
waiting for climate finance from the industrial world, which they were seeking, even
as they still have many important reforms
to implement.
5. Canadian Prime Minister Trudeau
chose to commit his government to carbon pricing without waiting for the reluctant, slower provincial governments such
as Manitoba to agree.

Dr. Bett’s Climate Prediction is
for a “warm fall.”

Road blocks not thrown up and excuses
not offered, do not solve the problem.
Nevertheless, they are significant and consequential signals that countries, including the biggest emitters and the historic
laggards, are now serious above moving
forward. And since forward momentum in
the climate space creates its momentum
(through economies of deployment), this
first round of action will speed the next
round, giving us a serious shot at meeting
the de-carbonization imperative.
So far, October has shown us what
momentum feels like – and we need to
find a way to better celebrate momentum,
because it is the single process with the
best shot of rescuing a stable climate.
See links at www.greenenergytimes.org
Reprinted with permission from Carl Pope.
Learn more at www.huffingtonpost.com/
author/carl-pope.
A veteran leader in the environmental
movement, Carl Pope is the former executive
director and chairman
of the Sierra Club.
He has published
three books and is
now the principal
advisor at Inside
Straight Strategies.
He continues to serve
as a board member
or adviser for a long
list of environmental
organizations.
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One World Is Ending. Start Working On the Next.
Align our
interests with
the earth, not
the wealthy!
By Dr. Alan K. Betts

The day after the election was dreary,
but the vegetable garden was still
vibrant. My cover crop of rye grass was
growing well, and I had spread crushed
leaves in other places. As I write in late
November, the Brussels sprouts and kale
have survived some hard frosts, and there
are still a few beets in the ground. I even
have a few lettuce plants heading up under glass, where I planted for the spring
when more food may be needed!
The election showed the dark side of
the American dream: the arrogance of
power, the self-indulgent sense of entitlement and the strange concept of exceptionalism, masked as ‘greatness,’ which
has been both a strength and weakness
of this country. We saw different aspects
on both sides and the darker side won.
The country rebelled against the rich political elites, and neo-liberal global market
capitalism. They elected a demagogue,
who encouraged fear and hatred.
Many people are angry and suffering.
To quote Naomi Klein: “Under neoliberal
policies of deregulation, privatization,
austerity and corporate trade, their living
standards have declined precipitously.
They have lost jobs. They have lost pensions. They have lost much of the safety
net that used to make these losses less

frightening. They see a future for their
kids even worse than their precarious
present.”
Where this will lead is still unknown.
From the perspective of the global
environment, the situation seems at first
bleak. The triumph of the beliefs that we
have unlimited power, climate change
is a myth, and global treaties must be
canceled could be a disaster both for the
U.S. and the world. It could lead to global
sanctions against the U.S. This political
revolution might lead to chaos and the
collapse of the US economy, which would
also be bleak. Most likely we will have to
survive four years of national paralysis, so
start planning regular community events.
This too shall pass.
A smooth transition to an efficient
renewable energy economy now looks
far less likely, although market forces
will continue to drive renewable energy
in New England with supportive legislatures. Remember to send your legislators
letters of thanks and encouragement this
holiday season!
But it looks as if the rest of the world
will rise to the challenge and move forward with the Paris agreement without
the US if necessary. We are ceding global
leadership to China, which is taking over
the manufacturing of many components
of the global renewable energy transition. Massive air pollution problems have
accelerated China’s clean energy revolution, and they expect to profit from the
global transition. This will not make our
next government happy, but the Earth
will be grateful. We should be grateful
also that our temporary insanity is not the

Dr. Alan K. Bett’s
Climate Prediction
for Mid-December
2016 to MidFebruary 2017
is “warmer than
average with
more snow than
last year.”
It is time for everyone to do
their part and help lift the
earth to greatness.
Photo: http://trogdonstoutwhs.wikispaces.com/

end of the world.
Keep your sense of humor and be creative with new diktats from Washington.
Create elegant solar stickers, “Installed in
the USA” to go over the “Made in China”
stickers. When you reorganize your
mission statements to emphasize that
you are providing jobs for New Englanders, stress that you are using American
sunlight to power American homes and
protect the American climate for your
children. Add the asterisk and fine print
that says “This will make America great
again”. I suggest someone number and
catalog the myriad 3 a.m. DT-tweets; so
we can all find a fragment of a tweet to
comply with - should the thought police

come. Plan to build some tiny passive
solar rooms hidden within your fields of
solar panels for the next underground
railroad.
Above all, reconnect with the Earth,
and plant more crops in American soil –
this too will keep us on track. It is not too
late to plant spinach and lettuce seeds
under glass, to sprout next spring when
you need consolation. It will be a long
struggle to reclaim our humanity in the
face of darkness, but the sun will be shining on us!
Dr. Alan Betts of Atmospheric Research
in Pittsford, Vermont is a leading climate
scientist. Browse alanbetts.com.

Lessons from Marrakech:

It’s Time to Invest in Cities
By Carl Pope

Despite the
outcome of the U.S.
presidential election,
we no longer live
in an era of climate
doom and gloom.
While 2016 will set
yet another record as
the warmest year in
history, it’s also the
third year in a row in
which the global economy grew but global
greenhouse pollution remained flat. http://
www.globalcarbonproject.org/carbonbudget/16/infographics.htm
As the world looks to keeping warming
well below the agreed-upon 2ºC, we know
the benchmarks global actors must meet
and we have the solutions that can get
them there. Unlocking the potential of cities
to develop sustainable infrastructure has
the power to keep us on an accelerating
path towards progress, despite any roadblocks put in our way, as we continue on
this historic journey towards global climate
cooperation and action.
To meet the goals of the Paris Agreement,
the world must phase out all possible emissions of anthropogenic climate forcers by
2050 and develop carbon storage strategies
for what remains. This means looking at
opportunities such as zero-carbon electricity, shifting to efficient green and electric

transportation and ultra-efficient appliances
and machinery, ending direct combustion
for heating and cooling, rapidly dematerializing manufacturing, and transforming the
way we approach agriculture and forestry.
The enabler to scaling these strategies lies
in financing the development of modernized urban infrastructure. This work is already taking place in cities around the world
from Vienna, to Los Angeles to Seoul. Local
leaders are cracking down on air pollution,
sourcing 100% zero-carbon power, maximizing local power generation and load management, pursuing large scale transit share
systems, investing in net zero buildings
and retrofitting current ones, building zero
emissions sewer and waste management
systems, optimizing efficiency and resiliency
of water and storm protection systems, and
leveraging ecosystems to reduce urban
heat-island, flooding and storm risks.
However, barriers remain for what cities
can accomplish. The New Climate Economy
estimates a total infrastructure spend of
$90 trillion by 2050, whether we invest in
sustainability and resiliency or not, and
75% of that spend will be in cities. That’s an
urban bill of $2 trillion a year, yet most cities
are severely handicapped by a lack of fiscal
flexibility to meet that bill, especially cities
in the global south.
So how will we unlock the potential of
cities and rapidly implement these climate
solutions? Fiscally empowering cities will be

Mulan Wind Farm, Heilongiang, China. Credit: © Land Rover Our Planet | Flickr.com

the key to creating economically viable infrastructure. In order to do this, we must first
begin to solve the issue of access to global
climate finance for the private sector, but
also for long-tenure public investments and
climate-friendly infrastructure. Solutions
like renewable energy, green transportation
and net-zero buildings are cheaper to operate but more expensive to build, making
finance costs higher.
Cities are increasingly hubs for private
sector investment and local leaders must
continue to work to spark private sector
profits. Investing in urban infrastructure
is profitable -- cities are places to push
the needle, aggregate projects and create
wealth and private sector infrastructure
flows from properly functioning markets.
Clean air and water, transit and mobility,
public safety, education, effective sewer and
waste systems, natural disaster management are all key ingredients in creating a

vibrant metropolitan economy that can spur
investments. When properly implemented,
cities can recapture these infrastructure
investments from the wealth those investments create.
Outside of private sector investments, the
global capital cities need is available, but
greatest needs are in the developing countries where capital markets are not deep
enough, and interest rates too high, to support a climate-friendly infrastructure build.
Cities in the global south are often denied
access to climate finance based on their national economies. In the global north, banks
and investors are currently seeking yield for
the capital that they have. In fact, the next
few decades may offer only sluggish growth
due to a lack of investment opportunities.
What about building $90 trillion of largely
urban, innovative, climate-friendly infrastructures in cities proven
Cont’d on p.35
to generate the maximum

