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NEWS
GLOBAL CLIMATE STRIKES, SEPTEMBER 20 AND 27, 2019
When are the Global Climate Strikes?
On September 20, three days before the UN Climate Summit in New York City, young people
and adults will strike all across the US and world to demand transformative action be taken to
address the climate crisis. As we deal with
devastating climate breakdown and hurtle
towards dangerous tipping points, young
people are calling on millions of us across the
planet to disrupt business as usual by joining
the week of action September 20 through
September 27.
Together, we will sound the alarm and show
our politicians that business as usual is no
longer an option. The climate crisis won’t
wait, so neither will we.
Watch Video
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What is planned?
Millions of school climate strikers have been leaving their classrooms every Friday. Now they
hope that everyone else will join them in action. Going on climate strike means people
everywhere walking out of their homes, their offices, their farms, their factories. Everyone is
needed to disrupt business as usual: from sports stars, actors and teachers to food industry
workers, psychologists, delivery drivers and everything in between. We can all take part,
whatever our circumstances, by refusing to accept the status quo.
Already people in 150 countries are organizing for the global climate strikes this September.
Some will spend the day in protest against new pipelines and mines, or the banks that fund
them; some will highlight the oil companies fueling this crisis and the politicians that enable
them. Others will spend the day in action raising awareness in their communities and pushing
for solutions to the climate crisis that have justice and equity at their heart. Find a climate strike
event near you.
On a grossly unequal planet, not everyone will be able to take a day off or take part in the same
way. But we can all take a stand and make our voices heard. Find out how.

MUSE
WHAT DO YOU THINK IS GOING TO HAPPEN?
WHAT SHOULD WE DO?
ARE YOU HOPEFUL ABOUT THE FUTURE?
PART I: WHAT DO YOU THINK IS GOING TO HAPPEN?
By Herman Greene
When I give talks about the ecological situation, I am often asked one or more of the following
questions: “What do you think will happen?” “What should we do?” and “Are you hopeful?” I
typically have either turned the questions around or given only vague answers. Following
Rainer Maria Rilke’s advice in Letters to a Young Poet, I have thought we need to live, not
answer, these questions. Now I feel differently because the need to respond has become so
urgent.
What we think will happen is a matter of foresight. Foresight involving distant futures is
uniquely human. To act in novel ways based on what we foresee on long-term scales is also
uniquely human. “Hope” I use as a signifier for what enables us to act to achieve long-term,
difficult goals.
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We will need foresight, action, and hope to face the challenges that lie ahead.
This article will be presented in two parts. In this first part, I will speak to what I believe is going
to happen. In an accompanying article in this issue I reflect on foresight. For purposes of this
paper what is essential about foresight is that our apprehensions of the future are constantly
shifting from longer-term to nearer-term and from larger scales to smaller scales. Given this, in
order to address global warming, we must consistently focus a portion of our attention on what
will happen on larger scales 100 years from now or at least 80 years from now through the
remainder of this century. To do this we must rely in significant part on science, because what
will happen is not evident from current events and concerns. In addition to our current
responsibilities, we have responsibility for future generations of all species.
What Do You Think Is Going to Happen?
Since most of my work concerns ecology and culture, when I am asked about what will happen,
people usually want to know whether I think we face environmental catastrophe through global
warming, loss of topsoil, desertification, ocean acidification, overfishing, sea level rise, water
shortages, pandemics, and other such things. They want to know if environmental catastrophe
will happen, when it will happen, and what the consequences will be. They want to know
whether the global human community will act to bring about a benign future. They want to
know if they can morally continue doing what they are doing. They want to know if industrial
development and capitalism can continue, and, if not, what the alternatives are.
I wonder about these things, too, and have tried to find answers. In this article, I will write
primarily about what I think will happen in relation to climate change because it is the biggest
concern, though far from the only one—for example, wildlife and fish in the sea have both
declined by more than half since 1970, soil erosion is a major problem, there are large dead
zones in the oceans, and there are vast amounts of plastic and other pollution in the seas. The
factors leading to all the forms of ecological degradation are related, so the focus on climate
change has a broad application.
In this paper I will cover
1. The Science
(a) Global Warming, and
(b) Effects of Global Warming,
2. Uncertainties in the Science
3. Inertial Factors that Stand in the Way of Limiting Global Warming to 1.5oC or 2.0oC
4. Questionable Expectations
5. My Assessment of What Is Going to Happen
6. Invitation for your Assessment of What Is Going to Happen
7. Preview of Part II of this Article on What Should We Do? and Do You Have Hope?
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1. The Science
(a) Global Warming
Thousands of scientists are involved in the preparation of the Intergovernmental Panel on
Climate Change (IPCC) reports on climate change and the reports provide a baseline for further
discussion of it. Some people believe the IPCC has overstated the trajectory of climate change,
but I believe the reports are on the conservative side in that IPCC reports have to be approved
not only by the many scientists involved but also by representatives of most of the world’s
governments. The IPCC’s most recent major report, the Fifth Assessment Report, was issued in
2014. The report stated that on a business-as-usual basis, our current trajectory, the global
mean temperature will likely rise by 3.7oC by the end of this century over pre-industrial (pre1750) levels. 1 It then gave scenarios (called representative concentration pathways or RCPs) for
what would be needed to limit global warming to 1.0oC, 1.8 oC, 2.2 oC, and 3.7oC, respectively.
Each year, the United Nations Environment Programme (UNEP) issues an “Emissions Gap
Report” that shows the difference in what is actually happening compared to what, based on
the IPCC’s assessment, would be needed to keep global warming below 2.0oC and 1.5 oC,
respectively. The 2018 Emissions Gap Report states that even if the unconditional policy
commitments made by the 185 governments who have entered into the 2016 Paris Climate
Agreement are met, there will still be a rise in global mean temperature of 3.2 oC by 2100. The
UNEP report also makes clear, however, that these commitments are not being met, which
means based on current policies global warming will exceed 3.2 oC. (1oC = 1.8oF, so, for
example 3.2oC = 5.76oF)
In October 2018, the IPCC issued a supplemental report entitled Global Warming of 1.5oC,
which is referred to in this paper as the “IPCC’s 2018 report.” The report stated that 1.0oC of
global warming has already occurred and it provided an update of what would be needed to
keep (more precisely to have a 50% chance of keeping) global warming below 1.5 oC and 2.0 oC,
respectively.2 The IPCC’s 2018 report states that

1
For purposes of the IPCC reports, the industrial period began in 1750, however, the reference period
1850-1900 is used to approximate conditions in the pre-industrial period. So practically speaking when scientists
talk about differences from the pre-industrial period, they are talking of difference from about 1870, the time that
the petroleum era began and fossil fuel use expanded rapidly.
2

According to the UNEP Emissions Gap Report, as compared with the IPCC’s Fifth Assessment Report, the
IPCC’s 2018 report increased the rate of CO2 reduction needed to meet global warming targets significantly based
on new studies and more cautious assumptions about carbon dioxide removal.
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In order to stay below 1.5 oC, there would need to be a 45% reduction of net CO2
emissions from 2010 levels by 2030 and a further reduction to net zero emissions by
2050; and
In order to stay below 2.0 oC, there would need to be a 25% reduction of net CO2
emissions from 2010 levels by 2030 and a further reduction to net zero emissions by
2070.

To date there has been no reduction in CO2 emissions from 2010 levels. Instead global CO2
emissions have continued and are continuing to rise.3
The IPCC’s Fifth Assessment Report gave another measure, called the “carbon budget,” of what
would be required to limit global warming to 1.5 oC or 2.0 oC. The carbon budget is the
cumulative net anthropogenic CO2 emissions4 that can be emitted from the pre-industrial
period until CO2 emissions reach net zero. According to the IPCC’s 2018 report, the total
carbon budget with a 50% probability of limiting global warming to 1.5 oC is 2,780 gigatons (Gt)
of CO2 of which 2,200 Gt has already been emitted. Thus, there are 580 Gt remaining. If
current annual CO2 emissions of 42 Gt were to continue, the budget would be exhausted by
the end of 2032. What needs to be understood about this carbon budget is that it is not a
renewing annual budget, it is a hard-stop, cumulative budget—the cumulative amount of
anthropogenic emissions that may occur before such emissions reach net zero.5 Net CO2
emissions is defined as emissions minus reductions, so net zero emissions allows for CO2
emissions as long as they are completely offset by CO2 removal. The IPCC’s 2018 report shows
no pathway to reach net zero by emissions reduction alone, CO2 removal would also be
required. CO2 removal is discussed below.
There is one more measure that is commonly discussed of what is needed to limit global
warming. The principal driver of global warming in the projections is anthropogenic CO2
emissions. The IPCC projections give the likely future concentrations of CO2 in the atmosphere
and the likely increases in temperature based on these concentrations.6 The pre-industrial level
3

CO2 is not the only greenhouse gas, but it is the largest source of greenhouse gas emissions and the
primary driver of climate change. For a full measure of greenhouse gas emissions, scientists convert the other
emissions to their CO2 equivalents and use the term CO2e or CO2eq. Other greenhouse gases include methane
and nitrous oxide.
4
Natural (nonanthropogenic) C02 emissions of over 300 gigatons annually dwarf annual anthropogenic
emissions of about 40 gigatons, but Earth’s absorption of natural emissions is roughly in balance with the natural
emissions. The anthropogenic emissions raises the rate of emissions to a level beyond what Earth absorbs in the
ocean and land and the excess is absorbed by the atmosphere.
5

There are, however, models that allow for overshoot of the carbon budget with a later catch up through
CO2 removal. CO2 removal is discussed later in this paper.
6

The fossil record and other data show a high degree of correlation between CO2 concentrations in the
atmosphere and global temperature.
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of CO2 in the atmosphere was 280 parts per million (ppm). The current level of CO2 in the
atmosphere is 412 ppm and is increasing at a rate of about 3 ppm per year. In order for climate
change not to exceed 2.0oC, the IPCC Fifth Assessment Report stated that CO2 concentration
must be in the range of 450 ppm by 2100, a level that would be reached by 2032 at current
rates of emissions. The IPCC models allow for overshoot of this 450ppm target with later
reduction through CO2 removal. A different benchmark, often mentioned by environmentalists,
comes from a well-known scientific paper by Jim Hansen and others published in The Open
Atmosphere Science Journal in 2008 which said that, in order to maintain conditions in which
civilization has developed and our current Earth is adapted, humanity should aim at reducing
concentrations to 350 ppm and perhaps lower. Perhaps the best-known climate advocacy
group, 350.org, has taken this benchmark as its name.

This graph shows CO2 concentrations in the atmosphere over the last 800,000 years. The C02
level at the beginning of the industrial period was 280ppm. Concentrations spiked in the 20 th
century. About half of the total anthropogenic CO2 emissions since 1750 have occurred in the
last 40 years.
(b) Effects of Global Warming
The IPCC’s 2018 report states we are presently on track to reach 1.5 oC of global warming (up
from the present 1.0oC of warming) by 2040. It then describes what the likely negative effects
would be of 1.5oC of warming and how much greater the negative effects would be if global
warming were later to increase to 2.0oC. Warming of 1.5oC would increase the average
temperature of the hottest days in most of the United States, as compared with the preindustrial level, by more than 2.0 oC (3.8 oF) and increase the average temperature of the
coldest nights by more than 3.0oC (5.4 oF). Warming of 2.0oC would increase the average
temperature of the hottest days in most of the United States by more than 3.0 oC (5.4 oF) and
increase the average temperature of the coldest nights by more than 4.0oC (7.2oF). In northern
countries, such as Canada, and in the Arctic and Antarctic, warming would be even greater.
Keeping warming to 1.5oC as compared to 2.0oC “could reduce the number of people both
exposed to climate-related risks and susceptible to poverty by up to several hundred million by
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2050.” “Six percent of insects, 8% of plants and 4% of vertebrates are projected to lose over
half of their climatically determined geographic range for global warming of 1.5°C, compared
with 18% of insects, 16% of plants, and 8% of vertebrates for global warming of 2°C.” The
report gives many other examples of the negative effects of going above 1.5oC and 2.0oC.
Global warming has and increasingly will, among other things
 Increase extreme heat days and waves—urban heat islands will be particularly
vulnerable to extreme heat as they may be as much as 15 oF hotter than surrounding
rural areas
 Increase droughts, heavy rainfall events, and intensity of storms
 Rapidly increase melting of glaciers—slow melting of glaciers, with restoration of the
glaciers in winter, has served as continuous water sources for billions of people, animals,
and plants, rapid melting has led and will lead to depletion of glaciers.
 Increase sea level rise – according to the 2017 US National Climate Assessment, Volume
I, global average sea level has risen by 7-8 inches since 1900 and will rise by an
additional 1-4 feet by 2100 and a rise of 8 feet cannot be ruled out.
 Reduce biodiversity
 Reduce crop yields and cause food shortages
 Increase deforestation, including by way of increased forest fires—deforestation
releases the carbon stored in trees; currently deforestation is the second leading cause
of CO2 emissions counting for 24% of the total
 Increase ocean acidification
 Decrease ocean oxygen levels resulting in more dead zones
 Cause coral reef die off—with a 1.5 oC rise coral reefs will decline 70-90%, and with a
2.0oC coral reefs will decline close to 100% (keep in mind we are on track for a 1.5 oC rise
by 2040)
 Increase migration of humans, plants, and animals
 Cause spread of disease
 Present growing challenges to human health, safety, qualify of life, and rate of economic
growth, which will weigh most heavily on the poor
 Damage communities, housing, and infrastructure
 Result in costly expenditures for climate mitigation and adaptation
 Likely result in greater conflict among humans
Calculation of the economic effects of global warming on humans is very difficult, in part
because in the standard measure of economic performance, GDP, all of the costs of adaptation
to climate change and repairing destruction resulting from climate change increase GDP
without increasing human welfare. For example, building a sea wall needed to protect humans
from future sea level rise would increase GDP, but without global warming the sea wall would
not be needed and the cost of building the wall would be avoided.
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Solomon Hsiang and others, in a 2017 paper published in Science, calculated that in the United
States every 1.0 oC of global warming would cause GDP to linearly decline by 1.2%. With a 3.7 oC
temperature rise by 2100, this would mean a 4.4% linear decline (nearly $4 trillion based on
2018 dollars and global GDP). In contrast, an earlier study by Marshall Burke, Solomon Hsiang,
and Edward Miguel published in 2015 in Nature showed a global non-linear 23% decline in GDP
based on a 3.7oC temperature rise by 2100.
In both studies economic impacts worsened inequality. Countries in northern latitudes where
most highly industrialized countries are located, showed little or no decline in GDP, while
countries in the Global South showed much greater declines. The paper by Burke et al, for
example, shows a reduction in GDP per capita in 2100 in the Democratic Republic of the Congo
of 88%, in Brazil of 83%, and in India of 92%, while in Canada GDP would sharply increase by
247%, most of Europe would increase, and the United States would decline by 36%. For an
interactive map that shows projected GDP per capita changes by country, click here.
There are numerous reports, articles, books, and videos that attempt to predict how each
degree of climate change will affect Earth. These studies base their analyses on what Earth was
like in earlier periods when there were similar temperature levels. This video, Six Degrees Could
Change the World, is one presentation. The discussion on the effects of different degrees of
climate needs to begin with the observation that we humans are already living at the highest
temperature levels of our approximately 250,000 year history.

This table by Glenn Fergus shows the extraordinarily even temperatures during the Holocene
epoch—the last ten thousand years in which human civilization developed. Global temperatures
have never increased or decreased by more than 0.5oC in that period as compared with average
temperatures during the period 1960-90. The end of the scale shows potential temperature
increases in 2050 and 2100.
With only 1.0oC of warming, temperatures in Delhi, India, have already reached 48 oC (118.4 oF)
and this summer the temperature in Paris reached 42.6 oC (108.7 oF). At 3.0 oC of warming, both
the Arctic and Antarctic ice caps would melt as well as the ice that covers Greenland and this
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would result in sea level rise of more than 100 feet over a period of centuries. Further,
according to an article by Peter Cox and others published in 2000 in Nature, with global
warming of 3.0 oC, the carbon cycle would significantly change and accelerate further warming.
Seawater would absorb less CO2 and vegetation and soils would start to be net producers
rather than absorbers of carbon as plant growth slowed and bacteria in warm soils worked
faster to break down organic matter and as forests in the tropics died. Cox determined that
3.0oC would release an additional 250 ppm of CO2 into the atmosphere and be a tipping point
to a 4.0 oC world. The last time temperatures were more than 3.0 oC above preindustrial
temperatures was during the Pliocene epoch (5.3 to 2.8 million years ago).
2. Uncertainties in the Science
When considering the above, the question arises how certain are scientists of how much global
warming will occur? The difficulty of making the projections regarding global warming is
evident when one considers that the IPCC is attempting to model the evolution of the global
climate system. There is no way of knowing precisely how the climate system will react to CO2
emissions and other anthropogenic activities, such as methane emissions, forcing climate
change. There are many variables included in the models that could change over time. There
are many feedback loops in the Earth system that are difficult to predict and the IPCC excluded
feedback loops when it had low confidence in being able to predict them. Feedback loops that
are difficult to predict include the amount and rate of methane release from melting
permafrost, the rate and amount of frozen methane hydrates release from the Arctic sea,
changes in the carbon cycle as described in Cox’s article above, changes in global ocean
circulation systems, and the effect of increased cloud cover in the form of water vapor resulting
from greater water evaporation in a warming climate or conversely the effect of reduced cloud
cover in the form of smog resulting from reduction of CO2 and other anthropogenic emissions.
Even more difficult than predicting the physical feedback loops is predicting changes in
socioeconomic development (leading among many other things to land-use change and greater
or lesser burning of fossil fuels) and changes in human response to climate change (concerning
mitigation and adaptation measures). Because of this, rather than attempting to predict human
factors, the IPCC showed alternative CO2 emission pathways that humans might follow.
For the layperson (and in a different way, for climate scientists as well), the volume of
information about climate change and feedback loops can be very confusing. For the layperson,
the language used is confusing and figures used in describing climate change often disagree.
Just one example is that the IPCC’s 2018 report says that with current policies we are on a
trajectory of more than 3.2oC of warming by the end of the century, but an article on NASA’s
Vital Sign’s website on August 11, 2019, called “Is It Too Late to Prevent Climate Change?”
states, “In the absence of major action to reduce emissions, global temperature is on track to
rise by an average of 6.0oC (10.8oF) according to the latest estimates.”
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Further the descriptions of what is needed to mitigate climate change vary widely as well as the
descriptions of what would be required to achieve the mitigation goals. To add to the
confusion, while books and reports express the dire consequences of climate change, almost
without fail, they end with an upbeat note that “there is still time” to keep global warming
below 1.5 oC or 2.0 oC, as the case may be. Further they tend to imply that so long as global
warming does not exceed these levels, it won’t be so bad, which, as described in the IPCC’s
2018 report discussed above, is clearly not the case. Worse still, the emphasis in so many of the
reports on limiting warming to 1.5 oC or 2.0 oC implies that 2.0 oC is the worst case scenario,
when, according to the IPCC’s Fifth Assessment Report, the current trajectory is for a 3.7oC rise
by 2100 and possibly more.7 UNEP’s 2018 Emissions Gap Report indicates we remain on this
trajectory.
The uncertainties in the projections give ample room for climate change deniers to find holes in
them and then dismiss their conclusions.8 Even those who believe in climate change, however,
are affected by the uncertainties in the projections and confusions in understanding the vast
and sometimes inconsistent information on global warming and may delay taking action.
One thing we do know is that so far, we remain on the trajectory of the IPCC business-as-usual
projection (RCP8.5) and are experiencing consequences predicted in the IPCC reports. The IPCC
projections are primarily based on a linear relation between rising C02 concentrations and
global warming. Some scientists, however, advance arguments that we are now seeing a nonlinear rate of warming due to the triggering of reinforcing feedback loops and that the IPCC
reports understate what is happening. For example, they may see the high rate of melting of
arctic ice, which removes the white surface that radiates the sun’s rays back into space (the
albedo effect) and leaves ice-free ocean that absorbs the sun’s rays, as speeding warming faster
than in the IPCC projections. For an article presenting arguments for non-linear rates of
warming, see Jem Bendell’s article on “Deep Adaptation: A Map for Navigating the Climate
Tragedy”.
2. Inertial Factors that Stand in the Way of Limiting Global Warming to 1.5oC or 2.0oC
The primary cause of C02 emissions is the burning of fossil fuels. One explanation, called “fossil
capitalism,” attributes the success of the industrial revolution not primarily to innovation or
trade, but rather to a one-time, not-to-be-repeated injection of new value into the economy in
the form of fossil energy. Today global anthropogenic CO2 emissions exceed 110 million tons
per day, over 2.5 million pounds per second, and over 40 gigatons per year. The entire modern
economy depends on high levels of energy and by far the predominant source of energy in that
7

RCP8.5, the IPCC’s worst case scenario, shows warming within a range of 2.6oC to 4.8oC with a mean of

8

A website called https://skepticalscience.com/ provides arguments against common claims by climate

o

3.7 C.

deniers.
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economy is fossil fuels. The continued availability of cheap energy from fossil fuels to power
fossil capitalism presents a formidable barrier to change.
The section of the IPCC’s Fifth Assessment Report on long-term climate projections states: “A
large fraction of climate change is largely irreversible on human time scales, unless net
anthropogenic CO2 emissions were strongly negative over a sustained period.” This section of
the report also states, “Global temperature equilibrium would be reached only after centuries
to millennia if [radiative forcing] were stabilized.” Given the present level of emissions, net zero
is hard to imagine and a sustained period of negative emissions is even harder to imagine. To
achieve either would require both very rapid CO2 emissions reduction and extensive CO2
removal.
The principal suggested means for CO2 emissions reduction is to switch from fossil fuel energy
to alternative energy and carbon capture and storage. The principal sources of alternative
energy are hydropower, biofuels, solar, geothermal, and wind. As David Wallace-Wells details in
his book Uninhabitable Earth, to convert to 100% renewable energy would require the
conversion of the entire energy system to electricity. This would require switching all electricity
generation from fossil fuels to renewable sources; tying the electricity generated into a new
smart grid; providing battery or other backup power for fluctuations in energy production in the
case of wind and solar; and electrifying all equipment that uses power. Further, this would need
to happen not only in wealthy countries like the United States, but also in the so-called
developing countries. 9
Another indication of the difficulty of making the transition to 100% renewable energy was
described by James Temple in a 2018 MIT Technology Review article. He noted a calculation by
Ken Caldeira of the Carnegie Institution that to keep warming under 2.0 oC would require adding
a nuclear power plant’s worth (1,100 megawatts) of renewable energy every day from 2000 to
2050. Instead, Caldeira calculated that in 2018 we were adding about 151 megawatts, only
enough to power 125,000 homes. Temple went on to say that at the present rate, it would take
400 years to make the transition.
Given the difficulty of converting all energy production to renewable energy, carbon capture
and storage has been advanced as a way of continuing production of fossil fuel-based energy
and then capturing the CO2 produced and storing it in the ground. This idea has been around
for years, and to date it has been deployed on only a very limited basis. Ironically, one area
where it has been used is in the natural gas industry where selective diffusion membranes
remove CO2 from raw gas. The CO2 is then piped to oil fields where it is injected into existing
9

Reduction of new emissions to zero, however, would require even more than converting to alternative
energy, there would also need to be elimination of emissions from deforestation, agriculture, livestock, landfills,
and other sources. Overall, new emissions cannot be totally eliminated, though they can be significantly reduced
and they can be offset by CO2 removal.
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well heads for enhanced oil recovery or natural gas fields for use in fracking. In other words, at
present, CCS contributes to expanding oil and gas production and hence to further emissions.
CCS has not proven to be cost effective in coal power plants where around one-third of the
power produced must be used for purposes of CCS. In addition, there are capital costs in
installing the CCS equipment, mining costs in creating and maintaining the storage areas, and
operating costs in carrying out the CCS. For additional information, see Jeffrey Michel’s article
“Carbon Capture and Storage: Still Not an Option.”
A variation on CCS that has become a key element of the IPPC’s assessment of the possibility of
negative emissions is through a combination of biofuels and carbon capture and storage called
“bioenergy with carbon capture and storage” (BECCS). In BECCS, biofuels are used to produce
energy and the CO2 is removed and stored. The theory is that the biofuels themselves are
carbon neutral and sequestering the carbon produced in making the biofuels results in negative
emissions. This needs a bit more explanation. Let’s say a ton of biofuels, such as wood pellets
from a tree, has fixed (absorbed) 100 units of CO2. When the pellets are burned to produce
energy and release the 100 units, the 100 units of CO2 are captured and sequestered. The
bioenergy is assumed to be CO2 neutral (100 units fixed in the tree – 100 units released in
burning = 0); and when the 100 units are captured and sequestered, the theory is that the
process becomes CO2 negative by removing and storing the 100 units that were taken from the
atmosphere and fixed in the biofuel prior to burning (0 – 100 units captured and sequestered =
-100). There are, however, a lot of problems with this theory. The bioenergy would not be CO2
neutral because energy external to the biofuel source would be used in planting, growing,
harvesting, and transporting the biofuel, and additional energy external to the biofuel would be
used in processing the biofuel and in capturing and sequestering the CO2 released by the
biofuel. There are other negative effects of BECCS related to the huge amount of land that
would be used to produce the biofuels and the ecosystems that would be disturbed and
replaced in the process. At present there are only a few demonstrations of BECCS. It is not
currently technically or economically feasible and may never be. See “Bio-Energy with Carbon
Capture and Storage (BECCS)” and “New Summary BECCS Report: Last Ditch Climate Option or
Wishful Thinking?”
In addition to BECCS, there are other approaches to removing CO2 from the atmosphere. One
approach uses natural means to absorb CO2 by, for example, afforestation and reforestation,
flooding areas of land and growing algae, expanding seaweed and phytoplankton in the oceans,
expanding wetlands, increasing rock weathering by artificial means, and changing agricultural
practices to sequester carbon in soil. Using these methods to remove significant amounts of
CO2, in other words many gigatons, would require vast changes in land use and use of the
oceans and disrupt present ecosystems.
Another approach is to use machines that suck CO2 out of the air, this is called “direct air
carbon capture and storage” (DACCS), and then using mechanical and chemical processes to
condense the CO2 into bricks or pellets that are buried in the ground. David Wallace-Wells in a
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2019 New York Magazine article describes a proposed approach that an entrepreneur claims
could achieve net zero in carbon emissions at a cost of $3 trillion a year. Wallace-Wells states
that there are eighteen of the plants now and globally we would need to open a new plant
every day for the next 70 years to install the needed DACCS plants. The energy required to run
the plants would require doubling global energy use and this additional energy would need to
be clean. Finally storing the condensed carbon bricks and pellets in the ground would require a
mining operation that exceeds the present day mining operations of oil and gas companies. For
additional information about approaches to CO2 removal, see “Can Removing Carbon from the
Atmosphere Save Us from Climate Catastrophe?”
An editorial in the February 21, 2018 issue of Nature entitled “Why Current Negative-Emissions
Strategies Remain ‘Magical Thinking’” begins
Decarbonization of the world’s economy would bring colossal disruption of the status
quo. It’s a desire to avoid that change — political, financial and otherwise — that drives
many of the climate sceptics. Still, as this journal has noted numerous times, it’s clear
that many policymakers who argue that emissions must be curbed, and fast, don’t seem
to appreciate the scale of what’s required.
The editorial emphasizes how much the Paris Climate Agreement and the IPCC are relying on
CO2 removal to meet climate targets. It then previews an article in that issue of Nature on the
use of rock weathering for such removal. The article estimates that “grinding up 10–50 tonnes
of basalt rock and applying it to each of some 70 million hectares — an area about the size of
Texas — of US agricultural land every year would soak up 13% of the annual global emissions
from agriculture. That still leaves an awful lot of carbon up there, even after all the quarrying,
grinding, transporting and spreading.” The editorial ends by admonishing scientists that they
“must continue to spell out to policymakers the harsh reality of what [negative emissions/CO2
removal] would involve in the strongest possible terms.”10
Failing all else, the proposal for staving off extreme climate change is geo-engineering. Ideas
include giant orbiting reflectors that reflect the suns ray’s into space and continuously pumping
sulfur dioxide into the sky to filter the sun’s rays. There is at present no proposal for geoengineering that is considered safe and feasible. As much of a concern that a nation like the
United States or a coalition of nations like the European Union would proceed unwisely with
geoengineering is the risk that a state operating outside coalitions and standards, perhaps a
state under climate stress or even a wealthy environmentalist, would so proceed. A website
that tracks proposals for geoengineering is www.geoengineeringmonitor.org.

10

In regard to CO2 removal it is worth noting that the IPCC Fifth Assessment Report, while relying on such
removal in projections that keep global warming below 2.0oC, states, “The availability and scale of these and other
Carbon Dioxide Removal (CDR) technologies and methods are uncertain and CDR technologies and methods are, to
varying degrees, associated with challenges and risks.”
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4. Questionable Expectations
We live in a technological age and we have a sense that technology can spread rapidly. With
little thought, we may assume that a global spread of alternative energy technology would not
be that difficult. Wallace-Wells, however, highlights the rapid spread of the mobile phones,
surely one of the most rapid spreads of technology ever. The first “smartphone,” the Apple
iPhone, was introduced in 2007. At the end of 2018, according to a report by Newzoo, about
39% of the world’s people used smartphones. According to GSMA Intelligence, counting both
smartphones and non-smartphones, about two-thirds of the world’s people have mobile
phones. While recognizing that this spread is impressive, he then emphasizes how small this
incomplete accomplishment is in comparison to what would be required to move globally to
100% renewable energy production and distribution and 100% electrification of power
equipment.
Not being daunted by the challenge, people discuss a World War II type mobilization to move to
alternative energy. Such a mobilization has only happened once and it did not involve all of the
world. There are many vested interests and difficult cultural issues involved in bringing about
such a mobilization. The primary assets of oil, gas, and coal companies and important or
primary assets of petroleum-producing countries are their fossil fuel reserves and they have
shown that they will not willingly stop exploiting those reserves. Governments, which should be
allies in bringing about the needed transition, presently focus on bringing about continuous
economic growth through fossil fuel-based industrial production and consumption. This focus
would have to change.
Here is an example of what such a mobilization might look like as proposed by authors Detlef
van Vuuren et al, in an article titled “Alternative pathways to the 1.5 °C target reduce the need
for negative emission technologies,” published in Nature Climate Change in May 2018:








Renewable electrification: All energy end-use sectors are rapidly electrified, including
heat. The technical constraints to integrating variable renewables on the grid are
overcome. Some fossil-fueled power stations retire early and, by 2030, all new cars are
electric.
High efficiency: The best available technologies are quickly adopted for all energy and
material uses, including cement and steel. From 2025 onwards, only highly efficient new
cars and airplanes are sold and only the most efficient home appliances allowed.
Agricultural intensification: Optimistic assumptions for crop yield improvements are
combined with 80% worldwide adoption of the most efficient livestock systems,
including improved feed digestibility and “genetic improvements”.
Low non-CO2: Non-CO2 greenhouse gases are reduced using the best-available
technologies and further technological progress. For example, by 2050, fugitive
emissions of methane are cut by 100% in the oil-and-gas sector and by 90% for coal

The Ecozoic Review – July-August 2019
Center for Ecozoic Studies





Page 16 of 34

mining. Methane emissions from livestock are cut significantly and, by 2050, 80% of
meat and eggs are replaced by cultured protein, including lab-grown meat.
Population: Improved access to education accelerates the trend towards reduced
fertility, so that global population rises from 7 billion people today to 8.4 billion in 2050,
before falling to 6.9 billion in 2100. This is broadly in line with the UN’s lowest
scenario for population, whereas the high end of UN projections reaches 13.2 billion
people in 2100.
Lifestyle change: The majority of the world population adopts sustainable lifestyles,
including, by 2050, 100% adoption of healthy diets with lower levels of meat
consumption. There is less private car use and more walking or cycling, while air travel is
reduced.

While much in this list is desirable and even necessary, some of its goals seem unreachable such
as the proposal that by 2030 all new cars in the world would be all electric. Some of the
proposals seem to be based on undesirable aspects of the present economy—when the authors
advocate the “most efficient livestock systems” do they means improving confined animal
feeding operations (CAFO) with genetically modified livestock and more quickly digestible food
to promote faster growth? Further the model appears to be based on continuance of the
industrial-growth economy and mentions oil, gas, and coal production in 2050. The article is
unavailable for download but based on reviews of the article, it fails to bring emissions to zero
and given the carbon budget discussed above would still require CO2 removal to meet the
target goal of staying under 1.5oC. Bert Metz, former co-chair of the IPCC commented “It is
highly unlikely that the investigated options can indeed all be applied simultaneously to the
extent assumed in the paper and that the full impacts of each of the options can be delivered in
practice, as the assumptions are very ambitious.”
For a World War II-type mobilization to occur would require that governments invest in the
energy transition on the same scale that they invested in the military and war efforts at that
time. They, along with private capital markets, would need to de-fund and de-subsidize fossil
fuels and fund and subsidize renewable energy and the other changes needed for the energy
conversion. This kind of mobilization could not occur without requiring major sacrifices by
constituents just as occurred in World War II. Even assuming that such a mobilization were
possible, it would be potentially dangerous. Investments made in the wrong way would only
prevent the changes needed for the long run, deplete the funds available for making them, and
harden the structures that would later need to be replaced.
5. My Assessment of What Is Going to Happen
So now, with the foregoing as background, I give my personal assessment of what will happen.
My position on what will happen has changed. I no longer think that we will be able to avoid
significant global warming. Perhaps this would have been possible at an earlier time, maybe
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even a few decades ago. In my judgment though, it is too late now . . . though it is far from too
late to act to bring about an ecozoic future as will be discussed in Part II of this article.
As I see it, we will not meet the targets of rapid emissions reduction by 2030 and of net
negative emissions by 2050 or 2070, as required in the 2018 IPCC report and as discussed
above, to stay with 1.5oC or 2.0oC, respectively, of global warming. I will be basing my future
actions on the expectation that there will be global warming in the 3.0oC to 4.0oC range by 2100
and that further human-caused increases in succeeding centuries can be mostly avoided,
though not the consequences of prior warming.11 I reach this conclusion, first, because I believe
the potential for CO2 removal has been overstated. Second, I believe that CO2 emissions will
exceed target levels because of continuing use of fossil fuels. Take coal, coal produces more
CO2 per unit of energy than other types of fossil fuels, hence environmentalists call for
cessation of the use of coal as a first step toward a clean energy economy. Viewed from the
United States, it might appear we are on the way to accomplishing this, but on a global basis
coal use has not declined, but rather it has doubled just since 2000. There has never been an
energy transition from coal to petroleum to natural gas to alternative energy. Instead the world
is today using, in each case, more coal, more petroleum, more natural gas, and more
alternative energy than ever before. Energy demand, production, and use are continuing to
11
While effects in succeeding centuries are not the subject of this paper, it is worthwhile to take note of
the long-range effects given in the IPCC’s Fifth Assessment Report:

Warming will continue beyond 2100 under all RCP scenarios except RCP2.6. Surface temperatures will
remain approximately constant at elevated levels for many centuries after a complete cessation of net
anthropogenic CO2 emissions. A large fraction of anthropogenic climate change resulting from CO2
emissions is irreversible on a multi-century to millennial timescale, except in the case of a large net
removal of CO2 from the atmosphere over a sustained period. (2.4, Figure 2.8)
Stabilization of global average surface temperature does not imply stabilization for all aspects of the
climate system. Shifting biomes, soil carbon, ice sheets, ocean temperatures and associated sea level rise
all have their own intrinsic long timescales which will result in changes lasting hundreds to thousands of
years after global surface temperature is stabilized. (2.1, 2.4)
There is high confidence that ocean acidification will increase for centuries if CO2 emissions continue, and
will strongly affect marine ecosystems. (2.4)
It is virtually certain that global mean sea level rise will continue for many centuries beyond 2100, with
the amount of rise dependent on future emissions. The threshold for the loss of the Greenland ice sheet
over a millennium or more, and an associated sea level rise of up to 7 m, is greater than about 1°C (low
confidence) but less than about 4°C (medium confidence) of global warming with respect to pre-industrial
temperatures. Abrupt and irreversible ice loss from the Antarctic ice sheet is possible, but current
evidence and understanding is insufficient to make a quantitative assessment. (2.4)
Magnitudes and rates of climate change associated with medium- to high-emission scenarios pose an
increased risk of abrupt and irreversible regional-scale change in the composition, structure and function
of marine, terrestrial and freshwater ecosystems, including wetlands (medium confidence). A reduction in
permafrost extent is virtually certain with continued rise in global temperature. (2.4)
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grow. Alternative energy rapidly increases but barely moves as a percentage of total energy
used. While there are forecasts that there are only 50 years of each of oil and gas and 100 years
of coal remaining at current production rates, there may be more. New technologies enable
location of previously undiscovered reserves and recovery of fuel from deposits previously
deemed too difficult to access. As a result of these technologies, known reserves today are not
less than but greater than in 1980 even though a tremendous amount of fuel has been
extracted since that time.
Third, I do not believe governments or businesses will be able to make the energy
infrastructure changes in the time required. Governments move slowly. For example, it took 45
years for New York City to add three stops to an existing subway line. Knowing this, some
imagine private markets and capital can move faster, and some even imagine that private
markets and capital may do so with sufficient speed to meet the targets in the 2018 IPCC
report. Private markets and capital will play a major role in any transition that occurs, but due
to vested interests, they will also inhibit any such transition. They will do more of the latter
absent direction, regulation, and incentives from governments on a global basis and these will
be hard to come by.
The changes needed to end global warming will take time. As Bruno Latour put it in his book
Down to Earth, the changes cannot take place faster than the historical process will allow.
“Historical process” in this context takes on new meaning. We are not talking about reform
within an existing system within an existing civilization, we are talking about civilizational
change on a global scale. This is needed, because as Thomas Berry put it in The Dream of the
Earth,
We have changed the very chemistry of the planet, we have altered the biosystems, we
have changed the topography and even the geological structure of the planet,
structures and functions that have taken hundreds of millions and even billions of years
to bring into existence. Such an order of change in its nature, and in its order of
magnitude has never before entered either into Earth history or into human
consciousness.” (P. xiii)
And because, as he added in Evening Thoughts,
The planet has inherent limits. [We cannot deal with] the issues before us without
increased awareness and [without] terminating many of the industrial process as we
know them presently.
The human consequences will be enormous. But that is now unavoidable in any
reasonable assessment of the situation. To continue our denial of the nature and order
of magnitude of the issues is only to make any later adjustment that much worse. It is
already determined that our children and grandchildren will live amid the ruined
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infrastructures of the industrial world and amid the ruins of the natural world itself. (P.
95)
We are already far beyond any recovery of the integrity of the planet—its basic lifesustaining functions—such as existed prior to human appearance. (P. 97)
The Earth will never again function in the manner in which it has functioned until the
present. (P. 98)
6. Invitation for Your Assessment of What Is Going to Happen
This is my assessment of what will happen in relation to climate change. What is yours? Please
consider sending CES your assessment or your comments or questions on my assessment.
7. Preview of Part II of this Article on What Should We Do? and Do You Have Hope?
Part II of this article will be published in the next issue of The Ecozoic Review. Based on the
foregoing assessment of what will happen, I will reflect on what ecozoans can and should be
doing. In regard to hope, as I indicated at the beginning of this paper, I use hope as a signifier of
what enables to act to achieve long-term, difficult goals. I will reflect on what will sustain us in
the Great Work.
Though the changes needed will take time and Earth will not function as it has. I still have hope
that the promise of the Ecozoic era will be realized and Earth community will have an ecozoic
future.
Stay tuned.

FORESIGHT
By Herman Greene
Humans are world-makers. We humans have used foresight to build cities, empires, companies.
In the United States the “manifest destiny” to have the nation extend from the Atlantic to the
Pacific led to a steadily advancing frontier. We have dreamed of putting men on the moon and
flying and have accomplished both. Our great visions have been of expansion and improving
living conditions. Now a different kind of foresight is needed. It is foresight about climate
change and the health of Earth’s ecosystems and what we humans need to do in response. As
Bruno Latour in his 2013 Gifford Lectures, the maxim of the modernists has been plus ultra,
always something more, now for the Earthbound (in other words us), it must be plus intra,
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inside Earth, inside limits, and those limits must be decided by and lived by people in the body
politic.
Given this we might reflect on the evanescent “future” and what will be required for us to
devote a significant portion of our attention to the long-term future on a global scale. We must
do this if we are to deal with climate change and our ecological future.
We don’t know the future. It will always surprise us. What we call “the future” is our sense of
what lies ahead. When the future is actualized, it becomes the present; and then it becomes a
vantage point for further anticipation. While the future is never what we think it will be, our
ideas of the future are important because they determine our action in the present. We act in
the present to attain some goal or avoid a threat in the future. Even the acts of sustaining and
maintaining are done so we may live in the future.
Our sense of the future follows, in part, from our sense of where we are in the present and the
past. We project our understanding of the present and past into the future.
Though our sense of the future follows on our senses of the present and the past, the opposite
is also true—our senses of the present and the past follow from our anticipation of the future.
Past, present, and future intertwine in continuous process.
Our sense of the future depends on two other things. The first is our notions of the possibilities
and limits given in existence. These possibilities and limits are real. Our notions of what they are
vary. We conceive of these possibilities and limits based on our culture, our experience, our
knowledge, and our concepts. Our understanding of the universe, including its possibilities,
limits, dynamics, and purposes, and the human role in the universe, is our cosmology. Our
sense of the future is always implicitly based, in part, on our cosmology. When people disagree,
what may appear as a difference of opinion on the surface often traces back to a difference in
cosmology. Our cosmologies never fully reflect the real, but they operate within us as guides to
the real. We more often know our cosmology intuitively as pattern, rather than as conscious or
logical thought. Yet we seek to express these patterns in, among other ways, language, liturgy,
and art, and these expressions affect how we act.
The second has no name, yet it is the subject of every discipline. Following Alfred North
Whitehead, I call it “creativity.” Words, among others, associated with creativity are novelty,
zest, adventure, inspiration, intuition, imagination, aesthetics, and holiness. While creativity can
be cultivated, it cannot be forced or controlled. We don’t know where it comes from. It is the
introduction of the new, the unimaginable, into existence; still, however, it comes to us within
the possibilities and limits of existence in absolute terms and in temporal terms. Newton could
not make a rock fall up—this was and is an absolute limitation. Hippocrates could not invent a
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polio vaccine in his time—this was a temporal limitation. Much had to happen after
Hippocrates lived for Jonas Salk to invent the polio vaccine.
We have many senses of the future, some are of only a minute away, and others are of days,
years, centuries, millennia, or eons away. We imagine futures about many aspects of our lives,
some are of ourselves, and others are of our families, nations, planet, and beyond. Some of
these futures are private, some we share with others, some with small groups and some with
progressively larger groups. We constantly maintain and juggle multiple futures. We attend to
immediacies and we attend to medium- and long-term futures.
As we grow in consciousness, both the past and the future expand. Further, our sense of the
present expands as we experience the auspiciousness of this moment in time. The present is
our bridge between past and future—we decide what is important to us and we create the
future.

A SIMPLE WORLD
Music from Stefano Panzarasa of Italy
Stefano is a long-time member of CES. He has written an ecozoic novel and is looking for a
publisher. He teaches the ecozoic and carries the ecozoic vision. He is a singer and here is one of
his recent songs.
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A SIMPLE WORLD
A cat under the ficus, the other next,
the sun reverberating in the balcony,
she who reads by my side, two armchairs
and two lives nearby. Here is the enchantment
of a simple world. But I don't boast
to be part of it (I take the opportunity
to thank all the people
who built it). And that's it.
"This is how much?" You say, "but it's little!"
and you will think "Who can blame us?"
"Where's the nerve?" You say, "where's the fire?"
But I feel that it's there, ready to shoot,
willing to revive a dull day.
Have you ever seen a cat sleep?
Cats grow, life advances,
autumn accompanies us gently
for our fireplace, and the present
he throws himself on the future in a dance
which cancels the distance with its rhythm
between the road left and the imminent
new path. Nothing is needed anymore
when the light furnishes my room.
Everything else is more, no appeal
should distraction occur
from the simple world we possess:
the book in hand, the sun, the bare foot ...
The cat is still sleeping but, be careful,
he is always ready to leap back.
Gerardo Rodriguez Val
*****

The Ecozoic Review – July-August 2019
Center for Ecozoic Studies

Page 23 of 34

Stefano Panzarasa
Published on Jun 13, 2019
Gerardo Rodriguez Val: text and cover
Stefano Panzarasa: music, guitar and voice
Roberto D'Ambrosio: arrangement and instrumentation
Mariagrazia Pelaia: choir
The song is a tribute to "Lucky Man" - The Verve

PRACTICES
ON THE PRACTICE OF GROWING FOOD
By Alice Loyd
I’ve kept a food garden most of my adult life, and by now that would be more than fifty years of
practice. Through all the years of raising children and going to my day job forty or fifty hours a
week, the garden was my primary passion and exercise. What I like best is raising plants from
seed, and therefore wherever I’ve lived my basement, laundry room, hallway, or porch has
always been set up with shelving and grow-lights; and if I didn’t have sun or space for a garden
on the grounds of my residence, I asked friends to let me share theirs. My parents raised food,
but as a child I didn’t have any role in the gardening. I believe I assumed that gardens were a
grownup pleasure, and once I was grown, I indulged.
In childhood I did form an attachment to the plants around me; I remember the flowers and
shrubs in yards where we lived, and I felt their importance. I think it is this connection that
makes the work of gardening feel light now, though it is often hard. I can only compare it with
caring for a child or other loved one: the reward is boundless.
In recent years I’ve tried to grow most of the fruits and vegetables I eat, and I’ve largely
succeeded. Some of that success is because I’m disciplined in my eating: if I don’t raise it, I
rarely buy it. I’m willing to eat a lot of something when it is in season and do without it when it
is not. I like to work with food in the kitchen, too. My refrigerator, freezer, and pantry are filled
with garden produce all year long. I like not depending on someone else for my food supply. I
also like having a small grocery bill.
I believe I’ve been slow to realize that the way of life I’ve chosen—placing this human-Earth
practice with such deep historic roots at the top of my priorities—is wildly uncommon now in
our country, even among foodies and ardent environmentalists. Of course, I observed all along
that few people in my neighborhoods raised food in their yards, but neither did they vote as I
did. It was only as my employment and social circles began to be filled with people who shared
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other values that I began to realize my orientation was unusual, and I’ve asked myself why.
Why do I, and why don’t they?
I’ve already explained my leaning. I can only try to guess why it is unusual. To devote the best
hours of the day, almost every day, to caring for a substantial number of food plants—not just a
few tomatoes and a pepper or two among the flowers—would require a drastic departure from
what our society encourages. A normal life for moderately affluent and healthy adults today
includes a lot more going out than I have time for: to restaurants, to the gym, to educational,
entertainment, social, or activist events. People with children have all those activities for their
offspring as well as for themselves. They also travel. They take vacations! Imagine!
Actually, I’ve been able to do most of those things along the way, but in measured amounts. To
practice the growing of enough fruits and vegetables to live on requires interspersing a little bit
of going out with a lot of staying at home—reversing the location of activities from what is
more normal in our culture. I’ve been active in the important social and environmental justice
endeavors of my era; I have family and close friends to visit with; I sometimes travel; but all the
while a large array of plants are tended as if my life depended on them, which it does, by me or
by another trained caregiver.
It is probably not surprising to know that friends have been quick to say yes when I want garden
help, and people often ask if I need it. They like to be in my gardens, and they enjoy learning
gardening skills. It seems humans have an affinity for growing things—it must be in our blood
lines. It’s only the degree of my immersion in the project that is different from what is more
standard. Most people have the inclination, and in the garden classes I teach and with
interested visitors that’s what I try to encourage. I want them to have the experience of
bringing an easy-to-grow vegetable from seed to table. The thrill of competence in this
fundamental human task is as rewarding to the soul as the plant’s nutrients are to the body.
So what does a sustenance
vegetable garden look like?
Seen in the early spring of 2013,
here is the 35’x27’ garden I kept
at my former home in Raleigh,
North Carolina. When I moved to
the property in late 2011 that
ground was covered with a
vigorously growing form of
Bermuda grass. As I unpacked
cardboard moving boxes—and
brought in more from many
sources—I flattened and laid
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them on the lawn to kill the grass. That fall I arranged with the city to dump—at no charge—
truckloads of shredded leaves on my driveway when the trucks were sweeping them from
streets in my neighborhood, and all through the summer and fall of 2012 I staked and marked
bed placement and covered both beds and paths with shredded leaves. In this first full year of
planting shown in the photo, the perimeter fence was two-foot chicken wire to keep out
rabbits. You can see early peas growing up the east fence, the section to the right. For taller
climbing plants the first year I set up bamboo teepees. (I’ll spare you the story of the invasive
bamboo that almost prevented me from buying the property. Cardboard doesn’t smother
bamboo.)
The picture below shows how that garden looked in mid-2013-summer’s abundance.
Kentucky Wonder pole beans climb
the teepees that had been bare in
early spring, and tomatoes can be
seen in cages behind the beans.
Last year one of my daughters and I
moved into an intentional
community where land was set aside
for a community garden that is now
in its third year. Below, seen through
the deer fence on July 1, 2019, in left
photo foreground are beans,
parsnips, and rutabagas, with
asparagus in the rear; on the right
are sweet potatoes and butternut squash, with two gardeners and the garden shed in the
background.
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Gardening with others is the perfect arrangement for
an older gardener. My partners value my knowledge
and I value their strength. I’m writing this article in
early July, when we recently dug our Irish potato
harvest. Pictured are garden partners with the jewels
we lifted from one of our three potato beds. The
harvest was so abundant that garden members now
have the problem of how to store the tubers in our
small, basement-less homes. Ideally potatoes need
darkness at 40 degrees F., and in summer in central
North Carolina that temperature is not possible. I’ve
had some success keeping them for a few months at 70
degrees by wrapping them individually in newspaper,
so we’ve stacked them 3-high in boxes in our laundry
closet. Next harvest we hope to have a root cellar.
With so many potatoes to eat before they shrivel, we
enjoy them almost every day. It’s lucky we’re Irish.

Left to right: potato croquettes, hash browns, and potato salad. We also like them mashed,
boiled and buttered, and fried with sliced hot dogs. We eat meat a few times each week; ours
comes from pastured animals—usually ground pork, lamb, beef, goat, or water buffalo served
as patties. In the photos you can see other midsummer produce: fried eggplant, brined sliced
cucumbers, and green beans. As often as potatoes, we also have cooked greens. Now we’re
alternating kale, Swiss chard, and turnip greens, and earlier we had Florida Broadleaf mustard.
The turnip greens we plant are Seven Top, a variety that produces amazing greens—not turnip
roots—from April to August in our region. It is a nutritious crop that thrives in drought, spring
cold, and summer heat. To those of you who aren’t from the US South, these are cooked
greens; women transported from Africa to be slaves brought similar plants here as seeds,
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perhaps woven into their braids as suggested by Leah Penniman, and taught their white owners
how to season them with hog fat and serve them with cornmeal bread.
We’re now in the heart of cucumber season, so these we eat fresh every day, too, usually
soaked in a brine of water, vinegar, salt, and pepper. Almost every day also we “put up” some
cucumbers for winter months. We plant generously and take turns utilizing the harvest in order
to have enough for each gardening household to ferment several quarts or half-gallon jars of
deli dills or bread-and-butter pickles. With cucumbers there’s a pretty brief window before
beetles infect the plants. If we’re really determined, though, this is a crop we can replant in a
new spot in August.
The early Japanese varieties of eggplant are coming in now, and these skinny fruits lend
themselves to being breaded and fried in butter—sauteed if you’re shy about frying. When the
larger Rosa Bianca gets ripe, we may try eggplant Parmesan or lasagna, although summer heat
makes heavy dishes heavier.
What else is in season? We recently harvested the yellow storage onions that have been in the
ground since November. Bulbing onions are an important crop but must be classed as
moderately difficult, due to the timing considerations and growth requirements.

We’ve found garlic a lot more tolerant of our Piedmont clay. This year the
cloves of both hardneck and softneck varieties grew to an amazing size in a
hard clay bed whose virtue is that it was constructed hügelkultur style.
Hugelculture beds are built on buried dry tree limbs, which hold moisture
for months after a good soaking. We planted last November, and harvested
nearly eight months later, giving the crop no attention in the meantime
except to weed.
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The core work group meets at 8 am in the garden almost every day to water, weed, harvest,
and conduct critter patrol. Last year we put up our deer fence after you-know-who made a
meal of the sweet potato beds, and this year a rabbit scythed our new bean plants before we
tracked down his entryway under the chicken wire. We spent a day or two on our knees as we
re-secured the wire to the ground around the whole perimeter. With potato bugs and Japanese
beetles we tap them into jars of detergent water. In July the stink bugs that are the menace of
tomato growers now on most of the East Coast are just starting to appear. They exchange juices
with the tomatoes, leaving fruits that look perfect when picked, but show bruises in a day or
two and soon rot.
The insects that are the most troubling to us, though, are the ones that prey upon the
gardeners—ticks, mosquitos, midges, spiders, and the worst in my mind, fire ants. In this
neighborhood we built our homes and put in our garden beds on land they had been working,
and their belligerent nature makes co-existence hard. Where my daughter and I have planted
sweet corn and watermelons at the foot of our hill, the fire ants are so prevalent we can’t stand
long in one place, and wouldn’t dare sit or kneel on the ground, as I’ve been accustomed to
doing while I weeded. I think all of the garden partners carry a dozen or more bites at any one
time from one insect or another.
But who would give up sweet corn and
watermelons—or potatoes, beans,
strawberries, or garlic—for fear of ant bites?
If only the health benefits of raising food are
factored in, the good far outweighs the bad
of the itches and stings, and I’m not
referring to the daily exercise, an
indisputable gain. If only nutrition is
considered, the organic home gardener has
the advantage over not just the grocery
store but also over large-scale organic
growers. We can create permanent beds,
raised or not, without disrupting nature’s
soil-building techniques, upon which no one
can improve for lack of full understanding. In
our case we let the rich though compacted
red clay of the Piedmont serve as the bed
floor, to which we add brought-in topsoil,
cow manure, leaves, or hay, as well as the
cardboard or newspaper we utilize as mulch
for weed control. When we harvest a crop
we leave roots in the ground unless we’re
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going to eat them. The organisms which play such an important role in fertility take all these
inputs and of them make that miracle substance, humus.
I feel fortunate that I’ve had five decades in which to learn how to serve the plants who
produce food for humans to eat. These skills rise in importance as more and more studies
predict food shortages caused by our changing climate. I’m living now in a part of the world
that is not likely to face either extreme drought or rising seas; short-term threats to the US
Southeast are expected to be more drastic versions of what we have now: summer
thunderstorms, insects, and hot, muggy weather. I’d feel insecure if I didn’t have a sunny site
with a dependable source of water—in our case a river—and knowledge about how to nourish
soil to counter as much as possible the plant nutrient loss being caused by higher levels of CO2.
The rising emissions, the habitat destruction, the biological disruption, and the warming
feedbacks all indicate to me that political and economic instability are also in our future, and
possibly not far away. I’m hoping to encourage readers to consider the benefits of starting now
to grow more of their own food. At this point my life passion is beginning to look quite sensible.
It might appear that I made logical decisions as I chose my primary life practice. Instead I only
followed my heart, and as the wise ones know, that is often the safest path.

ANNOUNCEMENTS
CALL FOR STORIES—2019 ECOZOIC JOURNAL ON “THE LIVING LEGACY OF
THOMAS BERRY: STORIES FROM THE GREAT WORK”
Please send us your stories of how you are living the legacy of Thomas Berry. We will publish
these stories in in the 2019 issue of the Ecozoic Journal, which will be on “The Living Legacy of
Thomas Berry: Stories from the Great Work.” Submissions are due by the end of August (August
31, 2019), though we will probably give some leeway to those who miss this deadline. In
general stories should not exceed 2000 words, about four, single-spaced typewritten pages, but
we will be flexible.
The format for the 2019 issue of the journal will be similar to the “Tribute to Thomas Berry”
issue published in 2009. In that issue we published tributes to Thomas written by 151 people.
The difference is that the 2019 journal will be stories of how Berry’s legacy is being lived, rather
than tributes. CES will work with the Thomas Berry Foundation in collecting and publishing
these stories. Along the way we will also work to update the list of “Engaged Thomas Berry
Legacy Projects” that appears on the www.thomasberry.org website.
So what kind of stories should these be? In a formal sense, through your stories we will be
documenting that Thomas Berry’s legacy is a living legacy . . . and, moreover, it is a flourishing

The Ecozoic Review – July-August 2019
Center for Ecozoic Studies

Page 30 of 34

living legacy. We thought about asking you for articles on how Thomas’s legacy is continuing;
then we realized that the best way to present his legacy was to publish stories of how his work
has influenced people, given form to their lives and organizations, and provided benefits to
people and Earth. Probably the best stories will not be reports as such, but rather vignettes on
how, as a result of your work, something surprising happened, lives were changed, or healing
occurred.
We don’t want to be too specific about the types of stories because we, also, want to be
surprised by your stories. We want stories that will inspire and guide others. We want stories
from and for the Great Work.
Please send your stories to Herman Greene at ecozoic.studies@gmail.com. Also send a photo of
yourself and a short bio. If you have questions send them to the same address.

JOURNAL ON “THE ECOZOIC WAY: THE FOUNDATIONAL PAPERS OF CES”
The Ecozoic Journal 5 (2018) on “The Ecozoic Way: The Foundational Papers of the Center for
Ecozoic Studies” is now available for purchase.
This issue, a result of thousands of hours of work, is a
compilation of the key ideas CES has worked with over the last
20 years. Readers of the journal say that it has deepened their
understanding of Thomas Berry’s work and how to apply it.
The journal is divided into the following sections with the
number of items indicated in each section:

Foundational Statements (10)

Foundational Essays (7)

Key Essays (10)

Key Documents (10)

Foundational Books (6)

Key Books (20)
The journal contains an extended review of each Foundational Book and each Key Book.
To see a copy of the Table of Contents, click here.
To read the Foreword, click here.
To read the Preface, click here.
To see an exact printer’s proof of this issue, click here.
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To become a member of CES and receive a complimentary copy of this journal click here or
follow the instructions in this form.
For those who are not CES members, and for members who wish to purchase an additional
copy or copies, the cost is $20 each, plus shipping, plus tax, if any (we expect that we will only
collect taxes from North Carolina residents). To order a copy, email ecozoic.studies@gmail.com.
Upon receipt of your email, we will calculate the total cost and notify you. Then you may make
your order and pay by check, credit card, or PayPal. For bulk orders of over five (5) copies, we
will provide a discounted price of US$15.00 per copy, plus shipping and tax, if any.

OCTOBER 30-31, 2019, GEORGETOWN UNIVERSITY CONFERENCE ON “THOMAS
BERRY AND ‘THE GREAT WORK’” – FREE AND OPEN TO THE PUBLIC
This special conference will explore the life and legacy of Thomas Berry, with presentations on
his intellectual journey, “The New Story,” the Journey of the Universe, Laudato Si, The Dream of
the Earth, and the challenge of “The Great Work.”
This event is free and open to the public.
Wednesday, October 30
Thursday, October 31

Opening Session 4:00 pm - 5:30 pm
Sessions 9:00 am - 4:30 pm

Access Flyer here.
Access Schedule here

ORDER NEW BIOGRAPHY ON THOMAS BERRY AT A DISCOUNT
Columbia University Press has published the first biography on
Thomas Berry in spring 2019. The book was written by Mary
Evelyn Tucker, John Grim, and Andrew Angyal. Information on
the book and how to order it at a 30% discount are available
here.
Berry was one of the 20th century’s most important thinkers. He
had encyclopedic knowledge which he synthesized in books such
as The Dream of the Earth and The Great Work. His works were
intellectually profound, inspiring, and evocative. Anne Marie
Dalton termed the latter characteristic poesis. His presentations,
written work, and conversations changed the lives of many
people and gave rise to a historic movement that is continuing.
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Mary Evelyn Tucker and John Grim teach at the Yale School of Forestry and Environmental
Studies and Yale Divinity School where they direct the Yale Forum on Religion and Ecology. They
worked closely with Thomas Berry for over thirty years as his students, editors, and literary
executors, and are the managing trustees of the Thomas Berry Foundation.
Andrew Angyal is professor emeritus of English and environmental studies at Elon University.

FREE ACCESS TO JOURNEY OF THE UNIVERSE FILM AND CONVERSATIONS
You may access the full Journey of the Universe film here. The password is:
whowouldyoube619.
You may access with the 20 conversation related to the film with scientists and
environmentalists here. The password is: JOTU2014

FREE ACCESS TO ONLINE COURSES ON JOURNEY OF THE UNIVERSE AND
THOMAS BERRY
Mary Evelyn Tucker and John Grim, Yale University, are offering four six-week online courses.
Brian Thomas Swimme provides introductory comments. These are featured as a specialization
under the title: “Journey of the Universe: A Story for our Times.” They are available in English
and in Chinese.
This specialization includes two courses on Journey of the Universe and a course on The
Worldview of Thomas Berry. Each of these courses can be taken independently, followed by an
Integrating Capstone course. These are MOOCs available on Coursera to anyone, anywhere on
the planet.
Learners may audit these courses FREE OF CHARGE (with the exception of the capstone
course). Or learners may register for all of the courses for a small fee and, upon completion,
receive a specialization certificate. The courses do not have to be completed within the sixweek period, rather, learners may take the classes and finish at their own pace.
Courses:





Journey of the Universe: The Unfolding of Life (film & book)
Journey Conversations: Weaving Knowledge and Action
The Worldview of Thomas Berry: Flourishing of the Earth Community
Integrating Capstone: Living Cosmology (only available as part of the specialization certificate—
not available to audit)

For more details and to register, go to: https://www.coursera.org/specializations/journey-ofthe-universe
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3RD ANNUAL FLARING FORTH CELEBRATION W/BRIAN THOMAS SWIMME-The
GREAT WORK!
Holy Names University, Oakland, California, Saturday, November 16, 2019, from 9:00 AM to
6:00 PM, Registration Fee of $20.00

Twenty years ago, in 1999 CE (Common Era), Thomas Berry released The Great Work: Our Way
into the Future to the Human Community. With the crucial climate crisis decade of the 2020’s
CE right around the corner, now is Humanity’s time to name their individual, interior and
communal Great Work.
Join us at the historic Sophia Center classroom at Holy Names University (HNU) Campus where
the Sophia Center and the Institute of Culture and Creation Spirituality began through the Great
Work of Thomas Berry, Brian Thomas Swimme, Jim Conlon, Matthew Fox, Mary Evelyn Tucker,
John Grim, Miriam MacGillis, Belvie Rooks, Peter Mayer, Mary Schmitt, Carl Anthony, Drew
Dellinger and many others. Come together with host Thomas Spiritbringer of The Universe
Story Calendar Initiative and our Earth-wide community to celebrate through story, music,
networking, poetry, book & CD releases, dance and educational opportunities at this 3rd
Annual Flaring Forth Celebration!
The day will celebrate the Great Work within our three Great Communities: *The Universe
Community *The Earth Community *The Human Community
Click here to register.
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BECOME A CES MEMBER, DONATE, VOLUNTEER
You may become a member of CES online here. Or, you may send a letter to CES at 2516
Winningham Road, Chapel Hill, North Carolina 27516, USA, with your contact information
(name, address, email, and phone) and dues. Annual dues for regular membership are US$35
(individual or family) and annual dues for a sustaining membership are US$135. Alternately you
may become a member (and pay by credit card or PayPal) by contacting
ecozoicstudies@gmail.com. CES also accepts members who pay lesser or no dues.
2019 Members will receive a complimentary copy of The Ecozoic Journal 5 (2018) on “The
Ecozoic Way: The Foundational Papers of the Center for Ecozoic Studies.”

