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1.New Zealand emissions rise as

government vows urgent action
Extracts from: Guardian website, Elle Hunt in Auckland, 13 Apr 2021

An increase in New Zealand’s greenhouse gas emissions is a step in the wrong
direction towards the country’s goal of carbon neutrality by 2050, say experts, who
have called on the government to bring in more radical action. The latest
Greenhouse Gas Inventory, released by the minister for the environment on
Tuesday, shows that both gross and net emissions increased by 2% in the 12
months to the end of 2019. The increase was predominantly driven by the energy
sector and an increase in methanol production in the manufacturing industries.

New Zealand’s net emissions rose by 57% between 1990 and 2018, placing it
among the poorest performers in the OECD. In late 2019 the prime minister, Jacinda
Ardern, ushered through legislation that set a target of net zero by 2050 for CO2
emissions, including agriculture.

The reported increase from 2018 to 2019 “has taken us further away from meeting
the targets we committed to in law”, said the minister for climate change, James
Shaw. He said the new figures did not take into account the impact of emissions
reduction measures introduced by the government since 2019, such as a cap on the
emissions trading scheme introduced last year; but they highlighted the need for
further, urgent action.

Ralph Chapman, the director of Victoria University’s environmental studies
programme, told the Guardian that the inventory reporting year on year was less
indicative than a longer-term view, as the 2% increase in 2018-19 probably reflected
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decisions made years earlier. “The government might be taking valuable action — in
areas like banning new coal boilers in industry, and investing in public transport
infrastructure — but each policy action takes a fairly long time to show up. ... There
will be reversals from time to time in the figures. But the trend in the greenhouse gas
numbers has to be downward.”

The independent Climate Change Commission, tasked by the government with
devising a strategy for how to decarbonise the economy by 2050, is in the process of
finalising its proposal after a period of public consultation. Among the measures
advised in its draft report, delivered in January, were accelerated renewable energy
generation, climate-friendly farming practices and reduced livestock numbers, more
permanent (and more native) forests, and a comprehensive move to electric
vehicles.

The commission is revising its report to reflect more than 15,000 submissions, with
the final roadmap due to be tabled in parliament at the end of May. The government
is then legally bound to adopt that, or devise its own plan by the year’s end.

Chapman, who co-wrote a submission on the Climate Change Commission’s draft
plan on behalf of the New Zealand Centre for Sustainable Cities, said the proposal
did not go far enough to manage the risks around attaining net zero emissions by
2050. The slowness of policy actions to take effect meant more rapid, radical change
was needed if New Zealand was to cut emissions by around 50% by 2030, in line
with the Intergovernmental Panel on Climate Change’s recommendation, said
Chapman.

2. The poorly understood power of seaweed

Extracts from: BBC future planet, by Isabelle Gerretsen, 15 April 2021

In several large open-air bubbling green vats at an industrial complex in Nowra, New
South Wales, Pia Winberg is exploring exactly how algae can help address the
world’s climate crisis. Winberg, a marine ecologist at the University of Wollongong,
has spent decades studying seaweed. She believes seaweed's fast growth rate and
ability to absorb vast amounts of carbon dioxide can help fight climate change,
deacidify the oceans, and change the way we farm, not just in the oceans but also
on land. In short, Winberg believes averting the worst of climate change will involve
growing more seaweed — much more.

Realising seaweed's potential as a climate solution, Winberg opened Australia’'s first
land-based, commercial seaweed farm in 2013. On her farm in New South Wales,
Winberg produces seaweed extracts that are used in food, cosmetics and
pharmaceuticals. If seaweed farming is scaled up, algae could replace plastic
packaging and common animal feeds such as corn, according to Winberg.

The first cultivation of seaweed began in Japan in the 1670s and commercial farming
took off in the 1950s. British marine scientist Kathleen Drew Baker's discovery of the
red algae porphyra led to the production of an edible type of seaweed called nori
which is widely used today in sushi, salads and soup.



Since then, seaweed farming has grown into a multi-billion dollar industry in Asia,
with China producing over half of the continent's harvest each year. Now seaweed
farming is starting to gain momentum in other parts of the world, in part due to
growing awareness of the species' ability to combat climate change as well as its
high nutritional value and fast growth. Besides its sustainability credentials, seaweed
is cheap, easy to harvest and available worldwide, making it an attractive
commercial proposition.

Kelp is one of the most commonly farmed types of seaweed. The large, brown alga,
which is found in cold, coastal marine waters around the world, grows remarkably
quickly — up to 61cm a day — and does not require fertiliser or weeding.

Like plants on land, seaweed uses photosynthesis to absorb CO2 and grow biomass.
Coastal marine systems can absorb carbon at rates up to 50 times greater than
forests on land, according to Emily Pidgeon, senior director of strategic marine
initiatives at Conservation International. Globally, seaweeds are thought to sequester
nearly 200 million tonnes of CO:2 every year— as much as New York State's annual
emissions. And when the algae dies, much of the carbon locked up in its tissues is
transported to deep oceans.

But these natural carbon sinks are also under threat from climate change. As carbon
dioxide levels rise in the atmosphere, more of the gas is dissolved into the oceans,
making it more acidic. Along with warmer oceans, this is already having a
devastating impact on coral reefs and seaweed ecosystems. In Tasmania alone,
rising ocean temperatures and acidification have wiped out 95% of kelp seaweed
forests over the past 80 years, destroying bountiful marine habitats and decimating
fisheries. The warmer waters provide perfect breeding conditions for sea urchins,
which have devoured the underwater forests.

As well as taking carbon out of the atmosphere, seaweeds also help rehabilitate their
immediate environment by lowering the acidity levels around them, according to a
2018 study by ecologists Nyssa Silbiger and Cascade Sorte at the University of
California, Irvine. By raising pH levels in the ocean, seaweeds also improve growing
conditions for shellfish such as oysters and mussels, whose shells become more
brittle in acidic environments, explains Halley Froelich, a marine scientist at the
University of Santa Barbara. "If you throw seaweed next to oysters, it creates
somewhat of a halo effect," says Froelich. "It can provide a localised buffer."

Froelich is the lead author of a study that found farming seaweed in just 3.8% of
federal waters off the Californian coast could offset all the carbon emissions from the
state's US$50bn (£36bn) agriculture industry. The study concluded that 48 million sq
km of the world's oceans are suitable for seaweed cultivation — an area about six
times the size of Australia.

The potential for seaweed cultivation doesn't stop in the oceans. Winberg has found
there are benefits to doing it on land too.

Winberg's farm in Shoalhaven, New South Wales, uses carbon emissions generated
at a wheat refinery next door to grow large quantities of seaweed biomass. The COz,
which is released during the fermentation process at the refinery, is mixed in
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bubbling green vats with seawater, and algae pumped in from the local river. COz,
nitrogen and other nutrients from the nearby refinery fertilise the algae to produce
large amounts of green seaweed which is dried and used as extracts in a wide range
of products including toothpaste, paint and ice cream.

According to Winberg, one hectare of a seaweed farm can produce more protein
than the same amount of land used for cattle.

Seaweed could also help make cattle farming more sustainable. Research from the
University of California, Davis, found that feeding seaweed to cows significantly
reduced the amount of methane from their burps and farts. Adding a small amount of
red seaweed called Asparagopsis taxiformis to their diet dramatically reduced cows'
methane output. The reason is that compounds in the seaweed inhibit the enzymes
in cows' stomachs that produce methane. Researchers are now investigating
whether the meat and milk from cows who have eaten this seaweed is safe for
human consumption, after research found that the animals may accumulate toxins
from their seaweed-enhanced diet.

3. The rice of the sea: how a tiny grain could change
the way humanity eats

(Seascape: the state of our oceans is supported by the David and Lucile Packard
Foundation). Extracts from: Guardian website, Ashifa Kassam in Madrid, 9 Apr 2021

Growing up in southern Spain, Angel Leén paid little attention to the meadows of
seagrass that fringed the turquoise waters near his home, their slender blades
grazing him as he swam in the Bay of Cadiz. It was only decades later — as he was
fast becoming known as one of the country’s most innovative chefs — that he noticed
something he had missed in previous encounters with Zostera marina: a clutch of
tiny green grains clinging to the base of the eelgrass. His culinary instincts, honed
over years in the kitchen of his restaurant Aponiente, kicked in. Could this marine
grain be edible?

Lab tests hinted at its tremendous potential: gluten-free, high in omega-6 and -9 fatty
acids, and contains 50% more protein than rice per grain, according to Aponiente’s
research. And all of it growing without freshwater or fertiliser.

The find has set the chef, whose restaurant won its third Michelin star in 2017, on a
mission to recast the common eelgrass as a potential superfood, albeit one whose
singular lifecycle could have far-reaching consequences

Ledn, known across Spain as el Chef del Mar (the chef of the sea), has long pushed
the boundaries of seafood, fashioning chorizos out of discarded fish parts and
serving sea-grown versions of tomatoes and pears at his restaurant near the Bay of
Cadiz. His efforts to bring little-known marine species to the fore were recognised in
2010 with his first Michelin star. By the time the restaurant earned its third star, Leon
had become a fixture on Spain’s gastronomy scene: a trailblazing chef determined to
redefine how we treat the sea.
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What Ledn and his team refer to as “marine grain” expands on this, in one of his
most ambitious projects to date. After stumbling across the grain in 2017, Ledn
began looking for any mention of Zostera marina being used as food. He finally
found an article from 1973 in the journal Science on how it was an important part of
the diet of the Seri, an Indigenous people living on the Gulf of California in Sonora,
Mexico, and the only known case of a grain from the sea being used as a human
food source.

Next came the question of whether the perennial plant could be cultivated. In the Bay
of Cadiz, the once-abundant plant had been reduced to an area of just four sq
metres, echoing a decline seen around the world as seagrass meadows reel from
increased human activity along coastlines and steadily rising water temperatures.

Working with a team at the University of Cadiz and researchers from the regional
government, a pilot project was launched to adapt three small areas across a third of
a hectare (0.75 acres) of salt marshes into what Ledn calls a “marine garden”.

It was not until 18 months later — after the plants had produced grains — that Leon
steeled himself for the ultimate test, said Juan Martin, Aponiente’s environmental
manager. Leon put the grain through a battery of recipes, grinding it to make flour for
bread and pasta and steeping it in flavours to mimic Spain’s classic rice dishes.

“It's interesting. When you eat it with the husk, similar to brown rice, it has a hint of
the sea at the end,” says Ledn. “But without the husk, you don'’t taste the sea.” He
found that the grain absorbed flavour well, taking two minutes longer to cook than

rice and softening if overcooked.

In the marine garden, Ledn and his team were watching as the plant lived up to its
reputation as an architect of ecosystems: transforming the abandoned salt marsh
into a flourishing habitat teeming with life, from seahorses to scallops.

The plant’s impact could stretch much further. Capable of capturing carbon 35 times
faster than tropical rainforests and described by the WWF as an “incredible tool” in
fighting the climate crisis, seagrass absorbs 10% of the ocean’s carbon annually
despite covering just 0.2% of the seabed.

News of what Le6én and his team were up to soon began making waves around the
world. According to Robert Orth, a professor at the Virginia Institute of Marine
Science, seagrass has been used as insulation for houses, roofing material and
even for packing seafood, but never cultivated as food. It is an initiative riddled with
challenges. Wild seagrass meadows have been dying off at an alarming rate in
recent decades, while few researchers have managed to successfully transplant and
grow seagrass, he says.

In southern Spain, however, the team’s first marine garden suggests potential
average harvests could be about 3.5 tonnes a hectare. While the yield is about a
third of what one could achieve with rice, Ledn points to the potential for low-cost
and environmentally friendly cultivation. “If nature gifts you with 3,500kg without
doing anything — no antibiotics, no fertiliser, just seawater and movement — then we
have a project that suggests one can cultivate marine grain.”


https://science.sciencemag.org/content/181/4097/355
https://www.wwf.org.uk/what-we-do/planting-hope-how-seagrass-can-tackle-climate-change#:~:text=Seagrass%20captures%20carbon%20up%20to,the%20fight%20against%20climate%20change.

The push is now on to scale up the project, adapting as much as five hectares of salt
marshes into areas for cultivating eelgrass. Every success is carefully tracked, in
hopes of better understanding the conditions — from water temperature to salinity —
that the plant needs to thrive. While it is likely to be years before the grain becomes
a staple at Aponiente, Ledn’s voice rises with excitement as he considers the
transformative possibility of Zostera marina’s minuscule, long-overlooked grain — and
its reliance on only seawater for irrigation. He and his team envision a global reach
for their project, paving the way for people to harness the plant’s potential to boost
aquatic ecosystems, feed populations and fight the climate crisis.

4. China ‘must shut 600 coal-fired plants’ to
hit climate target

Extracts from: Guardian website, Fiona Harvey, Environment correspondent, 15 Apr 2021

China must shut down nearly 600 of its coal-fired power plants in the next 10 years,
replacing them with renewable electricity generation, to meet its goal of net zero
greenhouse gas emissions by 2060, a report has said. But replacing the 364GW of
coal generation with renewable power would achieve a net saving of $1.6tn (£1.2tn)
over the period, since wind and solar power are now much cheaper than coal,
according to the analysis company TransitionZero.

The coal consumption of China, the world’s biggest emitter, is of global concern. The
country has ramped up plans for new coal-fired power stations in an effort to spur
economic growth after the recession caused by the coronavirus pandemic.

Last September the country’s president, Xi Jinping, surprised the world by pledging
that China would achieve net zero emissions by 2060, and that its emissions would
peak before 2030. However, while climate experts have applauded the long-term
goal they are concerned that allowing emissions to rise for the next 10 years will bust
the global carbon budget.

Matthew Gray, the co-chief executive of TransitionZero, said: “If China fails on coal,
the rest of the world will fail on containing dangerous climate change. But the stars
are now somewhat aligning on breaking China’s addiction to coal.”

The finding that China could save money in both the short and longer term by
replacing coal with renewable energy brightens the prospect of it moving decisively
away from coal in the next few years.

China is preparing to submit a new climate plan, called a nationally determined
contribution, or NDC. Such plans are a requirement for all countries under the 2015
Paris climate agreement, and will form the key part of Cop26, the vital UK climate
talks taking place in Glasgow this November. Antonio Guterres, the UN secretary
general, has urged China to move swiftly away from coal, but the International
Energy Agency has warned that China’s coal consumption is rebounding strongly
after the shock of Covid-19.

Gray said the transition away from coal would still be difficult politically since the fuel
was “deeply embedded” in China’s economy and society. Vast amounts of
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infrastructure, from railways carrying coal from mines across the country, to steel
and cement plants, are reliant on coal today.

The new report, said Gray, did not examine jobs in detail, but he said a transition
from coal to clean energy in China was likely to create as many, if not more, jobs as
had been lost in traditional coal industries. Reducing the country’s reliance on coal
would also bring many health benefits, for instance by cutting air pollution, and go
some way to easing looming water shortages in central Chinese regions, Gray
added. Coal-fired power stations require vast quantities of water, in increasingly
water-stressed regions.

5. Fossil fuel cars make '"hundreds of times'

more waste than electric cars
Extracts from: Guardian website, Jasper Jolly, 1 Mar 2021

Fossil fuel cars waste hundreds of times more raw material than their battery electric
equivalents, according to a study that adds to evidence that the move away from
petrol and diesel cars will bring large net environmental benefits.

Only about 30kg of raw material will be lost over the lifecycle of a lithium ion battery
used in electric cars once recycling is taken into account, compared with 17,000
litres of oil, according to analysis by Transport & Environment (T&E) seen by the
Guardian. A calculation of the resources for each relative to their weight shows
internal combustion engines burn material 300 times greater than that lost once an
electric car battery is scrapped. The comparison did not include potential emissions if
fossil fuels were burned to create the power for recharging of car batteries.

“Our previous analysis has shown that electric vehicles emit 64% less CO3, including
all the different stages like electricity generation and fuel production, but this still
hasn’t shaken off the argument that electric vehicles use up a large amounts of raw
materials,” said Lucien Mathieu, a transport analyst at T&E and an author of the
report. “Our analysis shows that the raw material needs of EV batteries pale in
comparison to the fuel burned by fossil fuel cars, which, unlike batteries cannot be
recycled.”

In the fossil engine/battery calculations, “we excluded the raw material needed to
produce the electricity and the [fossil] fuel because this is contingent on factors such
as national electricity mixes and fuel extraction efficiency. In our analysis of
upstream energy use [producing the electricity and making the solar panels and
turbines used to produce that electricity], we have shown that it would only make a
5% to 10% difference in total energy consumption” for electric vehicles powered by
renewable energy.

On other aspects of the two vehicle types, the Brussels-based campaign group said
battery electric vehicles were superior to their petrol and diesel counterparts across
raw material demand, energy efficiency or cost — as well as eliminating exhaust
emissions of carbon dioxide and other harmful gases.
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The accelerating move to electric vehicles will entail environmental costs. Higher
battery production will require more mining of minerals such as lithium, cobalt and
nickel. However, T&E argued that the cost of oil extraction for fuel represents a much
greater environmental toll. The report pointed to a “double standard” used when
assessing the relative merits of electric and fossil fuel vehicles, which takes the use
of oil for granted.

“When it comes to raw materials there is simply no comparison,” said Mathieu. “Over
its lifetime, an average fossil-fuel car burns the equivalent of a stack of oil barrels 25
storeys high. If you take into account the recycling of battery materials, only around
30kg of metals would be lost — roughly the size of a football.” Developments in
battery technology will reduce the average amount of lithium, nickel and cobalt
required for each car, mitigating some of the increased demand for the materials as
well as lowering car prices. At the same time, circular economy regulations requiring
higher recycling rates could cut demand further.

Ross Rutherford
ESR Newsletter Editor

16 April 2021

Weekly Average Atmospheric CO:2 level, Mauna Loa, Hawaii
4 April 2021.: 419.28 ppm
This time last year: 416.64 ppm
10 years ago: 393.00 ppm

Pre-industrial base: 280 ppm
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