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Roadmap for decarbonization
March 24, 2017. Scientists made a detailed “roadmap” for meeting the Paris climate goals. It’s
eye-opening by Brad Plumer, Vox. “Back in 2015, the world’s governments met in Paris and agreed
to keep global warming below 2°C, to avoid the worst risks of a hotter planet (…) For context, the
planet’s warmed ~1°C since the 19th century. One problem with framing the goal this way, though,
is that it’s maddeningly abstract. What does staying below 2°C entail? (…) To hit the Paris
climate goals without geoengineering, the world has to do three broad (and incredibly ambitious)
things: 1) Global CO2 emissions from energy and industry have to fall in half each decade. That is,
in the 2020s, the world cuts emissions in half. Then we do it again in the 2030s. Then we do it again
in the 2040s. They dub this a “carbon law.” Lead author Johan Rockström told me they were
thinking of an analogy to Moore’s law for transistors; we’ll see why. 2) Net emissions from land
use — i.e., from agriculture and deforestation — have to fall steadily to zero by 2050. This would
need to happen even as the world population grows and we’re feeding ever more people. 3)
Technologies to suck carbon dioxide out of the atmosphere have to start scaling up massively, until
we’re artificially pulling 5 gigatons of CO2 per year out of the atmosphere by 2050 — nearly
double what all the world’s trees and soils already do.”
context:
March 24, 2017. A roadmap for rapid decarbonization by Johan Rockström, Owen Gaffney, Joeri Rogelj, Malte
Meinshausen, Nebojsa Nakicenovic, Hans Joachim Schellnhuber, Science Magazine. “Although the Paris Agreement's
goals (1) are aligned with science (2) and can, in principle, be technically and economically achieved (3), alarming
inconsistencies remain between science-based targets and national commitments. Despite progress during the 2016
Marrakech climate negotiations, long-term goals can be trumped by political short-termism. Following the Agreement,
which became international law earlier than expected, several countries published mid-century decarbonization
strategies, with more due soon. Model-based decarbonization assessments (4) and scenarios often struggle to capture
transformative change and the dynamics associated with it: disruption, innovation, and nonlinear change in human
behavior. For example, in just 2 years, China's coal use swung from 3.7% growth in 2013 to a decline of 3.7% in 2015
(5). To harness these dynamics and to calibrate for short-term realpolitik, we propose framing the decarbonization
challenge in terms of a global decadal roadmap based on a simple heuristic—a “carbon law”—of halving gross
anthropogenic carbon-dioxide (CO2) emissions every decade. Complemented by immediately instigated, scalable
carbon removal and efforts to ramp down land-use CO2 emissions, this can lead to net-zero emissions around midcentury, a path necessary to limit warming to well below 2°C.”

Global carbon law guiding decadal pathways. Rockström et al, 2017

March 22, 2017. Getting connected to a global energy vision by Gary Hartley, Energy Saving
Trust. “We live in an increasingly connected world – and it's already the case that our energy
sources don't always come from within our national borders. Indeed, the UK had a connection with
France as far back as 1961. The International Electrotechnical Commission (IEC) is pushing this
idea forward with its new white paper on global energy interconnection (GEI). It sets out a bold
vision of cross-border networks, smart power grids, and, crucially, a vast increase in the use of
renewable energy sources. It also suggests that the technology is largely already there to make this
happen. The report's authors explain the logic behind the concept: “A GEI could connect the power
grids of all continents and take advantage of the diversity of different time zones and seasons, thus
supporting a balanced coordination of power supply for all interconnected countries.” The general
idea is that peak times of demand can always be met by renewable technology when its performing
at its best (…) A three-phase process to this international system of cooperation is set out. First,
national grids work towards decarbonisation, then continental connections are established. Finally,
more distant, trans-continental connections are created (…) It's probable that simple economics,
plus the demands of the Paris climate agreement, will mean that greater connection of energy
infrastructure will, over time, become a matter of fact. It's unlikely to be a straight road, though
attempts to develop national infrastructure capable of joining up with a global picture should make
the coming years fascinating ones.”
context:
March 11, 2017. UN Secretary-General António Guterres met GEIDCO Chairman Liu Zhenya. “During the
meeting, the two sides exchanged ideas on building the Global Energy Interconnection o promote global energy
transition and sustainable development with important consensus being reached (...) Liu Zhenya pointed out that on
26th September 2015, Chinese President Xi Jinping proposed discussions on establishing GEI to facilitate efforts to
meet global power demand with clean and green alternatives at the UN Sustainable Development Summit, which has
won widespread praise and positive responses from the international community. This initiative represents the
“Chinese solution” to promoting global energy transition and realizing a green, clean and sustainable
development on a global scale. According to Liu Zhenya, clean energy resources are very abundant globally. A
merely 0.05% of them can meet the total global energy demand. GEI is a globally interconnected strong and smart
grid with Ultra-High Voltage grids as the backbone; it is an infrastructure platform on which clean energy can be
developed, transmitted and used massively worldwide. In essence, GEI is “Smart Grid + UHV Grid + Clean Energy.”
March 21, 2016. Global Energy Interconnection: Vision of A World Power Grid by State Grid Corporation of China.
“Global Energy Interconnection (GEI), a vision of a world power grid, was outlined by the State Grid Corporation of
China. It foresees a global smart ultra-high-voltage grid connecting power providers and consumers worldwide with
clean energy across national boundaries. An Energy Internet: The mass exploitation and utilization of fossil fuel has
brought a series of problems such as energy shortages, pollution and climate change. “In essence, GEI is a series of
connected ultra-high voltage (UHV) grids, plus smart grids, plus clean energy. UHV grids are the key; a smart grid is
the foundation, clean energy is the principle,” Liu Zhenya, president of State Grid explained. “It will serve as the
platform to allocate global energy and optimize the utilization of clean energy.” Mr. Liu drew an analogy: “The
Internet is like the nervous system, while electric grids are like the blood vessels. As the nervous system is
interconnected, so must the blood system be.” According to the State Grid's timeline, by 2030, all countries' grids will
be connected within each continent. By 2050, all continents' grids will be connected with each other, and 80% of the
world's electricity consumption should be covered by renewable sources. By then wind turbines at the North Pole and
solar panels along the equator should play central roles in worldwide energy production.”
August 27, 2014. China Proposes ‘Global Energy Internet’ for Sharing Renewable Energy by John G Johnston,
The 9 Billion. “The Chairman of the government-owned State Grid Corporation of China, Liu Zhenya, has proposed the
development of a worldwide, high voltage energy transmission network. This new “Global Energy Internet” would
be capable of sharing renewable energy around the world. The bold proposal was made at one of the largest electrical
engineering conferences in the world, in Washington DC, earlier this month (...) Although it’s a bold plan from the
mouth a powerful advocate, the idea of an Internet for electricity, or Enernet, is not new. Bob Metcalfe, the “father of
Ethernet” , has been advocating for such a thing for quite some time now. He says our history and knowledge learnt
from building the internet, which progressed relatively quickly, is a “rich vein to mine” when it comes to building this
next generation of energy technology.”

March 21, 2017. Countries Join Forces to Accelerate Global Energy Transition. “Ministers and
representatives from frontrunner countries in energy transition met on the sidelines of the Berlin
Energy Transition dialogue to discuss the urgency for the world to move onto a trajectory of

sustainable low carbon economic growth while meeting increasing global energy demand and
addressing climate change. They also emphasized that the technologies and business models to do
so are available today. At the meeting, ministers and high-level representatives from China,
Denmark, Germany, Indonesia, Mexico, Morocco, and the United Arab Emirates, agreed to work
together to establish an Energy Transition Coalition in the course of this year for accelerating
the transition to a sustainable energy future. The Coalition will assemble countries leading in
developing long term energy transition strategies to foster investments in a low carbon energy
sector. Ensuring increased investor certainty for low carbon economic growth by developing energy
transition strategies will be at the heart of the Energy Transition Coalition.”
context:
March 28, 2017. What Trump’s new climate actions mean: A FAQ by Philip Bump, The Washington Post. “President
Trump signed an executive order on March 28, to obliterate former president Barack Obama's environmental record.
The order will instruct federal regulators to rewrite Clean Power Plan rules that curb U.S. carbon emissions, as well as
halt other environmental regulations (...) Globally, the trend is clear: movement away from traditional fossil-fuelburning power plants — particularly coal-burning ones — and toward cleaner and renewable sources. That’s
also the trend in the United States, for reasons beyond government regulatory actions. So, while Trump can
unwind Obama’s climate legacy to some extent, the economic and political forces that have spurred those underlying
shifts are largely beyond his control. His efforts will likely mean that the United States’ greenhouse gas emissions —
which were lower for much of Obama’s administration largely because of the economic slowdown — may tick upward.
But the good news for that majority of the country worried about the threat of climate change is that Trump mostly
can’t touch that broader global trend.”
March 20-21, 2017. Berlin Energy Transition Dialogue 2017: Towards a Global Energiewende. The global energy
elite meets in Berlin to shape concepts for an intelligent energy transition (...) In order to aid the current positive
development of the fundamental shift in the energy systems worldwide, in which last year more money has been
invested globally in renewable energy sources than in all fossil and nuclear technologies combined, the German Federal
Government invites the international energy elite to the Berlin Energy Transition Dialogue for the third time. The Berlin
Energy Transition Dialogue is the pivotal international summit of the German government facilitating in-depth, highlevel dialogue on energy transitions, which will be a fundamental shift towards an affordable, secure and ecologically
friendly energy system based on renewables, energy efficiency as well as innovation. In the year of the German G20
presidency, the conference aims to help reach the objectives and targets of the Paris Agreement and the UN sustainable
development goals (SDGs) of the Agenda 2030.”
March 18, 2017. US 'forces G20 to drop any mention of climate change' in joint statement by Jon Sharman,
Independent. “Financial officials from the world's biggest economies have dropped from a joint statement any mention
of financing action on climate change, reportedly following pressure from the US and Saudi Arabia (...) “Climate
change is out for the time being,” an official told the agency. It did, however, say: "We reaffirm our commitment to
rationalise and phase out, over the medium term, inefficient fossil fuel subsidies that encourage wasteful
consumption, recognising the need to support the poor.”
March 15, 2017. US Defence Secretary James Mattis says climate change is already destabilising the world by Ian
Johnston, Independent. “I agree that the effects of a changing climate — such as increased maritime access to the
Arctic, rising sea levels, desertification, among others — impact our security situation” (…) While the new head of the
Environmental Protection Agency recently denied that carbon dioxide is causing global warming – an idea scientists
have compared to disputing gravity – General Mattis made clear climate change was a serious problem.”

March 17, 2017. IEA finds CO2 emissions flat for third straight year even as global economy
grew in 2016. “Global energy-related carbon dioxide emissions were flat for a third straight year in
2016 even as the global economy grew, according to the International Energy Agency, signaling a
continuing decoupling of emissions and economic activity. This was the result of growing
renewable power generation, switches from coal to natural gas, improvements in energy efficiency,
as well as structural changes in the global economy. Global emissions from the energy sector stood
at 32.1 gigatonnes last year, the same as the previous two years, while the global economy grew
3.1%, according to estimates from the IEA. Carbon dioxide emissions declined in the United States
and China, the world’s two-largest energy users and emitters, and were stable in Europe, offsetting
increases in most of the rest of the world (…) “These three years of flat emissions in a growing
global economy signal an emerging trend and that is certainly a cause for optimism, even if it is
too soon to say that global emissions have definitely peaked,” said Dr Fatih Birol, the IEA’s

Executive Director (…) Market forces, technology cost reductions, and concerns about climate
change and air pollution were the main forces behind this decoupling of emissions and economic
growth. While the pause in emissions growth is positive news to improve air pollution, it is not
enough to put the world on a path to keep global temperatures from rising above 2°C. In order
to take full advantage of the potential of technology improvements and market forces, consistent,
transparent and predictable policies are needed worldwide.”
context:
March 20, 2017. Eliminating Energy-Related Carbon Emissions Possible, New IRENA Study Finds.
Decarbonisation of global energy system, led by renewables and efficiency, would create economic gains. Global
energy-related carbon dioxide (CO2) emissions can be reduced by 70% by 2050 and completely phased-out by 2060
with a net positive economic outlook, according to new findings released today by the International Renewable Energy
Agency (IRENA). Perspectives for the Energy Transition: Investment Needs for a Low-Carbon Energy Transition,
launched on the occasion of the Berlin Energy Transition Dialogue, presents the case that increased deployment of
renewable energy and energy efficiency in G20 countries and globally can achieve the emissions reductions needed to
keep global temperature rise to no more than two-degrees Celsius, avoiding the most severe impacts of climate change.”

Decoupling of emissions and economic growth:
CO2 emissions flat for third straight year even as global economy grew in 2016
March 15, 2017. Big energy fears peak oil demand is looming by Ed Crooks, Financial Times.
“The prospect of “peak demand” for oil — an end to growth in global consumption — has been
discussed in the energy industry for many years, without apparently coming much closer. But some
of the world’s leading oil companies now see peak demand and sustained lower crude prices as a
risk that they need to prepare for. Royal Dutch Shell has suggested the peak could come as early as
the late-2020s. Statoil believes it could be between the mid-2020s and the late-2030s (…) European
oil companies led by Total of France and Statoil of Norway have been increasing their investments
in renewable energy to prepare for a possible future of flat or falling demand for crude (…) Patrick
Pouyanné, Total’s chief executive, said investing in renewables was a real business, not a
charity, but was also “part of the way to make [the] oil and gas business acceptable.”
context:
March 24, 2017. Behind Saudi Arabia's $2 trillion bet on a sustainable future Patrick Doherty, GreenBiz. “Deputy
Crown Prince Mohammad bin Salman Al Saud, at age 31, is the driving force behind Saudi Arabia’s radical economic
experiment. If his plans succeed, he’ll also be the world’s largest impact investor. And like any impact investor, the
deputy crown prince’s ESG strategy (environment, social, governance) is at the center of his thinking. More than that,

his approach is opening up a new front in the effort to address global climate change (...) Orderly or disorderly, the
endgame is clear: The world, sooner than expected, will stop using Saudi Arabia’s primary product and source of
revenue.”
March 17, 2017. Denmark’s Dong Energy shifts from fossil fuels to renewables by Pilita Clark, Financial Times.
“Energy group’s transformation has been rapid and, so far, financially astute. As climate change has risen steadily up the
list of global concerns, fossil-fuel companies around the world have lined up to support action to curb it. ExxonMobil,
the largest listed oil group, says the 2016 Paris climate agreement, which aims to limit global warming, is an “important
step forward”. Coal miner Anglo American wants to cut its carbon emissions. Saudi Aramco, the largest crude exporter,
backs a $1bn industry plan to fund low-carbon technologies. Yet few have done anything as radical as Denmark’s
Dong Energy. While Dong may be a minnow compared with the likes of Exxon, its roots lie in fossil fuels. As does its
name, which stands for Danish Oil and Natural Gas.”
March 10, 2017. Saudi Arabia “leaves oil behind” (says ex-oil minister Al-Naimi) by Nehad Ismail, Energy Post.
“The Saudi Vision 2030 unveiled in April last year, focused on the importance of renewable energy as an essential
future source of clean energy and a vital part of the diversification programme that aims to reduce Saudi Arabia’s
dependence on crude oil as the only source of energy (…) Saudi Arabia could become a “major exporter” of
renewable energy, saying, “solar that is produced in Saudi Arabia can be exported all the way to Europe through a
network”.
March 9, 2017. Shell CEO urges switch to clean energy as plans hefty renewable spending by Ron Bousso, Reuters.
“The oil and gas industry risks losing public support if progress is not made in the transition to cleaner energy, said
Royal Dutch Shell Plc Chief Executive Ben van Beurden. The world's second largest publicly-traded oil company
plans to increase its investment in renewable energy to $1 billion a year by the end of the decade, van Beurden said,
although it is still a small part of its total annual spending of $25 billion. The CEO said that the transition to a low
carbon energy system will take decades and government policies including putting a price on carbon emissions will be
essential to phase out the most polluting sources of energy such as coal and oil (...) “This is the biggest challenge as
we have at the moment as a company ... The fact that societal acceptance of the energy system as we have it is
just disappearing.”

March 14, 2017. Overview of the IEA Bioenergy Tasks’ Work Programmes for the triennium
2016-2018. “Task 37 – Energy from Biogas. ‘Energy from biogas’ refers to recovering energy from
anaerobic digestion of agricultural residues, (e.g. manure and crop residues), energy crops, organic
rich waste waters, the organic fraction of municipal solid waste and industrial organic wastes.
Anaerobic digestion is carried out in facilities specially adapted for each particular feedstock, or
mixture of feedstocks in the case of co-digestion. The main interests are the production of biogas
for use directly for heat and power, upgrading of biogas to biomethane, utilisation of biogas /
biomethane for electricity grid balancing and high quality digestate that can be used as biofertiliser.
Task 37 addresses the whole biogas production chain from feedstock collection and pretreatment to
biogas upgrading, biofertiliser application and process chain sustainability. Objectives: The main
objective of the Task 37 work programme is to address the challenges related to the economic
and environmental sustainability of biogas production and utilisation. Work programme: In
2016-2018 the Task will continue to examine substrates, process optimisation and sustainability.
Prominence will be given to wastes as substrate, in particular food wastes. Investigation of the role
of biogas in smart energy grids will be continued through investigation of greening the gas grid.
The practice and the potential for biogas in developing countries and in countries outside Europe
will be assessed. AD systems that can minimise or remove requirements for financial subsidy will
be investigated. Environmental performance of biogas production and utilisation will be included in
a study, which will include externalities of biogas systems. Advice will be given on best practice.
Information will be disseminated to industry, standardisation bodies and licensing authorities,
through dedicated technical reports, seminars and workshops.”
context:
March 28, 2017. « La transition énergétique passera par l’utilisation accrue des gaz renouvelables » par Mathieu
Lebevre, Le Monde de l'Energie. “La société iséroise Waga Énergy a réussi le 14 février une première mondiale à SaintFlorentin (Yonne) : la production d’un biométhane pur à plus de 98 % à partir du biogaz émis par les déchets
ménagers enfouis. Aboutissement de dix années de R&D, cette prouesse technologique a été réalisée en partenariat
avec Coved, gestionnaire du site de stockage des déchets, et GRDF, premier distributeur de gaz naturel en France.
Interview de Mathieu Lefebvre, Pdg de Waga Énergy. Comment vous est venue l’idée de produire du biométhane à

partir de déchets ménagers ? L’idée date de 2007. À un problème donné, nous avons voulu apporter une solution. Quel
est le problème ? Pour encore quelques décennies, une bonne partie des déchets produits par l’urbanisation sont stockés
(mis en décharge). Les décharges à ciel ouvert sont devenues des centres d’enfouissement techniques, des trous dans
lesquels on vient déverser des déchets collectés dans les villes. Le problème : ces déchets contiennent une part de
matière organique. Une fois stockée, celle-ci se dégrade par un procédé naturel et produit spontanément du biogaz qui
va être progressivement émis à l’atmosphère. Dans les décharges ou dans les installations de stockage de déchets, il est
collecté à travers des forages et des tuyaux pour être brûlé. Ceci est un problème dans la mesure où ce gaz, qui coûte
aux opérateurs en terme de collecte et de destruction, s’il n’est pas traité, va directement dans l’atmosphère et est
responsable de 5% des émissions mondiales de gaz à effet de serre. L’impact est donc considérable sur le
changement climatique. Ce gaz est extrêmement énergétique et pertinent pour la transition énergétique. Il contient du
méthane et du C02 au moment de sa méthanisation qui est difficilement valorisable à cause de son impureté et de l’air
difficilement séparable du méthane. Pour valoriser cette ressource énergétique renouvelable, il faut être capable
d’épurer ce gaz pour en faire du méthane substitut du gaz naturel et donc à la qualité et au coût du gaz naturel. Si on est
capable de faire cela, alors on est capable de transformer cette pollution en énergie, ce coût en revenu (...) Mes
associés et moi-même, et tous les salariés de Waga sommes très engagés dans la transition énergétique. Celle-ci
passera par une utilisation accrue des gaz énergétiques renouvelables, et du biométhane en particulier. L’objectif
est de substituer progressivement nos énergies fossiles qui alimentent 85% de nos usages de l’énergie.”
March 1, 2017. Biogas potential in Europe exceeds 25% of natural gas consumption without energy crops. “The
EU is the biggest importer of natural gas in the world, and although EU gas consumption is likely to remain stable up to
2030, many motivations to reduce the 400 billion cubic meters exist; among them the risks associated with resource
dependency, the reduction in domestic production and the need to meet commitments to reduce emissions by 80-95%
by 2050 in line with a global 2°C pathway (...) Given these pressures and the resulting policy incentives since 2011 in
the UK and France among other European countries, biogas production has risen from 2.2 Mtoe in 2000 to 15.6
Mtoe in 2016 now representing 4% of total European gas consumption. Many studies have been undertaken to find
out what potential exists for biogas in Europe, and in light of recent industry growth, figures range from 9% to 16% of
current natural gas demand by 2030, with some studies such as a 2012 DBFZ estimate citing a biomethane production
potential of 98 billion cubic meters per year, equating to 25% of Europes natural gas demand without including energy
crops or interseasonal cropping. A recent Danish study conducted by the University of Aarlborg points to a potential of
between 40 and 70 Mtoe using solely manure, straw and grass, depending on the availability of different types of
feedstock/substrates within the EU, which amounts to between 9% and 16% of current natural gas usage before 2030
without compromising ecosystems and soil health. The upper range for this estimate (19%) does not factor in the wide
range of additional substrates available for biogas production, and therefore validates the DBFZ figures from 2012.”

World Water Day 2017 embracing the new paradigm: wastewater reuse
March 24, 2017. Launching ceremony of the UN World Water Development Report 2017,
“Wastewater: The Untapped Resource.” “This edition of the World Water Development
Report focuses on wastewater and seeks to inform policy- and decision-makers, inside and outside
the water community, about the importance of managing wastewater as a resource, an
undervalued and sustainable source of water, energy, nutrients and other recoverable byproducts, rather than something to be disposed of or a nuisance to be ignored (...) “There are
interesting by-products in the wastewater. Nutrients that are critical for plant growth can be used as
fertilizer in agriculture. There’s a lot of organic content in wastewater which enables us to produce
bio energy” (...) By exploiting this valuable resource, the water cycle will work better for every
living thing and help achieve the SDG 6 target to halve the proportion of untreated wastewater
and increase water recycling and safe reuse.”
March 16, 2017. From wastewater to sustainable fuel. “Turning wastewater into sustainable fuel.
This is the answer to two environmental challenges, namely reusing an increasingly scarce resource,
water, and finding alternative energies to counter episodes of severe pollution that impose traffic
restrictions in cities such as Madrid and Paris. The production and consumption of this new biofuel,
created through the partnership between Aqualia and SEAT, reduces CO2 emissions by 80%
compared to petrol powered vehicles. Just days before World Water Day is celebrated on 22 March,
below are some facts and figures about this innovative biofuel: -How to turn wastewater into
biomethane: In the treatment plants, a physical decanting process in tanks separates the water from
the sludge, which is then converted into gas following a fermentation treatment. After a process of
purification and enrichment, the biogas is ready to be used as fuel. -Circle the globe 100 times per
year: A car can drive nearly five million kilometres with the biofuel obtained from the water used
by 50,000 inhabitants and treated in a year in a mid-sized treatment plant. In other words, it could
circle the globe 100 times or make six return trips to the Moon. -More than 1.5 million Olympic
sized swimming pools: Every year around 4,000 cubic hectometres of wastewater is treated in
Spain, the equivalent volume of more than 1.5 million Olympic sized swimming pools. -150 cars
per day: Every day, a medium sized plant can treat around 10,000 cubic metres of water and
generate 1,000 cubic metres of biomethane, enough for more than 150 vehicles to drive 100
kilometres per day. -CNG powered vehicles, an alternative to traffic restrictions: This renewable
biofuel can be used to power compressed natural gas (CNG) cars, thereby reducing emissions
by 80% compared to a petrol vehicle, when considering fuel production and vehicle consumption.
In addition, CNG models such as SEAT León TGI, SEAT León ST TGI, SEAT León ST and SEAT
Mii Ecofuel, are not subject to the traffic restrictions recently put into place since December in
several European cities such as Madrid or Paris to curb episodes of severe atmospheric pollution.”
context:
March 17, 2017. FCA road tests a sewage biogas-fuelled Panda. “A long test is being launched (to last several
months over 80,000 kilometres) on a Fiat Panda Natural Power. The car was delivered to the Cap Group, a company
managing water supply, sewerage and wastewater treatment for the Metropolitan City of Milan, to assess - with the
participation of the FCA Research Centre - the effects of biomethane produced by the Milanese company on the
engine. Through this trial it will therefore be possible to diversify the available sources of biomethane. The Panda
Natural Power will be fuelled with biomethane produced by sewage treated at the Niguarda-Bresso plant (province of
Milan), where the Cap group is transforming its treatment installations into biorefineries capable of producing wealth
from wastewater. Based on studies by the Cap group, which aims in the near future to open the first filling station in the
Milan area selling locally sourced biomethane, it is estimated that the Bresso plant alone could produce nearly 342,000
kilos of biomethane, enough to fuel 416 vehicles to travel 20,000 kilometres a year: more than 8 million 300 thousand
kilometres, equivalent to more than two hundred times the Earth's circumference. Biomethane, a gas with the same
characteristics as natural gas but produced from renewable or zero impact sources, is a sound solution for the transport
needs of the future, with the advantage of being ready to use today and allowing fuel savings of up to 56% compared
with petrol and up to 30% compared with diesel. And if - as in the case in the Cap group experiment - the Fiat Panda is
fuelled with 100% biomethane extracted from sewage, the reduction in CO2 emissions can be as high as 97%.”

March 2, 2017. Stanford professors devise a new approach for cleaning wastewater:Anaerobic
wastewater treatment capable of producing drinking-quality water. “We know this is a
transformational moment in our sector. We have a narrow window of opportunity when we can
demonstrate the viability of alternatives.” In 2014, Professor Mitch and Professor Craig Criddle
won a seed grant from the TomKat Center for Sustainable Energy to pursue a bench-scale study on
anaerobic wastewater treatment capable of producing drinking-quality water using less energy.
Their research could shape the future of tap water. To understand their accomplishment, it helps
to know more about how wastewater treatment works. Raw sewage typically goes through four
main steps to clean it up: (1) screening large solids; (2) settling out the smaller suspended particles;
(3) allowing oxygen-consuming (aerobic) microorganisms to convert dissolved human waste into
carbon dioxide; and finally (4) chemical disinfection. Of all those steps, the third one is the energy
hog. Treatment plants bubble oxygen into wastewater in order to entice aerobic bacteria to break
down the dissolved organic matter suspended in the water, a crucial action to avoid killing fish
when the water is released. Yet this constant bubbling requires lots of electricity—nearly half of the
treatment plant’s energy consumption. “The Holy Grail of wastewater treatment is to switch
from an energy-intensive aerobic system to an anaerobic system,” says Mitch, allowing the
treatment facilities to skip over the bubbling step. Instead of feeding on oxygen, anaerobic bacteria
ferment the dissolved organic matter and release methane, which could potentially be captured for
electricity production. Making this switch has eluded scientists for years because anaerobic bacteria
grow more slowly than their oxygen-consuming aerobic cousins. Up to this point, their inefficiency
has made their use impractical for the millions of gallons that must pass through a treatment facility
each day. So how do you speed them up? The answer came from another Stanford colleague: Perry
McCarty (...) made a discovery: anaerobic bacteria love to grow on activated carbon particles.
They form a biofilm on the carbon, creating a higher density of the anaerobic critters. Think
of it as a concentrated form, like bouillon cubes ready to be added to wastewater (...) In the
United States, the goal is to harvest methane generated by the anaerobic treatment to generate
electricity as well. This captured energy could then be used to power additional advanced treatment
steps needed to convert wastewater to potable water (...) Nationwide, water purification costs more
than $4 billion annually—and cities often spend one-third of their electricity budgets treating water
and wastewater—so the new technology could save municipalities both water and taxpayer dollars.
This is just the beginning; the impact could spread like ripples in a pond.”

Biogas boost sustainable transport
March 24, 2017. NGV Global Recognizes IVECO as a Pioneer of Natural Gas Vehicle
Technology. “At NGV Global 2017 in Rotterdam, the inaugural “NGV Global Industry Champion”
Award was bestowed upon IVECO in recognition of its commitment to the natural gas sector. At
this time, when natural gas is commanding recognition as the most mature and affordable solution
for sustainable transport, with the rapid expansion of the refuelling network and an accelerating
adoption rate by fleets, this prize recognises IVECO’s pioneering work in developing a full range of
natural gas vehicles – from LCV to Heavy Trucks and Buses – over the past 20 years. The award is
sponsored by NGV Global, the International Association for Natural Gas Vehicles, which represents
the natural gas vehicle industry worldwide and is dedicated to promoting the use of natural gas and
biomethane for transport, with a view to increasing vehicle efficiency and safety in all areas. The
official announcement was made by Diego Goldin, Executive Director of NGV Global, who said at
the NGV GLOBAL 2017 Gala Dinner: “IVECO’s focus on natural gas propulsion, offering
methane-powered alternatives (including biomethane) on its entire commercial vehicle product
range, significantly contributes to the reduction of transport-related emissions. I hope you will
accept this token not just as a mark of all that has been achieved but also as a beginning of a new
chapter of greater adoption, development and prosperity for natural gas technology in the
future” (...) Since its establishment in 1986, it has seen the number of Natural Gas Vehicles (NGVs)
in the world grow from almost none to more than 23 million. Over the few next years, NGV Global
is projecting a continued growth, towards a target of 65 million NGVs on the road globally by 2030
(...) IVECO and IVECO BUS boast a complete range of natural gas vehicles, including light,
medium and heavy commercial vehicles and buses, with more than 16 thousand units sold to date.
These vehicles are 100% compatible with biomethane, a renewable fuel produced by the
biodigestion of various types of biomass, agricultural waste and organic waste fractions. For
example, IVECO BUS operates in the city of Lille (France) 428 city buses, of which more than one
third is using the biomethane produced by the methanisation of the city’s collected organic waste, in
a facility adjacent to its bus depot: a totally virtuous circular process.”
context:
September 21, 2016. IVECO Z TRUCK: the Zero-impact concept truck that anticipates the shift to green energy
and autonomous driving in long-distance haulage. Iveco presents its world premiere IVECO Z TRUCK, the longhaul concept truck that breaks away from every constraint to be a zero-impact vehicle for a totally sustainable transport
system. IVECO Z TRUCK delivers: Zero CO2 emissions through optimized Liquefied Natural Gas technology
and the use of Bio-methane. The concept is based on a heavy truck running on Bio-LNG with conformable tanks,
enhanced aerodynamics and a waste heat recovery system, to deliver long-haul transport with autonomy of 2,200 km
and virtually zero CO2 emissions. Zero accidents through the advanced use of automated driving technologies. It
defines how new technologies and autonomous driving will change the role of the driver, who will become an on-board
logistics operator (...) Next generation LNG Truck uses up to 33% less fuel and dramatically cuts CO2 emissions
IVECO Z TRUCK features a new generation LNG engine running on Bio-methane, which is derived from refined
biogas.”

March 20, 2017. New biofuel from wastewater slashes vehicle CO2 emissions by 80% by Lacy
Cooke, Inhabitat. “An innovative new project called LIFE+ Methamorphosis is pioneering a new
sustainable biofuel for cars. Car company SEAT and water management company Aqualia have
transformed wastewater into the alternative fuel (...) The project aims to show feasibility at
industrial scales through two waste treatment systems. The UMBRELLA prototype will be set up in
a municipal waste treatment plant serving Barcelona. The METHARGO prototype will create
biomethane at a plant handling animal manure. The biogas made with the second prototype can be
utilized directly in cars or could be added to the natural gas distribution network (...) The European
Commission is funding the project. Other companies participating include Fomento de
Construcciones y Contratas, Gas Natural, the Catalan Institute for Energy, and the Barcelona
Metropolitan Area.”

March 17, 2017. Samada s'engage pour le biogaz avec GNVERT par Michael Torregrossa, GazMobilité. “Partenaires depuis 2007, GNVERT et la filiale logistique du groupe Monoprix accélèrent
leur collaboration, annonçant la conclusion d’un accord qui permettra d’accélérer le développement
du bioGNV en Île-de-France et dans le reste de la France. Alors que la station GNVERT de Paris
Bercy alimente à ce jour quelques 26 porteurs au gaz naturel opérés par Samada et destinés à
l’approvisionnement d’une centaine de magasins Monoprix, la société poursuit son engagement en
faveur du gaz carburant et de sa version renouvelable, le biométhane, à travers un nouvel accord
(...) La décision de SAMADA d’intensifier son développement dans le GNV et le BioGNV
confirme la prise en compte toujours croissante des enjeux de la transition énergétique dans le
Transport Routier de Marchandises (TRM).”
March 15, 2017. Scania was the UK’s first bus and coach manufacturer to select biogas as the
alternative fuel of choice. “In 2013 we identified three key focus areas to reduce carbon dioxide
emissions in passenger vehicles – saving energy, using smarter transport systems and replacing
fossil fuels. So, we focused on biogas – a technology which produces up to 84% less greenhouse
gases than diesel and can reduce fuel costs by up to 30%.”
March 14, 2017. La France se dote du premier réseau de stations gaz carburant pour poidslourds en Europe. “A l’occasion de la Semaine Internationale du Transport et de la Logistique,
l’Association Française du Gaz Naturel Véhicule (AFGNV) fait un bilan sur le développement du
véhicule gaz et sur le déploiement du réseau de stations d’avitaillement. Le réseau de stations se
densifie et offrira 125 points d’avitaillement d’ici fin 2017, devenant le premier réseau européen
pour les véhicules lourds gaz.”
March 6, 2017. IRENA: Biogas Cost Reductions to Boost Sustainable Transport. “While most
people will identify electric vehicles as a sustainable form of transport, particularly when paired
with renewable electricity generation, biogas also holds great potential to substantially reduce
greenhouse gas emissions from the transport sector. “In the global pursuit for sustainable
transport, biogas represents a great opportunity for countries to address climate change while
harnessing local economic benefits in the rural sector and tackling environmental challenges such as
waste management,” says Dolf Gielen, Director of IRENA’s Innovation and Technology Centre,
about the release of IRENA’s latest addition to its sustainable transport series, Biogas for Road
Vehicles. IRENA’s newest technology brief highlights the process and technology status of biogas
and provides insight to policy makers that want to include it in their plans for sustainable transport
(...) Typically the price of producing biogas ranges between USD 0.22 and USD 0.39 per cubic
meter of methane for manure-based biogas production, and USD 0.11 to USD 0.50 per cubic meter
of methane for industrial waste-based biogas production. IRENA anticipates that cost reductions
in the range of 30 to 40 per cent appear to be realistic. The technology for biogas production and
further purification and upgrading, is reliable and mature, and converting biomass to energy by
anaerobic digestion can be done with a variety of feedstocks — enabling more price competitive
options for producers. Upgrading a biogas increases its flexibility, meaning it can be used either
as vehicle fuel or to produce heat or electricity. The potential multiple uses of upgraded biogas,
offers biogas production plants diversity in their product portfolio and helps ensure a sustainable
business.”
context:
March 6, 2017. Biogas for road vehicles: Technology brief. “Switching to biogas as vehicle fuel can reduce
greenhouse gas emissions in the transport sector between 60% and 80% compared to fossil-based fuels like
gasoline and diesel. This brief highlights the technologies available – both established and newly emerging – for
biogas production and biogas-driven vehicle fleets. It evaluates costs, performance and sustainability and outlines the
best practices from around the globe to accelerate uptake of this key renewable transport fuel. When sufficiently
purified, it can be used in place of fossil-based gas to drive natural gas vehicles (NGVs) or dual-fuel vehicles.
Germany, Sweden, Switzerland, the UK and the US were the largest producers of biogas as vehicle fuel in 2016.
Worldwide, around 500 plants worldwide produce about 50 petajoules per year of such upgraded biogas, often called

biomethane. Countries have promoted biogas-driven cars, trucks and buses through a combination of tax exemptions,
investment subsidies, and incentives for biogas injection into the natural-gas grid. China, France, the UK and
Scandinavian countries, in particular, have strongly supported the transition to biogas in the transport sector. Transport
accounts for about 30% of global energy use, making renewable transport crucial for a sustainable energy
future. Cost reduction remains the critical challenge. Yet increasing synergies with other power and transport
technologies could further reduce biogas production costs. Biogas for road vehicles is one of several briefs from
IRENA to focus on renewable-based transport.”
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March 1, 2017. BP to expand their biomethane supply capability. “Renewable natural gas fuel,
or biomethane, is produced entirely from organic waste. As a fuel for natural gas vehicle fleets,
including heavy-duty trucks, it is estimated to result in 70 percent lower greenhouse gas emissions
than from equivalent gasoline or diesel fueled vehicles. Under terms of the agreement, BP will pay
$155 million for Clean Energy’s existing biomethane production facilities, its share of two new
facilities and its existing third party supply contracts for renewable natural gas (...) “BP is
committed to supporting developments towards a lower carbon future and, working with
Clean Energy, we believe we will be well-positioned to participate in the growth of this lower
carbon fuel in the U.S.” Clean Energy, in turn, will be able to expand its Redeem customer base at
its North American network of natural gas fueling stations, allowing customers to take advantage of
the ease and affordability of switching to a fuel that is both renewable and can significantly reduce
greenhouse gas emissions compared with diesel. “We started our Redeem fueling business from
scratch less than four years ago and have grown it into a significant enterprise,” said Andrew
Littlefair, Clean Energy’s president and CEO (...) Clean Energy will buy renewable natural gas fuel
from BP and collect royalties on gas purchased from BP and sold as Redeem at it stations. This
royalty payment is in addition to any payment under BP’s contractual obligation.”
January 21, 2017. Ford and BRC Sweden step on the (bio)gas. “In Sweden, Ford together with
BRC Sweden has begun a major investment into gas-powered cars. Several new models are
scheduled for launch onto the Swedish market during 2017. First up is the Ford Mondeo with
Malmö Taxi taking delivery 39 cars will roll for Malmö Taxi (...) Currently two models, the Ford
Focus and Ford C-MAX, are available as gas-fuelled options in Sweden. According to Ford, it is its
award-winning EcoBoost engine that lies behind the cooperation with BRC (...) There are several
fiscal advantages of a car powered by biogas. As CO2 emissions are 72 percent lower compared to
petrol, the vehicle qualifies as a “green” class vehicle.”

