








Figure 35: Contribution of technology options identi ed by IRENA to increase the share of renewable energy

from 30% to 36%

as options, but their deployment is not expected until
after 2030.

Biomethane for transport

Ethanol and biodiesel dominate today’s renewable
energy use in transport. The deployment of other
alternatives such as biomethane and hydrogen has
been slow until now. One main barrier to this is cost.
A new Honda model will hit the European market in
September 2016, but the car will be more expensive in
Germany than in Japan (Spiegel, 2016b). Biomethane
is used mainly for power and heat generation, but it
also has potential uses for transportation, especially as
an alternative to fuels used in trucks and buses. Today,
0.4% of total global biomethane production is used in
the transport sector. The share is higher in the EU, at 1%,
thanks to deployment in Germany and Sweden. Iceland
also uses biomethane in its transport.

Usually, upgraded biomethane is stored and trucked to
pumping stations. Otherwise, distribution via pipeline

is common for short distances between the upgrading
plant and place of consumption, such as in the US.
Biomethane can be also compressed and transported by
road. Another solution would be to transport biomethane
as liguefied gas, however, about one-third of the total
energy content of the raw material is lost in the process.
In Sweden, biomethane is transported and distributed
as compressed natural gas (CNG) for distances less than
200 km, while LNG is preferred for longer distances.

The realistic potential of biomethane for the global
transport sector is around 2%-5% of the total energy
demand, after accounting for its uses in other sectors of
the economy, cooking, heating and power generation.
According to the Reference Case, biomethane use in the
transport sector could rise minimally from 0.01 billion m?
today to 0.3 billion m?3 by 2030. The REmap case shows
a total biomethane demand worldwide of 0.9 billion
m? in 2030 for the transport sector, around 1% of total
demand, hence there is potential for further utilisation.
Upgrading transporting and making biomethane
available at filling stations would require investment.
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One study shows that the investment cost associated
with biogas use in transport is USD 9-14 per GJ. But
this could be as low as USD 7 per GJ if the marketplace
develops (IEA, 2013). The lower value would put
biomethane on a competitive footing and have similar
costs to natural gas in transport.

5.2 Advancing electrification and
biofuels further - the Doubling
Options

IRENA has conducted analysis that looks into how the
transport sector could see significantly higher renewable
energy uptake and decarbonisation beyond the REmap
Options. This analysis is known as the Doubling, and the
technologies and methods identified as the Doubling
Options, which see higher deployment of electrification,
emerging technologies in aviation, shipping and heavy
freight transport (some of which was addressed in the
previous sections), and structural change known as
modal shifts (see Figure 36). The Doubling Options are
aligned with the aim of doubling the share of renewable
energy in the global energy mix by 2030.

The analysis sees further electrification of the transport
sector, specifically electric public buses and light-duty
freight vehicles is a major area in which gains are
possible with the Doubling Options. Their total global
stock could increase by 15 million vehicles by 2030, so
the number of electric vehicles could reach around 175
million, compared to 160 million in REmap.

Moreover, additional modal shift would have to take
place. This largely assumes that individual passenger
vehicles are replaced by electric tram and train networks.
The majority of these systems are new, but in some
countries better utilisation of existing networks is also
assumed.

Finally, additional liquid biofuel deployment would take
place only in the emerging sectors of aviation and
shipping, where the renewables share would increase
from meeting 1% of the energy demand for these modes
to 5% of their total demand. Finally, biomethane use
is also assumed, with around 23 billion m? (800 PJ) of
additional production.

Using these technology options would increase the
renewable energy share in the transport sector to 13%.

If renewables-sourced electric mobility is included, this
increases to 15%, showing the importance of boosting
renewables in the production of electricity.

However, these technologies come at an additional cost
to the energy system. Whereas the REmap Options
will cost USD 63 billion more annually by 2030, the
Doubling Options would result in additional costs of
USD 95 billion. But greater deployment of renewables
also brings more benefits, and the Doubling Options
would result in between USD 66-340 billion annually in
additional savings from reduced air pollution. Further
cuts in CO, emissions would be another benefit, bringing
total emission reductions from the transport sector,
when combining the REmap and Doubling Options, to
as high as 1.9 Gt annually by 2030.

5.3 Action areas for emerging
sectors and technologies

Supportive policy and tailored technology
solutions for emerging sectors

Given their high costs, specific requirements for fuel
quality, and the competitive environment in aviation,
shipping and military sub-sectors, biofuels are not
picking up. Accelerating the uptake requires the
development of supportive policies that can create
a level playing field by internalising the benefits of
renewables.

A number of such supportive policy efforts are
emerging. Stemming the adverse environmental impact
of freight transport is one of them. The ICCT identified 21
such programmes in G20 countries focused on shipping,
aviation and road sub-sectors (ICCT, 2015b). In view of
the growing energy needs in these transport modes and
limited alternatives to fossil fuels, these programmes
are important because they develop standards and
long-term targets. The International Convention for
the Prevention of Pollution from Ships (MAPROL) has
introduced limits on SO, and NO, emissions from ship
exhaust in designated emission control areas (Saddler
and van Dyk, 2015). The industry itself has set targets to
reduce carbon dioxide emissions by 20% by 2020 and
50% by 2050. Ship operators therefore need to consider
cleaner fuel and power options, including the use of
renewables, to meet these targets.
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5.4 Suggestions to increase
the use of renewables
INn emerging sectors and
accelerate deployment of new
technologies

The higher cost of biofuels for aviation, shipping and
military applications is the main barrier to deployment.
Bridging the cost gap and ensuring a level playing
field will require joint efforts by technology developers
and policy makers. With a policy push from targets
(volumetric and shares) and incentives for more
expensive biofuels, production and consumption can
be accelerated to break the vicious circle of high costs
and low deployment rates. Creating synergies with the
other biofuel sectors, by making use of built experience
and technology learning, will also be important. While
it is less the case for shipping, developing fuels that
comply with globally harmonised acceptance criteria
and specifications for aviation and military applications
will be necessary. To this end, industry and policymakers
need to work closely together.

Much experience in biomethane use for power and
heat generation exists, and technical issues related to
its use for transportation remain to be resolved. That
requires further collaboration of academia and the
private sector. From a policy perspective, procedures
for developing and constructing biomethane plants and
for implementing biomethane stations are far too slow
to meet the demand. The lack of awareness among
populations likely to buy a biomethane car constitutes
a real hindrance for biomethane fuel development.
Without diversifying policy efforts to cover all types
of biofuels, however, biomethane deployment may still
remain slow.

Finally, much more needs to be done in terms of
innovation and research, development and deployment
for the aviation and shipping sector options. Knowledge
must be shared about (the economic viability of) state-
of-the-art renewable technology options; research
efforts coordinated; and policies, standards, and
advocacy efforts aligned.

( )

Policy suggestions for each action area to increase renewables in emerging sectors and accelerate deployment

of emerging technologies are:

1. Tap the potential of niche markets in the more difficult sectors of shipping and aviation, such as
electric ferries, hybrid drives for short sea shipping, and drop-in biofuels in aviation.

2. Recognise emerging and potential breakthrough technologies for which mass production would
reduce costs and boost market prospects, and provide related manufacturing support and R&D
funding.

\_ )

Relevant IRENA work in this field:

Renewable energy options for shipping - Technology brief

Biomethane for transportation - Technology brief (forthcoming)

Aviation biofuels - Technology brief (forthcoming)

REmap - Roadmap for a Renewable Energy Future
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daB
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EJ
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GHG
GJ
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HEV
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IEEA
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battery-electric vehicles
combined heat and power
carbon dioxide

Twenty-first session of the Conference
of the Parties to the UNFCCC
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Germany Energy Agency
exajoule

European Union

electric vehicle

Global Fuel Economy Initiative
greenhouse gas

gigajoule

gigatonne

hybrid-electric vehicles
International Civil Aviation Organization
internal combustion engine
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Environments, Energy and Applications
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Contributions
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kt
kWh
kW
LCE
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kilowatt-hour

kilowatt
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original equipment manufacturer

plug-in hybrid electric vehicles
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in diameter sulphur dioxide
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total final energy consumption

terawatt-hours
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Climate Change

vehicle to grid

volatile organic compounds
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