


Characteristics of four illustrative model pathways

Breakdown of contributions to global net COz emissions in four illustrative model pathways
Fossil fuel and industry @ AFOLU
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especially in the global South. A
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P2: Ascenariowith a broad focus on
sustainability including energy
intensity, human development,
economic convergence and
international cooperation, as well as
shifts towards sustainable and healthy
consumption patterns, low-carbon
technology innovation, and
well-managed land systems with
limited societal acceptability for BECCS.
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which societal as well as technological
development follows historical
patterns. Emissions reductions are
mainly achieved by changing the way in
which energy and products are
preduced, and to a lesser degree by

reductions in demand.
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P4: Aresource- and energy-intensive
scenario in which economic growth and
globalization lead to widespread '
adoption of greenhouse-gas-intensive
lifestyles, including high demand for
transportation fuels and livestock
products. Emissions reductions are
mainly achieved through technological
means, making strong use of COR
through the deployment of BECCS.
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C4 Reducing GHG emissions across the full energy sector requires major transitions,
including a substantial reduction in overall fossil fuel use, the deployment of low-emission energy
sources, switching to alternative energy carriers, and energy efficiency and conservation. The
contit ¢ 5
emiss

Net-zero CO; emissions from the industrial sector are challenging but possible. Reducing
industry emissions will entail coordinated action throughout value chains to promote all
mitigation options, including demand management, energy and materials efficiency, circular
ction
v the
-and

C.6 Urban areas can create opportunities to increase resource efficiency and significantly
reduce GHG emissions through the systemic transition of infrastructure and urban form through
low-emission development pathways towards net-zero emissions. Ambitious mitigation efforts for
established, rapidly growing and emerging cities will encompass 1) reducing or changing energy
and material consumption, 2) electrification, and 3) enhancing carbon uptake and storage in the

urban environment. Cities can achieve net-zero emissions, but only if emissions are reduced most
regions. Lhere are many sustainable options for demand management materials etticiency, and circular

material flows that can contribute to reduced emissions, but how these can be applied will vary across

regions@ C.7.  In modelled global scenarios, emstmg bulldlngs if retrofitted, and bulldlngs yet to be
and Woll built, are projected to approach net zero GHG emissions in 2050 if policy packages, which
technold§ combine ambitious sufficiency, efficiency, and renewable energy measures, are effectively

scenart implemented and barriers to decarbonisation are removed. Low ambitious policies increase the
underestimated compared to bottom-up industry-specitic models. (high confidence) {3.4, 5.3, Figure




lllustrative Mitigation Pathways (IMPs) =>

There are many ways to achieve net zero ... with benefits and risks to each.
Negative Emissions technologies
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The total emission mitigation potential by 2030 is sufficient to reduce global greenhouse

gas (GHG) emissions to half of the current level or less

Energy

AFOLU

Buildings

Mitigation options

[ Wind energy

Solar energy

Bioelectricity

Hydropower

Geothermal energy

Nuclear energy

Carbon capture and storage (CCS)
Bioelectricity with CCS

Reduce CH, emission from coal mining

L Reduce CH, emission from oil and gas

| Carbon sequestration in agriculture

Reduce CH, and N0 emission in agriculture
Reduced conversion of forests and other ecosystems
Ecosystem restoration, afforestation, reforestation
Improved sustainable forest management

Potential contribution to net emission reduction (2030) GtCO:-eq yr’

0

2

4

Net lifetime cost of options:

I Costs are lower than the reference
I 0-20 (USD tCOreq™)

B 20-50 (USD tCO,-eq™)

I 50-100 (USD tCO-eq™)

I 100200 (USD tCOz-eq™)

I Cost not allocated due to high
variability or lack of data

Reduce food loss and food waste

|| Shift to balanced, sustainable healthy diets

Avoid demand for energy services
Efficient Iighting, appliances and equipment

New buildings with high energy performance
Onsite renewable production and use
Improvement of existing building stock

. Enhanced use of wood products



The total emission mitigation potential by 2030 is sufficient to reduce global greenhouse

gas (GHG) emissions to half of the current level or less

Fuel-efficient light-duty vehicles
Electric Iigh'(-dut‘yr vehicles

Shift to public transportation
Shift to bikes and e-bikes

Trans;[rt

Fuel-efficient heavy-duty vehicles
Electric heavy-duty vehicles, incl. buses
Shipping — efficiency and optimisation
Aviation — energy efficiency

Biofuels

Energy efficiency
Material efficiency
Enhanced req.rcling

Industr

Other

Fuel switching (electr, nat. gas, bio-energy, H,)
Feedstock decarbonisation, process change
Carbon capture with utilisation (CCU) and CCS
Cementitious material substitution

Reduction of non-CO, emissions

Reduce emission of fluorinated gas
Reduce CH, emissions from solid waste

Reduce CH, emissions from wastewater

o

*v[""’v"rw‘m

GtCO,-eq yr™'

Net lifetime cost of options:

I Costs are lower than the reference
I 0-20 (USD tCOx-eq™)

B 20-50 (USD tCOz-eq™)

I 50100 (USD tCOs-eq')

B 100-200 (USD tCOs-eq™)

B Cost not allocated due to high
variability or lack of data

——— Uncertainty range applies to
the total potential contribution
to emission reduction. The
individual cost ranges are also
associated with uncertainty

6
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Figure 5.15 Demand technologies show high learning rates. Learning from small-scale granular
technologies outperforms learning in larger supply side technologies. Line is linear fit of log unit size to
learning rate for all 41 technologies plotted.



[Matt Bridgestock, Director and Architect at John Gilbert Architects]

IDCG we

Demand is especially important in
developed countries

In developed countries, most
technological, social, business
(model) innovations are needed for
rethinking and restructuring existing
urban space, repurposing,
retrofitting and reusing existing
infrastructure, vehicle stocks and
equipment rather having to
build/produce new



Demand and services

— potential to bring down global emissions by
40-70% by 2050

- walking and cycling, electrified transport,
reducing air travel, and adapting houses
make large contributions

- lifestyle changes require systemic changes
across all of society

- some people require additional housing,
energy and resources for human wellbeing

=
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Individuals are important, but people alone cannot bring in change: need
infrastructure, technology access, incentives, equity

Demand side mitigation is about more than behavioural change. Reconfiguring the way services are provided while simultaneously changing social
norms and preferences will help reduce emissions and access. Transformation happens through societal, technological and institutional changes.

Tilting the balance towards less resource intensive service provisioning
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W = Sl: Reduce primary demand
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and greenhouse gas
emissions by
income group

the different income
groups
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- Primary Final Useful Services
Demand and services Energy Energy Energy Delivered
. . 2020 pri | i i i
more efficient end-use energy Erergy 511 EL® | |
conversion can improve services while 200 | j |
reducing the need for upstream : | |
i : :
energy by 45% by 2050 compared to — ' demand gowd | |
= 400 | gyetotransport | !
2020 e ' elecrifcation | |
= | electrification | |
a I I ¥
Demand-side mitigation encompasses '% ; | | 12050 LED
changes in infrastructure, end-use g 0 | Hideny | | sences 2158
. ) - | Improvements | : .
technology adoption, service e . &decisions: | | l
provision, and socio-cultural and 5 0 | | |
i = i Power plants, i Vehicles, i Building shells, i Increased services
behaVIOuraI Change' T | fuel production, | appliances, | transport choice, | (to meet SDGs) m’
. . . | Investments | Adoption | Behavioural i dwellings, public
Lowest quartile of population require 1o | decisions " decisions ' change | services, pass-km,
iti i iti | | | | Policies,
additional housing, nutrition, energy : : | Improve 1 oo s
and resources for human wellbeing i | ¢ Shift . shift , |
I i, Avoid | I




b. Manufactured products, mobility, shelter

: a. Nutrition :
F :
| I -
\ ! 15
| 15 !
§
| : Human settlements L
' I
| N |
| = 10 A - 10
: - % : =, .
p ¢ NN 3 S
1 {:l'il \ 1 B
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95 :13 ! >
: \ | .
. \ :
I
I End-use . -
! sectors Food : Egitlésri Industry Land transport Buildings
) Services for L ' .
. wellbeing  Nutrition i Sev';";ﬁﬁzifﬁgr Manufactured products Mobility Shelter
- Direct reduction of food Emissions that cannot be
related emissions, excluding B Infrastructure use - -
. avoided or reduced through
reforestation of freed up land . End-use technology demand-side options are
Total emissions 2050 adoption assumed to be addressed

B Socio-cultural factors by supply-side options



End-use
sectors

Services for
well-being

Food Industry Aviation Shipping  Land transport | Buildings Electricity
Nutrition Manufactured products Mobility Shelter
M Socio-cultural factors M Socio-cultural factors W Additional electrification (+60%)
Dietary shift (shifting to balanced, Shiftin demand towards ~ Avoid long-haul ~ Currentlynot ~ Teleworkingor ~ Social practices Additional emissions from increased
sustainable healthy diets), sustainable consumption,  flights; shiftto ~ applicable telecommuting;  resulting in energy electricity generation to enable the
avoidance of food waste such as intensive use trains wherever active mobility ~ saving; lifestyle and end-use sectors’ substitution of electricity
and over-consumption of longer-lived possible through walking  behavioural changes for fossil fuels, e.g. via heat pumps and
repairable products and cycling electric cars {Table SM5.3; 6.6}
M Infrastructure use M Infrastructure use
Choice architecture’ and Networks established Currently not Currently not  Public transport; ~ Compact ciies; Industry -
mf-:nlrma.tmn to .gu!da le:tar}i for recycling, repurposing,  applicable applicable shared mn.bllllr.y; rationalisation nf living B Land transport T
choices; financial incentives; remanufacturing and compact cities;  floor space; architectural - —
waste management; reuse of metals, plastics spatial planning  design; ubanplanning M Buildings _73%
recycling infrastructure and glass; labelling (e.g., green roof, cool M Load management? _|
low-emissions materials roof, urban green
and products spaces efc.) o .
. Reduced emissions through demand-side
M End-use technology adoption M End-use technology adoption mitigation options (in end-use sectors:
. o . buildings, industry and land transport)
Currently estimates are not Green procurement to Adoption of Adoptionof  Electric vehicles;  Energy-efficient which has potential to reduce
available (for lab-based meat and access material-efficient ~ energy-efficient  enerqy-efficient  shift to more building envelopes electricity demand®
similar options — no quantitative products and services; technologies; technology/ ~ efficient vehicles  and appliances;
literature available, overall potential ~ access to energy-efficient  technologies systems shift to renewables
considered in socio-cultural factors) ~ and CO, neutral materials  with improved

aerodynamics
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eDemand side option

improve wellbein
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Conclusion

Q

Minimising energy and material demand while keeping service levels equal or
higher is key to more flexible mitigation pathways

40 — 70% of emissions in sectors could be avoided through demand side
opportunities..

...but this requires systemic changes to enable the more sustainable choices

Demand-side opportunities are often low-cost or even have negative carbon
costs

Demand-side technologies have higher learning rates and reduce negative lock-
NS

Demand-side mitigation options have more synergies with SDGs than supply-
side ones and improve well-being
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