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IEA energy technology activities

• Where do we need to go?

• Where are we today?

• How do we get there?
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Upcoming IEA industry-related work
• Tracking Clean Energy Progress 2017 – May launch
• Energy Technology Perspectives 2017 – early June launch
• Cement Low-Carbon Technology Roadmaps
- Global
- Brazil

- India update

• Petrochemicals Insights Paper
• Energy Efficiency Market Report 2017 – September
• Digitalization and Energy – October
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ETP 2017
preliminary findings
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Industrial CO2 emissions – ETP 2017
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Dramatic reductions in CO2 emissions are needed in all industrial sectors to meet the 2DS or B2DS
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ETP 2017 – industry key findings
• Reaching a significant cut in industrial direct CO2 emission would require a global effort.
• Standards and incentives for energy efficient equipment implementation and process integration
measures should be put in place regardless of the scale of decarbonisation required.
• RDD&D is needed in a variety of potential solutions to ensure that a viable portfolio of lowcarbon industrial process technologies will be ready in the post-2030 timeframe.
• Material efficiency strategies offer an important opportunity for emission reductions.
• Integrated assessments mapping local energy resources and urban demands are needed to
identify cost-effective energy supply strategies, suiting both local and national needs. Strategic
heating and cooling planning can help to identify cost-effective opportunities for industrial
excess heat recovery.
• Programmes that collect technology-specific energy performance statistics should be
encouraged, to enable more detailed evaluation of industrial energy and CO2 footprints.
• In a B2DS scenario, policy action to support the low-carbon transition would need to occur earlier
and support a more rapid scale-up and deployment of innovative low-carbon technologies.
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Industrial CO2 emissions – ETP 2017

Both energy-related and process CO2 emissions from industry must be addressed
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CO2 abatement options – RTS to B2DS

Process integration can enable any of
the categories of CO2 savings

A number of strategies contribute to industrial emissions reductions – there is no silver bullet
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Industrial total final consumption and aggregated energy intensity

Energy consumption growth must slow dramatically, and the pace of improvements in energy intensity
must accelerate drastically in the low-carbon scenarios
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IEA/ETP industry modelling
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ETP modelling framework
Primary energy

Conversion sectors

Final energy

End-use sectors

Renewables
Electricity
Gasoline
Electricity T&D

Material demands
…

Industry
Hybrid model
Space heating
Water heating
Lighting
…

Diesel

Fossil
Natural gas
Heat

Service demands

Buildings
Long-term simulation

Fuel conversion

Passenger mobility
Freight transport
…

etc.

Nuclear
Transport
ETP-TIMES (bottom-up optimisation)

Fuel/heat delivery

Mobility Model
(MoMo)

ETP model finds cost-effective investment and operation of energy technologies to meet energy
demands from now to 2060
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ETP demand side models

ETP INDUSTRY MODEL:
 Hybrid model: linear optimization in TIMES and bottom-up
simulation in Excel




Focus on long-term technology options
39 regions
Time horizon up to 2060 (5yr time steps)
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ETP industry model
-

Energy-intensive
industrial sub-sectors:
technology-rich
models
INDUSTRY

Cement
Iron & Steel + BF & CO
Chemicals & Petrochemicals
Aluminium
Pulp & Paper

Global industrial energy demand
Non-energy
intensive
33%

Hybrid model

Energyintensive
67%

Global coverage:
39 regions

Less energy-intensive
industrial sub-sectors:
activity-based model

OTHER INDUSTRIES
- Transport equipment
- Machinery
- Mining & quarrying
- Food & tobacco
- Textile & leather
- Wood & wood products
- Construction
- Non-specified industry
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Modelling industrial process integration
– key challenges and opportunities
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Industrial process integration in ETP scenarios
• Process integration difficult to capture in high level energy system models
-

Regional disaggregation level, geospatial resolution
Site-level data vs. national average data
Data confidentiality
Differentiation of temperature levels for each process

• Examples of PI included in ETP modelling
-

Estimated technical potential for industrial excess heat recovery
Energy impacts of integrated pulp and paper production
Coke oven gas recovery and utilization
Synergies between dilute and concentrated CO2 streams for capture

• These are included where enough detailed information is available to make assumptions
regarding the maximum potential deployment and the implications for energy and CO2
• Examples of what isn’t included

- Specific plant design-related potentials
- Impacts of siting decisions (i.e. industrial parks, siting near complementary energy users, etc.)
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Industrial excess heat analysis – ETP 2016

Technical thermal recovery potential from selected applications in the cement sector
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Industrial excess heat analysis – ETP 2016

Technical thermal recovery potential from selected applications in the iron and steel sector
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Research needs and opportunities for improvement
• Detailed publicly available data particularly related to:
- geospatial information

- temperature level differentiation
- site-specific characteristics

• Techno-economic studies estimating potential from particular regions, sectors,
and applications
• Filling these data gaps would enable improvements in modelling capabilities
for process integration in the IEA as well as other organisations
• Improving representations of PI in energy systems models would allow for more
nuanced discussions of short and long term energy efficiency, CO2 emissions
reductions, and energy security analysis
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Key questions for discussion
• Which industrial sectors have the most potential for energy benefits from implementing
process integration techniques? How can these be quantified? Which major process integration
options are missing from IEA modelling?
• What are the major barriers to further implementation of process integration techniques in
industry?
• Which policy options are available to capture the full potential of process integration in
industry?
• How could publicly available data be improved and techno-economic studies be carried out for
better public understanding of the applications and potentials of process integration in industry?
• How can plant configurations be categorised to provide sufficient detail for improvement
potential factors in modelling process integration?
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Digitalization and energy
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IEA Efforts on Digitalization and Energy
• Past efforts include:

- Impact of Smart Grid Technologies on Peak Load to 2050 (2011)
- More Data, Less Energy (2014)
- Technology Roadmap: How2Guide for Smart Grids in Distribution Networks (2015)
- TCP work: 4E, ISGAN, IETS

• While interest on digitalization is wide and strategic, current understanding of
the scale and scope of potential impacts is limited, particularly quantitative and
analytically-rigorous assessments
• 2017 Digitalization and Energy Report:

- Consolidates all IEA efforts in a comprehensive and coherent IEA publication
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2017 IEA Digitalization and Energy Report
Responding to interest by IEA Members, assess the implications of digitalization on the energy sector, bringing
together new quantitative assessments, qualitative insights, and analysis of policy implications.

• The current state of interlinkage between energy and digital
-

Investment flows: digital investment in the energy sector and investment by digital companies in energy
Assessment of digital readiness across the energy sector

• Impact of digital economy on energy demand
-

Past trends and outlook for electricity demand by digitalization

Assessment of digitally-enabled impact of energy demand in industry, transport, and buildings

• Impact on energy supply – primary focus on the power sector
-

Asset performance improvement and related avoided investment in physical infrastructure

-

Digital optimization in upstream oil and gas operation

-

Smart energy systems, flexibility, and demand response

• New business models and markets
-

Facilitating emerging business models to capture value and opportunities

• Challenges and opportunities for policy-makers
-

Data ownership, privacy, digital resilience, economic disruption
No-regrets policy recommendations
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2017 Key Milestones

IEA Ministerial
Publication

Consultations
[Feb - ]

CrossCutting
Workshop

[7-8 November]

[Mid-October]

[5 April]

IEA Working
Group
[Jan - ]
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Issues for Discussion: What can IEA do to help?
• Which digital technologies and digitally-enabled services will have significant impacts in
the near term? Which are more distant prospects or may be hype?
• How is your sector looking to capitalize on the opportunities of digitalization? What are
you doing differently already, and what are your plans going forward?
• How is digitalization changing the nature of energy related investments in traditional
energy infrastructure, digital hardware, and analytics architecture? Who is investing in what?
• How can governments manage the opportunities and challenges of digitalization,
including broader issues of employment, data ownership, privacy, and energy access?
• What role might digitalization play in facilitating a more cost-effective clean energy
transition?
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Thank you!
kira.west@iea.org
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BACKUP SLIDES
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IEA Energy Balance
End-use
Transport

Transformation

Buildings

Power plants

Industry:

Heat plants

Primary
Energy
Supply

CHP plants
Blast Furnaces &
Coke ovens

Transmission &
Distribution

Oil Refineries
Gas-to-Liquid plants
Non-specified transformation

Detailed
Industry
modelling

- Iron & steel
- Chemical & petrochemical
- Paper, pulp & printing
- Non-metallic minerals
- Non-ferrous metals
- Chemicals / Petrochemicals feedstock
- Transport equipment
- Machinery
- Mining & quarrying
- Food & tobacco
- Textile & leather
- Wood & wood products
- Construction
- Non-specified industry
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