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Methodology/Approach

= ATEST roadmap for tools and methodologies development have
been verified by filling the roadmap questionnaires followed by a
video conference between partners. The ATEsT roadmap
especially focuses on the needs for tools, models and
methodologies development as well as concrete actions needed.

= The roadmap process:
1. Collection of insights from project partners (internal
workshops) + priorisation of actions in a video conference

2. Construction of roadmaps by VTT based on the collected
material

3. Discussion in the ATEsT final workshop - editing of the
roadmaps based on comments
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Socioeconomic Roadmap

05/04/2012

Securing investments in energy sector

Equity

and social acceptance of new energy systems

Increased consumer awareness

Information strategies and tools on energy consumption and carbon footprint of
consumer goods

Means to modify behaviours (new ways
of living, working and commuting)

Radical increase in public transportation, smart and passive houses,
remote working

Lock-in in existing systems and
infrastructures: obstacle to clean energy

investments

Development of CHP, energy efficiency, renewables, hydrogen, new infrastructures
(Economic and Societal levels)

Institutional drag: timelag in regulations, convincing end-users, etc.

Models for better characterization of consumer and investor behaviour (agent based, etc. methodologies)

Integrated assesment of models and other tools to include externalities

More comprehensive LCA methods: common and transparent tools, interfaces and databases

Methods to evaluate effects of R&D spending and effectiveness of partnership and international cooperation

Database capturing consumer and investor behaviour, social aspects, environmental impacts

Systematic monitoring of the effectiveness of RD&D S

Tools and methodologies for analysing the effect of RD&D investments on

> technology deployment and costs

Multidisciplinary research program on consumer behavior:
1) models on consumer decision and behaviour including the role
of suppliers 2) Data collection on acceptance and behaviour

N
~ Effective integration of advanced socio-economic and
/I\ techno-economic models with mutual feedbacks

Set-up of common databases at the EU ~:J

- Development and implementation of communication and information tools utilizing
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level N LCA, etc.
Modeling of investor behaviour > Tools and methodologies for analysing and facilitating stakeholder
. involvement
0-3 years 3-6 years 7-10 years
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Drivers: Socioeconomic Roadmap

Ageing of electricity infrastructure

Resource availability and marginal costs

Integration of energy markets at the EU level

Privatization and deregulation vs. increasing role of country and national
protection of industries and grids

Securing
investments in

Price of carbon certificates (and mechanism)

energy sector

Grid integration of renewable energy sources, Infrastructure bottlenecks

Debt crisis in the euro area

Availability of new technologies (costs, availability, efficiency...)

Uncertainty about the results of R&D investments in energy technologies

Increased environmental awareness, ecosystem services

Social acceptance
of different energy
technologies

Phasing out of nuclear power

Affordability of energy prices

Introduction of new technologies, such as CCS, hydrogen economy,
electric vehicles, etc.
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Technoeconomic Roadmap

Climate change mitigation and adaptation
1 1

Megetrends, | Energy Security |
drivers, : :

Challenges, | ___Smart and decentralized energy , |

policies | Lflck-in in existing systems and infrastructures |

________________________________________ o o o o — — — — — — ——— — — —

| Incremental development of industrial processes | | New industrial processes and products |

Technologies, | Larger share of intermittent RES (wind, PV || Smart grids, storage infrastructures and technologies, DSM, DSR |
Systems . . . ——

Cg’nsume,r | Increased use of biomass and waste __] | Multifuel, flexible generation, CHP & trigen. || CCS, gasification, fuel cells |

behaviour | Heat pumps, solar thermal | [ Pumpedhydro, CSP___|[ Ill+ =>IV gen. nuclear | [ Tidal, wave energy |

| Large investments in transmission networks [ | Super grids and other new technologies |

| Hybrid vehicles, biofules (1st gen.) || Plugin hybrids, biofuels (2nd. gen) || Electric vehicles, biofuels in aviation |

| Low energy buildings and AAA+ appliances | | _Passive buildings |[ Smart and plus energy buildings |[  Smart cities |

Implementation of new technologies and technology shifts (modelling of learning, lock-in, nonlinear step-changes)

Model, tool and Modelling of renewables: uncertainties in demand and supply, potentials, smart systems & storage

methodology Treatment of uncertainty in models
development

Enhanced environmental, economic & political modelling => Integrated assessment of models

Analysis and implementaion of energy efficiency measures
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GIS-based tools to manage increasing data complexity, better transparency (models, data, results)

More transparent modelling in support of EU R,D&D policy initiatives

Actions Standardized scenario-based ! | _Research program on integrated assessment of models, tools, methodologies and

benchmarking of models, common - databases 1) model and database coupling techniques 2) better tools for
standards of reporting (including assessment of environmental impacts 3) better approaches to link energy system
uncertainties) and economic modelling 4) geographic and land use models 5) modelling of
infrastructure

Set-up of common and transparent
databases between models, integration of
real time data (i.e. statistics)

I S

> Effective integration of advanced socio-economic and

N
’> techno-economic models with mutual feedbacks

0-3 years 3-6 years 7-10 years

v
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Drivers: Technoeconomic Roadmap

> EU2020 targets, RES, EE
> Green economy, degrowth thinking
> Water and nutrients shortage, availability of land
Climate change >  Reducing GHG emissions , Price of emission certificates (and mechanism)
mitigation and
adaptation > GHG balance related to land use changes, deforestration
> (Climate change induced) changes in weather patterns
Energy efficiency (production, labeling, awareness)
Increased use of variable energy sources
Grid integration of renewable energy sources
Expanding use of renewable resources due to regulation and
Smart and : 2 : : 2
) supporting mechanisms
decentralized
energy Infrastructure bottlenecks
Availability of new technologies (costs, availability, efficiency...)
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Drivers: Technoeconomic Roadmap

Increasing share of decentralized/micro energy production

Phasing out of nuclear power

Energy demand growth in the developing countries; dependence on energy
imports, political uncertainty

Increasing price of fossil energy sources, price shocks

Energy Security

Resource availability and marginal costs

Integration of energy markets at the EU level

Increased use of variable energy sources, security of supply

Limited availability of biomass for energy

Diversified global growth patterns

Increased use of unconventional energy sources
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Model, tools and methodology development

Tools with stochastic methods to model uncertainties/risks
Treatment of
uncertainty in > Endogenous treatment of uncertainties
models ) . .
> Consideration of future uncertainties

Better characterization of consumer behaviour — e.g. agent based models,
and flexible tools to incorporate changes in behaviour

Psychological insights into investment and purchase decisions of
consumers/investors apart from rational behaviour

Characterisation

and modeling of Partial optimisation of actors in practice (agent based modelling)
consumer and

investor behaviour

Modelling the effect of policy instruments on consumption and welfare

Information tools for public perception

Monitoring policies with respect to behaviour change
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A I @ 05/04/2012

Model, tools and methodology development

Models to evaluate effects of R&D spending and effectiveness of partnership
and international cooperation

Better tools for assessment of environmental impacts focusing on, e.g. other
GHGs than CO2, natural resources use, land use issues

More comprehensive LCA analysis

Enhanced

Impacts of climate change on resources

environmental,
economic and

7

Impact of imperfect competition on the effectiveness of policy measures

political approaches
in energy system

Relation between efficiency improvement targets and carbon mitigation
directly (carbon market) and fuel prices.

V

models

Models that inform the consumer of the C footprint of
different products / services

Impact of climate change on economic activity

Better calculation of political targets with models (e.g. non-ETS)

Time lag between introduction of policy and impact (institutional drag)

Modelling shift in industrial structure and carbon leakage

Modelling EU targets (country specific burden sharing)
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A I @ 05/04/2012

Model, tools and methodology development

Integrated

Model coupling techniques

assessment of
models

Internalization of externalities in assessments, e.g. health impact

Considering interactions of effects on the energy system on the economy by
the use of economic models

Modelling

Use and potentials, uncertainties in the demand and supply

renewables and
other exhaustible

Modelling of exhaustible resources

resources

Models on burden sharing of costs for RES (integration) between several
actors (industry, small users)

Data on availability, geographic distribution and future impact of raw materials

Y

GIS-based tools to manage increasing data complexity

Common practices

Better transparency of models, esp. In reporting

of modelling (data,
usability,

Availability of data from non-OECD countries (cost)

cooperation etc.)

Communication and information tools

Y

How to deal with lack of data on existing stock of technologies, lack of data
on costs for end use actors

Development of a database capturing concluded and on-going development
of SetPlan
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A I @ 05/04/2012

Model, tools and methodology development

Technology foresight on clean technology n implementation
(where, when, which technologies)

New technologies
and technology

Modelling learning curves of technology options
(endogenous technology changes)

shifts

Modelling of technology lock-in and bottle-necks

Investment decisions (for new technologies) in economic models

Modelling of un-linear step-changes in production and paradigm shifts
(unexpected technology scenarios)

Analysis and
implementation of

Energy efficiency actions based on real decision processes of different actors

energy efficiency
measures

Role of energy efficiency
(how to model, how to measure; conflict with other targets),

Modelling of rebound effects as a response to energy efficiency improvements
(consideration of system boundaries)




Conclusions

= The primary focus of existing tools and models is to analyse the (technology)
changes in the energy system

= Tools and methodologies focused on analysing the effectiveness of RD&D
policies, consumer and/or investor behaviour and institutional factors are
nearby missing. On the other hand, energy system modelling barely takes
these issues into account
» Research on the analysis of the effect of RD&D policies

= Research on system analysis of actor (consumer, institutional, investor)
behavior, awareness and public acceptability

= Increasing complexity of tomorrow’s energy system requires more complex
models and/or integration of several models/tools

= Research program on integrated assessment of models, tools, methodologies
and databases

= Transparent modelling in EU decision making to set national targets
= Complete, update and harmonize data for all MS (and if relevant outside the EU)
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