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Objectives

°To create an inventory of the existing tools that can cover the
specifications set out in WP1.

°To characterize them using the set of criteria.
*Not a general benchmark of available models but a

characterisation that can contribute to the implementation of
the SETIS.
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Review of existing classifications

Starting point:

e IPCC Third Assessment Report (2001), WG
111, Chapter 7: “Costing Methodologies”

e The Shared Analysis Project — Economic
Foundations for Energy Policy, Vol.13,
“Evaluation of costs of response strategies to
climate change”

» Methodological issues In the estimation
of the monetary costs of climate change



IPCC TAR WGIII Chapter 7
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Table 7.3: Application of climate change mitigation policies in different analytical approaches

NWEar ke t-orientbed
prolicies

Techmology-oriemted
policies

Voluntary-oriented
policies

Macroecorpomic models
Iy models
Kevnesian
CGE
estimated
calibrated

Techmology-driven
simulation and/or
acenario models

Secroral models
Partial equilibrinm

Technmology-driven modeals

optimization
simulation

Project assessmens
approaches
Cost—benefit analvsis

Cost-effectiveness analyvses

Technology assessment

All instroments difficulties

with modelling of
transaction costs

Exogenous

All instruments

All instruments modelled
through changes in
capital stock

All inatrments
All instrments

Mo instruments

CGE: Exogenons assumplions;
few examples with endogenous
assnmptions

Exogenons, learning

Changes in capital stock

Exogenons assumptions on
standards and R&D
Leaning curves

Exogenons technology data

WVintage models

Dremand functions for ecological values

Cualitative assumptions

Exogenous demand function for
ecological values

Investments reflect future expectations
on ecological values and policies

Exogenous demand function for
ecological values




The Shared Analysis Project
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Consideration of economic mechanisms in the different
modeling approaches (Table 2.3-1 revised)

Top-down Bottom-up I/0 Analysis Innovation studies | Integrated BU/TD
approach

Additional costs X(Neoclassical) X

No regret potential X

Double dividend X

X| X[ X] X

Direct/indirect X(Keynesian) X(direct) X(indirect)
demand
effects

Income effects X(Keynesian) X

Technological X
effects on
productivity

Generations of X Not realized yet
new
innovations

First mover X Not realized yet
advantage




Review of existing classifications

« van Beeck (1999), “Classification of Energy Models”,
FEW 777, Tilbourg University & Eindhoven University
of Technology

« Background paper for a research project on local
energy planning in developing countries

 Which energy systems are best suited for some
specific purposes?

« World Bank (2009), “Energy Demand Models for
Policy Formulation”, Policy Research Working Paper
4866

 Critical review of existing energy demand
forecasting methodologies and energy system
models (appropriateness for capturing the
specific features of developing countries)



Review of existing classifications

« Lanza and Bosello (Encyclopedia of Energy, Vol. 4,
2004), “Modeling Energy Supply and Demand: A
Comparison of Approaches”

e Describe the main technical and theoretical
features of bottom-up and top-down modeling
approaches (results, strengths and weaknesses,
Issues arising from integration)

« Van Vuuren et al. (Energy Policy, 2009), “Comparison
of top-down and bottom-up estimates of sectoral and
regional GHG emission reduction potentials”

« Comparison between top-down and bottom-up
model outcomes In order to better understand
the emission reduction potentials reported by
the IPCC in its Fourth Assessment Report (IPCC,
2007)



World Bank (2009)
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Table A1l.1: Classification of energy-economy models

Paradigm Space Sector Time Examples

Top-down/ Global; Macro- Long-term AIM, SGM2,

simulation national eCconomy, I/O models
energy

Bottom-up National, Energy Long-term MARKAT.,

optinuisation/ | regional LEAP

accounting

Bottom-up MNational, Energy Medium Sector models

optinuisation/ | regional, term,  short | (power, coal,

accounting local term

Source: Pandey (2002)

 Most relevant dimensions for classification:
« Paradigm (methodology, analytical approach)
 Space (geographical dimension)
e« Sector
e Time



Table Al.2: Comparison of models by modelling approaches
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Criternia Bottom-up, Bottom-Up Top-Down, Hyvbrd Electricity
Ophmisafion accounhng economeirc planming
Geographacal Local to | Matiomal but | MNahonal Matiomal or | MNatonal
coverage global, but | can be regional zlobal
mostly national
Activity Energy svstemn. | Energy System | Energy Energv Electricity
coverage environment, and System, Sorstenn, system and
trading envircnmeant environmment environment environment
and enarEy
trading
Level of | High High wvarted Hagh Not apphecable
disaggregation
Technology Extensive Extenszrve but | Vanable but | Extensive but | Extensive
coverage usually pre- | normally usually pre-
defined hnted defined
Diata need Extensive Extenzrve but | Hish High to | Extensive
can work with Extenszive
luated data
Skall Very high Hizh Wery high WVery hugh WVeary hugh
requirenyemnt
Capalbality to | High Dioes not exist High MNormally Arvanlable
analwvse price- available
induced policies
Capability to | Good WVery good WVery good WVery good Good
analwvse non-
price policies
Bural energy Poszsible but | Possible Possible but | Possible but | Dhfficulf
normally normally normally
lirmited hinted limmited
MNew technology | Possible Pos=ible IDnfficuli Possible but | Possible
addibon often hmaited
Informal sector Dnfficult Possible Difficult Possible Dnfficuli
Tome honzon Medmumn to | BDdediam to | Short, medmm | Mednom to | Medmm to
lom g-termn long-term or long term long-term long terms
Computng High end. | Mot Economeine Could reguired | Requres
requirenyemnt requiras demanding software commercial commercial er
commercial LP required softarare heensed
solvers soferare
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Identification of common criteria for a

classification

« General and specific purposes and main
applications of the model

« Theoretical background (methodological
and analytical approach, solution method,
endogenous and exogenous Vvariables,
constraints, etc.)

 Geographical coverage
 Time horizon

e Sectoral coverage (level of
disaggregation, energy carriers, emission
species considered, etc.)



Identification of commmon criteria for a

classification

« Technology coverage (representation of
technologies and technological change)

« Economic rationale/scope/coverage
(demand effects, revenues of carbon tax,
etc.)

« Capability to analyze policies (market-
oriented, technology-oriented, climate
and energy policies, etc.)

* Linkage possibilities and needs
 Data requirements



Classification Form

A.IDENTIFICATION

B.EVALUTATION CAPABILITIES AND MAIN
APPLICATIONS

C.SPECIFIC CAPABILITY TO MODEL AND EVALUATE
SET PLAN NEEDS AND PRIORITIES

D.MODEL SCOPE

E. THEORETICAL BACKGROUND AND STRUCTURE

F. ACCESS

G.ADDITIONAL NOTES AND COMMENTS



Questions
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A.IDENTIFICATION

Al.Name of the model, A2.Developed by, A3.Used by, A4.Funded by, A5.Year of
Implementation, A6.Latest Updated, A7.References for model description.

B.EVALUTATION CAPABILITIES AND MAIN
APPLICATIONS

B1l.Model Focus, B2.Model Output, B3.Capability to model env.-energy policies.
B4.References for model application.

C.SPECIFIC CAPABILITY TO MODEL AND EVALUATE
SET PLAN NEEDS AND PRIORITIES

Cl.Strategic Planning, C2.Deployment and Transition Planning, C3.
Innovation and R&D, C4.International Cooperation.



Questions N
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D.MODEL SCOPE

D1. Geographical Scope and Detail, D2. Time Horizon and Transition
Path, D3. System Boundaries and Detail, D4.Energy Commodities
Detail, D5.Emission Species Considereded, D6. Other Commodities,
D7.Technology Detail, D8.Solution Detail.

E. THEORETICAL BACKGROUND AND
STRUCTURE

E1l. Analytical Approach, E2. Model Type, E3. Degree of
Endogenization, E4. Technological Progress Characterization, ES5.
Dynamics Characterization, E6. Internal and External linkages, E7.
Graphical Representation.

F. ACCESS

F1.Platform Required, F2.Interface Required, F3.Coding, Programming
Languages, F4.Source Code-Costs, F5. Skills and Training Required,
F6. Main Characteristics of the Model Database.
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C1l. Strategic Planning -
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Does the model take into account the following relevant information?

e Technology performance and development potential (technology costs,
investments, O&M, technology environmental performance, technical
performance, Set Plan Key Performance Indicators)

e Expected cost reduction (potential for cost reduction as a function of
time, potential for cost reduction as a function of deployment, potential
for technical improvements, total investments required from public and
private funds to reach cost parity with traditional technologies, ultimate
cost level at which learning and scale economies do not take place
anymore.

e Technology deployment (maximum potential of a given technology and
pathway at which time horizon, regional specificities)




C1l. Strategic Planning N
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Is the model useful to evaluate the following impacts/indicators?
 Impact on the energy system structure of technology deployment.

e Policy indicators (main Set Plan sectoral targets, CO2 reduction per
technology, share of RES on TPES, share of RES on electricity supply,
overall efficiency gain, efficiency gain per technology, efficiency gain per
kWh, biofuels targets).

 Impact on EU security of supply.

e |Impact on EU Economy (societal costs, healthcare costs, competitiveness
considerations for regional industries etc.).

e Shifting technology options (different scenarios that exclude specific
technology options and use different kind of implementation stimuli — see
also section B3).




C2. Deployment and transition planning

Capability to model the transition of the energy system
towards the SET Plan main objectives and to evaluate the

resulting impact.



C2. Deployment and transition planning
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Three main issues may be of interest:

1. Spatial planning and deployment pathways
2. Market and social barriers to technology deployment

3. Impact analysis of the transition process



C3. Innovation and R&D
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Capability
to analyse long term economic perspectives of technologies,

to analyse strength and weaknesses of EU and national
industries and

to evaluate whether a technology deployment is
environmentally or economically driven.



C4. International cooperation

A contribution coming from model evaluation should have to
analyze:

 Potentials of Joint Implementation and Clean Development
Mechanism

e Which technologies are required in an international
cooperation framework

e Benefits of international cooperation initiatives like IPHE,
CSLF

e Development of deployment and costs outside Europe (i.e.
integrate IEA projections in SETIS)
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Conclusions

Final outcome: a matrix containing a model list and the
characterization focused on the SETIS needs.

The structure of the model form will necessarily be
changed according to the outcomes of the present

workshop
The open call will be launched next month.

A deliverable containing the results of WP2 will be
published in September.

It will be an input to WP3



Thank you

cristina.tommasino@enea.it
oscar.amerighi@enea.it
umberto.ciorba@enea.it
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Description of work
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Task 1

of the existing models that cover the transition planning and
systemic energy modelling. ...

to identify the existing models in the field, in order to make sure that all the
existing models will be taken into account, will be made with
the support of the JRC through its IE and IPTS Institutes.

In this call the organizations that have developed and use models will be able
to bring them forward together with their specifications in order to be
included in a concise list of models. These organizations may be invited to
participate in the of the project and in the project
workshops. This will ensure that the project consortium will focus on all
the existing types of models with the same intensity. The list of tools will
not be limited to models implemented within the EU but will be open to
approaches being followed outside the EU.

At the end of this WP a concise list of models will be available.



Description of work

Task 2

Characterization of the models, following the
methodology that will be elaborated and will be
presented in the present Workshop. The next step in
the process will be to follow the methodology
elaborated in WP1 and implement it on the list of
models.



Links with other Work-packages
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Figure 1: Work-packages of the project

WP1

Specification of the
tools

r

= WP6
-E Inventory and Suggestions for the
'g characterization of dfg\tf'gg t:?noelit
8 existing tools WP4 P 3
= Analysis of data T
% requirements for the
WP3 proposed models
Proposal for transition [— T
planning and systemic
modeling tools WPS
Validation of the tools
using the existing data

WP7 — Communication and Dissemination




HAZIOHALE
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B 1.3.2 Timing of the work packages and theis components.

Gantt chart of the project
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Work package 3:

Proposal for transition planning and
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Work package 4:
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Categorization of Climate Change Mitigation

Options  (IPCC TAR WGIII Ch. 7) e
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1. Market oriented policies:
¢ taxes and subsidies;

® emission charges;

e tradable emission permits;

e soft loans; and

* market development and/or efforts to reduce transaction costs.

2. Technology oriented policies:
e norms and standards;

o effluent or user charges;

e institutional capacity building; and

* market development efforts (information, transaction cost coverage).

3. Voluntary policies:

e ecolabelling; and

e voluntary agreements.

4. R&D policies:

e research programmes; and

¢ innovation and demonstration.

5. Accompanying measures:
* public awareness;

¢ information distribution;

¢ education;

e transport; and

o froe ranciiltancv carvirec



Climate Change Mitigation

Ch. 7)

Policies in different analytical approaches
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Table 7.3: Application of climate change mitigation policier in different analvtical approaches

Market-oriented
policies

Technology-oriented
poliicies

Voluntary-oriented
policies

Macroeconomic models
10 models
Kevnesian
CGE
estimated
calibrated

Technology-driven
simulation and/or
scenario models

Sectoral models
Partial equilibrinm

Technology-driven models

optimization
simulation

Profect assessment
approaches
Cost—benefit analysis

Cost-effectiveness analvses

Technology assessment

All instruments difficulties

with modelling of
transaction costs

Exopgencus

All instruments

All instroments modelled
through changes in
capital stock

All instruments
All instruments

Mo instruments

CGE: Exogenous assumptions;
few examples with endogenous
assumptions

Exopenous, learning

Changes in capital stock

Exogenons assumptions on
standards and R&D
Leaning curves

Exogenons technology data

Vintage models

Demand functions for ecological valoes

Qualitative assumptions

Exopgenons demand function for
ecological values

Investments reflect future expectations
on ecological values and policies

Exopgenons demand function for
ecological values




conomic mecnanism or ciimate policies

(The Shared Analysis Project - Vol. 13 —

HAZIONALE

Evaluations of cost of response strategies to o 2R o ncicioas irens

climate change)

Price and cost effects:

*Additional costs due to realizing expensive energy conservation potentials
*Reduction of costs by realizing individually profitable measures (no regret potential)
*Substitution effects due to changes in the relative prices

Revenue recycling effects:

*Reduction in cost of labour if energy tax revenues are used for lowering taxes on labour
(employment double dividend)

*Macroeconomic cost reductions in case price effects of energy tax are overcompensated by a
lowering of other distortionary taxes

Demand effects:
*Positive and negative, direct and indirect demand effect (I1/O analysis)
*Positive or negative effects on the flow of income

Technological innovation competition effects:

sImpacts of the diffusion of climate protection policy on productivity

eImprovement of technological competitiveness on international markets (first mover advantage)
*Stimulating the generation of new technological solutions (generation effect)



different modelling approaches

Consideration of economic mechanism in the
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Top-down Bottom-up 1/0 Analysis Innovation studies Integrated BU/TD
approach

Additional costs X(N) X X
No regret potential X X
Double dividend X X
Direct/indirect X(K) X(DIRECT) X(INDIRECT) X
demand effects
Income effects X(K) X
Technological X
effects on
productivity
Generations of X** (X)*
new innovations
First mover X X)*
advantage

The Shared Analysis Project - Vol. 13 - Evaluations of cost of response strategies to
climate change



Classification Form
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Following the literature on energy model classification, a Classification Form (or
Questionnaire) has been developed in order to identify and characterize the existing
tools.

Moreover, detailed Guidelines have been produced, containing explanations,
suggestions and useful examples in order to fill out the Classification Form.

The Classification Form is structured in 7 main block, each one containing several
questions, 37 questions totally, as shown in the following slides.

The objective of the Classification Form is to create an inventory of the existing tools.
Specifically indentify each model, investigate its main purpose and what the model is
able to evaluate, particularly how it can analyse specific SetPlan priorities, investigate
the structure of the model (teorethical background and data) and finally its
availability/flexibility.
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This first part of the questions (A,B,C blocks) aims at having a detailed identification
of the model, a comprehension of the scope of the model and an understanding of
what the model can evaluate. Specifically, which categories of policies the model is
able to address and how it is achieved. A special section is devolved to question
related to the setplan priorities as explained forwards.

Within this first part, References for model description and for model use/Application
are required.

The following part (D,E,F, blocks), instead, is finalized to have a deep comprehension
of the model. Therefore information on timing, geographical extension, energy and
technology details of the model are required. Specific questions on theoretical
background and structure are presented (such as Analytical Approach, Model Type..).

The entire classification form aims to capture as much as possible information about
the existing energy models to understand which model is most suited for a certain
purpose.

A classification scheme can provide insight in the differences and similarities between
energy models and thus facilitates the selection of proper energy models.

The different categories of models have all their specificities. The choice of which
model to use will depend on the type of policy to be evaluated or the type of analysis
to be made, on the regional coverage needed.



Description of work

e Define the specifications, the needs that the models
will have to satisfy.

e (Classify the existing models according to the needs
of the SETPlan.

 Not a general benchmark of available models but a
characterisation that can contribute to the
implementation of the SETIS.



