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FINAL REPORT OF ANNEX X (2005-2008)

1. Highlights

The final report of Annex X "Global
Energy Systems and Common
Analyses"! presents the main results
of collaborative, national and group
activities of ETSAP partners and others
using the ETSAP tools during the
period 2005-2008, with special focus
on scenario studies and policy
evaluations, and the advancement of
the methods employed. Those who
would be interested in the
accomplishments of ETSAP include:

« The IEA CERT representatives,
particularly from representing
countries currently participating in
ETSAP, along with those who have
expressed interest in joining
ETSAP;

» The government sponsors of the
various institutions involved directly
in ETSAP, and those trying to
become ETSAP institutions;

+ Individuals engaged in the review
and consideration of
methodologies involved in the
IPCC process, particularly those of
Working Group 3;

+  Parties to other [EA Implementing
Agreements;

. The wider energy and Global
Climate Change (GCC) policy
community;

*  MARKAL/TIMES modellers around
the world;

+  Other (GCC) researchers and
modellers, and

« University professors and their
students interested in growing
programs that may employ the
ETSAP Tools to groom the new
generation of experts.

During the course of this Annex the
Implementing Agreement for a
Programme of Energy Technology
Systems Analysis of the International
Energy Agency demonstrated the
relevant nature of the analyses carried

out by the ETSAP Partners and
community of users of the ETSAP
Tools, while evolving in several
important directions.

(@) Use of the MARKAL-TIMES model
enabled expert groups conducting
integrated energy systemsto reach
new targets in quality, scope and
numbers. United States, Germany,
the United Kingdom, the
Netherlands, Belgium, Sweden,
Finland, Italy, Switzerland, and
India, have issued major studies
that have helped shape policy in
their countries. New groups have
formed in countries that are
considering joining ETSAP (e.g.
France, Portugal, Spain, Austria,
and Norway). In addition, extremely
competent teams have been
established and expanded in the
leading Plus-5 developing
countries (South Africa, China, and
India), while key countries such as
Russia have also turned to the
ETSAP Tools. As aresult of ongoing
training and internationally
financed capacity building
activities new groups are being
established in other countries,
such as Kazakhstan, the Balkan
countries, and various ASEAN
countries.

(b) In response to the G8 Gleneagles
Plan of Action, the IEA developed
the global MARKAL model, which
was used to support analysis for the
Energy Technology Perspectives
(ETP) project in 2006/8. ETP
focuses on the identification of
technology pathways for achieving
common |EA goals related to
energy security, promotion of clean
energy, and climate change.

(c) The original tools developed by
ETSAP continue to improve. The
Integrated MARKAL EFOM System
(the TIMES model generator), an
advanced successor to MARKAL,
is now mature and in full production
use. Two users' interface (VEDA)
and (ANSWER) fully support both

models generators (MARKAL and
TIMES), overseeing all aspects of
working with the models. The

underlying strength of the
technical-economic partial
equilibrium paradigm,
complimented by the ease-of-use
of the interfaces, are the primary
reasons for the heightened interest
and thereby growing user
community.

(d) Dozens of energy models have
been built with ETSAP tools, at the
global, regional, national and local
scale. Some are huge multi-
regional global models, such as
the IEA-ETP MARKAL model and
the TIMES Integrated Assessment
Model (ETSAP-TIAM), others are
even larger regional models such
as the thirty region Pan European
TIMES model (27 member states
plus Norway, Switzerland and
Iceland) and the US multi-regional
MARKAL model. However, single-
country energy and environmental
analysis remains the predominant
use of the model. This allows for
sufficient detail to fully represent the
particulars of one particular
underlying energy system.

(e) The models are being used to
examine various aspects of the
energy, economy, and environment
nexus. The IEA studies the potential
role that new technologies must
play if we are to change the present
energy systems in order to create
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climate benign, economically
sustainable and secure energy
systems by 2050. Important EC
funded research projects make
use of ETSAP tools, gather multi-
national teams, build multi-
regional models and analyse
energy related policies, as
exemplified by the New Energy
Externalities Development for
Sustainability (NEEDS)
undertaking. The  Energy
Modelling Forum researchers are
examining robust transition
policies  towards  climate
sustainable systems after 2100
using ETSAP-TIAM. Several
groups use global, multi-regional
and national models to explore the
impact of different post-Kyoto
regimes. Pan European and
member states' models are used
to identify the least expensive
combination of measures

Synergies achieved as a result of
advanced methodology, tools and
applications have raised the
importance of ETSAP and its mission.
The IEA ETP2006+2008 publications
have a wide diffusion (more than 2,000

Figure 1: ETSAP Partners and the Dissemination and Use of the ETSAP Tools?

copies) and advise the decision-
makers of the G8 on climate change
mitigation issues. The results of
ETSAP-TIAM studies are being
included among the groups that
assess climate mitigation policies
through EMF and IPCC. The expert
groups using the ETSAP Tools that
work for the Ministries in various
countries are informing decision-
makers on the merits and impacts of
different measures for achieving the
increasingly essential objectives of the
energy security, climate change
mitigation, and economic affordability
in response to national policies and
measures.

The cooperation activities of ETSAP
are financed by the contracting parties
(shown in blue in Figure H-1) at a level
of about two hundred thousand euros
per annum. This has been used
mainly to leverage from international
and national research institutions and
collaboration to reach the [much
higher] funding level needed to carry
out the activities illustrated in what
follows.

By the end of the Annex X there are
more than 230 MARKAL-TIMES
licensed institutions, of which nearly

180 are active in 69 countries (see
figure H-1). Interest in ETSAP was
reflected by participation in the
biannual workshops where the number
of attendees ranged between fifty and
one hundred experts, giving between
twenty and fifty presentations per
workshop. Another indication of the
relevance of ETSAP community is
reflected by the number of articles that
appeared in the scientific literature
which increased from 6 during the
1998-2002 period to an average of 14
papers per year during the 2002-2007
period.

The full report illustrates all aspects of
this growth by referencing the original
reports, studies, papers and
presentations where more details can
be found.

This report underscores the
increasingly dynamic and important
contribution of the ETSAP community
in providing state-of-the-art analytical
tools and studies, leading to a greater
understanding of the possibilities for
meeting the critical energy and
environmental challenges of this
century.

Il ETSAP Partner Countries
Bl MARKAL/TIMES Users

2 Only those countries with at least one MARKAL/TIMES modelling team active during the Annex are "painted.”
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2. ETSAP Objectives and
Strategy

The Contracting Parties of this
Implementing Agreement carry out a
Programme consisting of co-operative
Energy Technology Systems Analysis
(ETSAP). The objective of ETSAP is to
assist decision-makers in the assessment
of new energy technologies and policies
in meeting the challenges of energy needs
and economic  development,
environmental concerns and technology
development.

ETSAP's strategy in achieving the
objectives is twofold. Through a common
research  programme, ETSAP
established, maintains and enhances the
flexibility of consistent multi-country energy/
economy/environment analytical tools and
capability (the MARKAL/TIMES family of
models). ETSAP members also assist
and support government officials and
decision-makers by applying these tools
for energy technology assessment and
analyses of a wide range of energy and
environment related policy issues.

In the period 2005-8 under Annex X
"Global Energy Systems and Common
Analyses" the main objective was

() to carry out common global analysis

(b) to implement a global / national
modelling framework

(c) to maintain and enhance the
existing capabilities and tools

(d) to expand the framework for ETSAP
expertise and tools.

As illustrated by this report, numerous
activities have been undertaken aimed
at achieving these objectives. This
report  presents the  main
advancements, applications, and
accomplishments of collaborative,
national and group activities of ETSAP
in the period 2005-8, with special focus
on energy models, scenario studies
and policy evaluations.

3. Participation and Coordination to Other Bodies

The following contracting parties
(countries) have actively participated in
Annex X: VITO and Uni-Leuven
(Belgium), NRCan and GERAD
(Canada), Risoe (Denmark), IPTS (DG
RTD, Energy Office, European
Commission), TEKES and VTT
(Finland), Uni-Stuttgart IER (Germany),
CRES (Greece), CNR/IMAA (ltaly),
JAERI (MEXT Japan), KEMCO (Korea),
Uni-Chalmers  (Sweden), PSI
(Switzerland), BERR-AEAT (UK), BNL
and EIA (US).

Towards the end of the Annex X IFE
(Norway) and ECN (Netherlands)
rejoined ETSAP and France joined for
the first time. With the support of the IEA
Networks of Expertise in Energy
Technology (IEA/NEET) the Operating
Agent of ETSAP has approached
several other organizations in Austria,
Brazil, China, India, Russia, South
Africa, Spain, and Turkey. Some of
them have also expressed keen interest
in participating in ETSAP and have
been invited to join by the Executive
Committee.

ETSAP members work closely with
users of its analytical tools. Benefits are
mutual. New model users learn to
understand the capability of the model
in addressing issues related to energy,
the environment, innovative
technologies and the economy.
ETSAP experts learn from new model
users wider energy and environmental
issues that need to be addressed in a
way that is tractable analytically. ETSAP
members have been working with the
following organizations over the past
three years:

« the International Energy Agency
(IEA), for its Energy Technology
Perspective (ETP) project:

+ the U.S. Energy Information
Administration (EIA), for the
development and use of the System
for Analysis of Global Energy
Markets (SAGE) and its publication
“International Energy Outlook;"

+ the European Commission, where
several contracting parties
participate to various research and
policy studies, including CASCADE
MINTS, NEEDS, RES2020,
TOCSIN, REACCESS;

+ the European Fusion Development
Association (EFDA) and some

EURATOM associates for the
assessment of new power plant
concepts;

+ the Energy Research Institute of
National Development and Reform
Commission of China, the Tsinghua
University and other Institutes for the
development of China energy models
with ETSAP tools;

+ the Indian Institute of Management,
Ahmedabad (Prof. Shukla) for the
development of long-term Indian
energy models with ETSAP tools;

+ the Brazilian Ministry of Mines and
Energy (MME), Centro de
Pesquisas de Energia Elétrica
(CEPEL), and Empresa de
Pesquisa Energética (EPE) for
evaluating the use of ETSAP tools
and building a multi-region
Brazilian model;

+ the South African National Energy
Research Institute (SANERI) and
the University of Cape Town for
analyses related to long term
energy scenarios for Africa;

¢ user's groups in South East Asia
(Indonesia, Malaysia, Philippines,
Thailand and Vietnam), supported
by the Australian Agency for
International Development
[AusAlID], and in South East Europe
(Albania, BIH, Bulgaria, Croatia,
Kosovo, Macedonia, Montenegro,
Romania and Serbia), supported
by USAID, for multi-year capability
building undertaking in energy
modelling and policy assessment,
and

+ the International Energy Workshop
(IEW), formerly linked to the
Institute for Applied Systems
Analysis (IIASA, Vienna) and now
coordinated by Stanford University/
Electric Power Research Institute
(EPRI) and Resources For the
Future (RFF).

The cooperation activities of ETSAP
are financed by the contracting parties
at alevel of about two hundred thousand
euros per annum. This has been used
mainly to leverage from international
and national research institutions and
collaboration to reach the [much
higher] funding level needed to carry
out the activities illustrated in what
follows.
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Achievment: Overview of Annex X Activities and Accomplishment

1 - International Applications Using Global Models

Title/Group

Key Activities/Findings/ContactiToo!

Publication of ETP 2008: Scenarios and
Strategies to 2050 - Scenarios and the Role
of Energy Technologies (previously:
ETP2008, Prospects for CO2 Capture and
Storage, Prospects for Hydrogen and Fuel
Cells)

“The IEA analysis demonstrates that a more sustainable energy future is within our reach, and that technology is the
key. Increased energy efficiency, CO2 caplure and storage, renewables, and nuclear power will all be important.”
End-use efficiency and a vitually COx-free power sector power sector can hold 2050 emissions at today's levels; the
marginal cost of abatement varies widehy for different assumptions for technology advancement. Roadmaps are
provided for 17 groups of technologies that cover four fiths of total emissions reductions.

IEA Secretariat, Enerqy Technology Faolicy
unit

Dolf Gielen [dolf gielen@iea orgl; fwww lea orgl
ANSWER-MARKAL, ETE global multiegional mode!

Hedging Strategies for Climate Stabilization
with ETSAP-TIAM;

Technological mitigation under capital
rationing

Six long range temperature change targets from 2.1 o 3.3 °C were analyzed [Reference increase 4.6 °C; smallest
achievable increase 1.99C atvery high cost] Targets 2.1 and 2.3 9C are difficult and very expensive to attain, while
3.3 00 is quite easy.

Analysis of future investments in electricity producing technologies in large developing countries such as China and
India under various conditions of capital rationing and carbon pricing.

ETSAP

Richard Lowow, Amit Kanudia famit kanudia@gmail comy, Marvse Lebriet [maryse labrief@ciemat es]
VEDA-TIMES, ETSAP TIMES Infegrated Assessment Mode!

Global Energy and Emissions Scenarios for
Effective Climate Change Mitigatian

Evaluation of achievement of the ELI 2 °C stabilization target the highest marginal costs oceur around 2030, when
the global price of emission permits reaches 150 Euros#t CO2 equivalent,

Finnish Ministry of Environment! VTT Energy
Systems

Sanna Sy [eanng syr@vit 1, Antli Lehtits, likka Savolainen, Tommi EXfiolm
VEDA-TIMES, ETSAP TIMES Infegrated Assessment Mode!

A global Perspective to Achieve a Low
Carbon Society (in the frame of the UK-
Japan Low Carbon Society Project

Without any reduction obligation, global CO2 emissions in the base scenatio mare than double from 2000 to 2050
driven by economic growth in developing countries. Recommendations are provided to reverse this path

ETSAPHER

Uwe Remme [uf@ier uni-stuttgart de], Markus Bles! imb@ier uni-stultgart de]
VEDA-TIMES, ETSAP TIMES Infeqrated Assessment Mode!

The Role of Muclear Energy in Long-Termn
Climate Scenarios

This study analyzes the role of Light Water Reactor (WR), Advanced Light Water Reactor (A-LYWR), Pressurized
Heavy Water Reactor (PHWR), High Temperature Gas-Cooled Reactor and Fusion in long-erm climate scenarios

GERAD (Quebec, Canads)

Wathieen Vaillancowrt [kathieen vaillancourt@ gerad cal, Marvse Labriel, R Lowlow, JeanPhilippe Wazuh
VEDA-TIMES, ETSAP TIMES Infeqrated Assessment Mode!

Studies with the Global MARKAL Model

Effects of different levels of subsidies for renewable energy and implications of a "nuclear breakthrough” in
cormbination with carbon taxes, taking into account endogenous technology leaming (leaming-by-doing).

ETSAP-Faul Scherer institute (Switzerand)

Socrates Kypreos [socrales kypreos@psi oh
Global MARKAL Mode! (GMM)

Systern for the Analysis of Global Energy
markets (SAGE)

Integrating framework supporting the production of EIA's comprehensive /nfemational Energy Ouliook 2007,

USDOEAE nerqy Information Administration

John Conti [fohn cont¥@ela doe gou], AmitKanudia [amit kanudia@omail comf
Global multi-regional MARFAL tvpe, claireayant, VEDA

The Global TIMES Modsl

Assessment of market potential for fusion to 2100,

European Fusion Development Agreement,
G5U, Garching bel Munich

Chrigtian Eherer [chiistian eheref@elds orgl
Global multi-regional TIMES model, VEDA

g — —




2 - ETSAP Partners Country Studies

TitleiGroup

Key ActivitiesiFindin gs/ContacT ool

Analysis of Post Kyota Mitigation Options

Definition of the carbon reduction lewel for Belgium that is realistically achievable and underwhat conditions. A two-fold decrease
seemns achievahle with a marginal cast not exceeding two-three hundred euras perton COZ2 if: the electricity generatian sectar
compensates a slight reduction of nuclear with wind fams and hiomass power plants; the transport sectar hatves its emission by
increasing the use af biafuels, hybrid and CHG vehicles; civil sectars can reach a three-fold reduction; and the industrial sectar
halves its ermissians by substituting electricity for other fuels, mainly natural gas.

Beigium CES -KULeuwwen and VITO

Denise Van Regemorter Wouler Nifs, fwovter nifs@ via bef
MARKAL and TIMES, VEDA and ANSWER

The Impact of the Emissians Trading an Energy
Sector and Steel Industry

Exarnination of how the emissions frading systern affects the Finnish energy and steel sector companies and their
competitiveness, when production valumes and the use of energy are increased in the apen markets.

Finfand VTT Research

Kajjonen Tiina Kekkonen Vedkko, Lehfily Al Hongista Mikko, Savalainen Iikka;
TIVES

WMARKAL/TIMES CO2 Emission Reduction
SCenarnos

Analysis to date indicates that it is possible to achieve very stingent CO. reductions, although at significant cost inthe mare
exireme cases.

France, Cenfre far Applied Mathematics of the
‘Ecole des Mines de Parls

Nadia Maizi [nadia maizi@ensmp ]
TIMES - VEDA,

Imiestments inthe Gemnan Electricity
Generation Sectar: Technalogy Perspectives
and Climate Protection

Scenaria analyses have shan that the significant COy-emission reductions can be reached without taking a strong burden an
the energy system. First it has to be made sure, that the paolitical frarmewark for the deployment of clean coal technologies with
cathon capture and storage for electricity generation will be developed. Second it has been shown, that especially nuclear-based
electricity generation can contribute to the emission reduction targets at low costs.

Gemany IER

Marks Blestimb@ier un-stuffgart ce] and Uwe Remme [UR @ier uni-stuffgart def ;
TIMESD

The M-M-taly model for evaluating national
energy environment policies

Identification ofthe potential contribution of different technological options to reach the EU 20-20-20 targets and impact far taly
of different implementation measures.

ftaly, ENEA andf APAT

MARKALMACRO, ANSWER

The ltalian Electricity Sector: A Regional and
MWulti-Grd TIMES Madel

Avery detailed: 5 sectors, 32 energy senvices and 150 end-use technolagies in the demand side and about 450 power plant
units inthe supply side; 20 Regions, 5 electricity commadities spread over 4 types of grid far fransport, transfarmation and
distribution is modelled. Inter-regional exchange technologies are described with costs, installed capacity and efficiency of
transpartation. The paper presents a selection of results concerning scenarios with different rale of electnicity import, renewahle
sources, emission pemit developments and “end-uses technologies”

ltaly CES! and PoiTo

Maunizio Gargivl, {gargiviomaurizio@gmall com],
TIMES VEDA

Planning far a Domestic Electricity Sector with
C02 Capture and Storage

Emizsion reduction; If hydrogen is intraduced inta the energy system, the costs to reduce one unit of CO2 decreases by 4% in
2030 and 15% in 2080, implying that hydrogen is a cost-effective reduction option given the input assumptions. How a trajectony
towards an electricity sectar with CC2capture and storage (CCS) can be achieved.

The Nethariands, The HiWays roadmap project

Hamn Jeaninga [feeminga@ech nfl rasuils are availabia for downioad af wwwH W ays de
The ECN MARKAL-Europe Mode] ANSWER

Planning for a Domestic Electricity Sector with

The study investigates how a trajectory towards an electricity sectorwith CO2 capture and storage (CCS) can be achieved, and

C02 Capture and Storage haow this depends on events such as climate palicy, existing power plants replacement, CCS competitiveness, CO2 transport
infrastructures, availability of CO2 sinks.
The Netheriands, Machteld van den Broek (M 4. vandenBroek@uu n] Andre” Faai, Wim Turkenburg;

MARKAL-ANSWER

Reducing Domestic Greenhouse Gas Emissions
By 75 % by 2050

IFE has been involved in the work of the Norwegian Cormmission on Low Emissions to carry outtechnological assessments and
to study alternative options to reduce greenhouse gas ernission. In total, IFE has described measures, which can give more than
a 75 percent reduction in Morwegian emissions by 2050,

Nonvay Instiule for Energy Technology (1FE),
Hieler

Harl Aamodf Espegren Eva Rosenberg and Audun Fidie fAudun Fide@ife nal
Momvegian MARKAL model ANSWER

RecentModelling and Analysis Activities

MARKALITIMES have been involved in a study on CO2 reduction in Sweden cornparing costefficiency in the stationary energy
and transport sectors using the MARKAL _Nardic model, a regional modelling analysis of biomass use under different energy
policies with particular focus on biomass gasification, and the developrnent of the TIMES Sweden and Morway models.

Sweden Chalmers University of Technology

Erik Ahigren (ahief@chalmers se), Martin Bdrjesson and Anna Krook Riekiolz (annak@chalmers se);
MARKAL-ANSWER, TIMES-VEDA

The Vision of a 2000-Watt Society

Partial but significant success in meeting the vision of 2000-Watts is obtained. The results suggest that the 2000-Watt society
should be seen as a long-termn goal

Switzerland Pawl Scherer Instiule, Villigen

Socrates Kypreos [socrates preos@psi chi Thorsten F. A Schulz and Alexander Wokaun,
The Swiss MMAREKAL model

Analysis of Long Run Costs of Mitigation
Targets inthe UK

Marginal abaterment costs increase significantly as emission reduction targets are increased. For a 80% reduction, costs were
approdmately EBEACO, (F2404C). These increase to £1454C 0, (EE204C) under a 7% constraint and £2154C0, (E7I0/C)
under an 80% constraint

United Kingdom, AEA Energy and Environment
Sponsored by DEFRA, BERR

Steve Pre [Slephen Pre@aeat co W] and Nik Hill:
NARKAL A CRO-ANSWER

E4 (energy-econamic-engineering-emironment)
Energy Systerns Modelling (UKERC-ESM)

From 2005-2007, UKERC-ESM has built comprehensive LIK capacity in modelling. It addressed a range of UK energy policy
issues including guantifying long-tern carbon reductions targets, and the development of hydrogen infrastructures. International
activities include the Japan-Uk Low Carbon Societies research project.




2 - ETSAP Partners Country Studies (Cont.)

Unifed Kingdom UK Enegr Research Cenfre
{ERC)

Meil Strachan {neil strachan@ el ac wh] and R amachandran Kannan af Kings College London Nazmive Ozkan at the Policy
Studies Institufe (PS1); MARKALMACRO-ANSWER

Application of the farnily of MARKAL rmodels ina
wide wariety of areas

Therodels have been used to assess the merits of governrment R&D prograrns for various DOE offices including Energy
Efficiency and Renewable Energy, Fossil, and Nuclear. Other applications include a local model of the Mew Yark City
electrictheat sectar, and the development of a multi-region LS MARKAL madel.

Unifed States, Brookfhawen National Lahorafory
U5 Depariment of Energy

JobnLes Pawl (Chinl Friey infifew@bnl gou];
MARKAL-ANSWER

Development of a Regional U.S. Database for
Energy and Emissions Madeling

Under the auspices of the 1.5, Climate Change Science Program (CCSP) (a collaborative effort among thirteen agencies of the
1J.5. federal government, whose mission is to "facilitate the creation and application of knowledge of the Earth’s global
emironment thraugh research, ohservations, decision suppart, and communication”

L& Enviranmental Profection Agency [Office of
Research and Dewlopment]

Caral Shay Lenow and D an Loughii
EPAUSO-MARKAL-ANSWER

ARegional EneryEconomic Framework for the
Mortheast US

An integrated assessment framework has heen developed around a 12-region MAREAL model tailored to represent 11
Mortheast 15, states and the District of Columbia. The model is being used to promate regional approaches ta comman issues,
and examine specific policies of interest to individual states.

Uniter! States, Northeast States for Coordinated
AirUse Management

The Northeast MARKAL (NE-MARKAL) Mode] ANSWER

Biomass Resources for Energyin Ohio

Analysis of the use of hiomass energy far Ohio under different palicy scenarios and presentation of the economic and
ermironmental impacts with potential limitations thatthe state may face in the future.

Unifed States, Environmental Policy Iniiiatives
(EFN), The Ohio State University, Ohi Energy
Office.

Bitfhakar Shakya (hibhakar@gmall com] Fred Hizhusen and Gary Goldstein;
OHMARKAL, ANSWER

3 - Other studies

Titled=roun

Key ActivitiesiFindingsConfactToo!

Sectoral CO2 Emissions for Marthern Hungary

The ohjectives of this study are the mid-tern prajection of regional scenarios focused on enhanced use of renewable energy
framn hiomass, for showing the effects on greenhouse gas (GHG) mitination and on regional development.

Montanuniversitaet Leoben Sysfem Analysis &
Enviranmental Enginearing Austria

Dobrasi L [dobrosi@ unileoben ac afl, Beetmann M., Woltbauer J;
Borsod-Abaiempien (BAZ) counfy MARKAL ANSWER

Madel Activities at Tsinghua University

MARKAL model developrmentfor China began in 19349, and since then the model has been updated to include mare advanced
technologies, the model has been linked with MACRO to study the impact of carbon emission reductions, and elastic demands
have been infraduced into the model. The model has been used to assess future energy development scenanos, sustainable
energy strateqies, and carbon mitigation costs.

Ching, Tsinghua University, Beliing

ChenWenying, [chenwy@mail isinghua eclionf;
MARKALMACRO-ANSWER

Develapment of a 34 Pravinces China TIMES
Model

The model is intended to study haw to harmonize the medium lang term development of energy systems and related economic /
mitigation policies amang the different Chinese provinces, hawing in mind the national goals..

China, Energy R esearch institule of the National
Development and Reform Commission
(ERINDRC)

Yufeng YANG, [vangwifeng@amr gou en] Maurizio Gargivo fgargivi maurizio@gmal comf:
TIMES, VEDA

Increased Access to Matural Gas: The Future of
Watural Gas Consumption

This study explores potential divers — including the level af sulfur dioxide emissions constraints set by the government, the cost
of capital, the price and availahle supply of natural gas, and the rate of penetration of advanced technology on both supply and
demand sides — for increased natural gas dermand within the Chinese enery system and focuses an three regions: Beijing,
Shanghai and Guangdong.

China Universifies (Tsinghua Shanghat
Jiaofong, Guangdong),Program on Energy
&Sustainable Development Unissfanford

MARKAL, ANSWER

The Study of the Natural Gas Market in
Shanghai

The ohjective of this research is to investigate the competitiveness of natural gas in Shanghai, the impact of governmental
energy and environrnent policy on the competitiveness of natural gas and the volurnes of gas thatwill be consumed under
different scenarios and conditions.

Ching Shanghai Jiaokong Universiy

YU Yuefeng ZHANG Shurang, HU Jiany
MARKAL-SHANGHAIL ANSWER

Energy Systems Analyses activities

Integrated Local Planning of the Metropolitan Area of Aburra Valley (Medellin); Co-benefits an Caban Dioxide Emissions by
Reducing Pariculate Matter Emissions in the Public Transport Sector in Colombia; Efficient Prices of Colombian Energy Carriers
and Matural Competitiveness; Identification and Assessment of a Set of Policy Measures to Enfarce Renewable Energies in the
Colormbian Power Sector

Colombia, Universif of los Andes, Bogofa

Angelaines Cadena {acadena@ uniandes. edi cofef ai
Mafional and beal MARKAL models, ANSWER

Assessment of Energy Technology Scenarios
far India

The lang-tern Indian analysis examines the impact of new and renewable energy technologies on the country's energy mix. The
study deals with changes in technology rix under various scenarios and its irmpact on the energy mix of India. A detailed bottorn
up model is used for the analysis.

Indliz Indian instiule of Management
Abmedabad Max Planck institute for Plasma
Phisics

Shukia PR
MARKAL, ANSWER, ANVENDUSE model




3 - Other studies (Cont.)

The Val D°Agri energy system, Basilicata
Regian, southern taly

This work was focused on the reduction of the impacts of resource management strategies in a local case study, considering the
wthole erwironmental burdens of anthrapogenic activities.

[falian National Opertional Programme,
Devenpment of industrial Districts forEarih
Ohseration- COS [OT]

Maria Macehiafo; Canmelina Cosm fcosmi@imaa cnr i
MARKAL-ANSWER, Life Cycle Assessment Externaliies

The Development afthe Kazakh Domestic
Energy Systern between Climate Change
Mitigation and Technology Improvement

The study explores the cast of mitigation by means o different options: the most impartant mitigation technologies are those that
aim at enhancing the efficient use of coal in the heat and power sectors, and the introduction of natural gas combined cycle
plants have a net benefit ifthe reduced damage of ather regional and local pollutants is considered as well

Wazakhstan EC-TACIS, Enhance Econamic
Modeding Capaciy inKazakhstan

Alexeyr Chendmichenio, KazNNEK, Aimaly; Celine Guivarch, CIRED, Paris; Guimira Sergazing, Climale Change Coomination

Cenlre, Astana; GianCano Tosalo ASATREM st Rome [gcli@asatrem com);
The MARKAL-MACRO-Kazakhstan Model ANSWER

Potential and Opportunities for Reneivable

This research aims at assessing the potential of, and the demand for, renewahle energy sources for electric generation (RES) in

Energy Sources the republic of Kazakhstan, in particular wind and small hydropowrer plants.
Wazakhstan Kazakh Research nstitule of Aleksey Cherdnichenko, PRD, [acheredhichenko@ rebwark iz] ;
Ecology and Climate The MARKAL azakhstan Model ANSWER

Energy systems analysis activities

Cornbining energy and environmental policy objectives: adequacy of using integrated policy approaches to electricity, Energy
and Greenhouse Gases Emissions - Evaluation of Lang Temn Scenarios for Portugal; Renewahle Enemy Sources Availability
under Climate Change Scenarios - Impacts on the Portuguese Energy Systern; Evaluation of the Enengy Savings Potential of
the Partuguese Households; Carmpetitiveness of Paruguese Industry in PostKyoto EU CO2 Emission Trading Scherme:
Estimating Sector CO2 Marginal Abaterent Cost Curves

Porugal Environment Sciences and
Engineering Department (DCEA) of the New
university of Lishon

TIMES, VEDA for environmental and ciimate policy analysis

Analysis of same new potential energy and
emironmental policies

The study aims at analysing the inteqrated energy-enironment-ecanomic implications of new potential energy options and
palicies.

Portugal CEEETA forthe Direclorate General
for Energy and Geobgy (DGEG)

Manuel Fermances | manuel_femandes@eesefa pfl
WARKAL Portugal ANSWER

Ervironmental and climate policy analysis

Presenthythe TIMES model of the Russian Federation includes detailed descriptian of Russian power and heat sector in twa
warianis: 1) aggregated by main technologies (combined heat and power plants, power plants, and heat plants) and fuels (coal,
nas, diesel, hydro, nuclear, and others) and 2} disaggregated, which includes individual description of 1200 power and heat
plants. Other energy and consurning sectors are under developrent.

Russia Institute for the Econamy in Transifion
{Moscow) and Emdronmental Defence NGO
(USA-baseq)

Oleg Lugowy folugovoy@ holmall com],
TIMES, VEDA

Wodelling Activities — Recent and Current
Projects

Project are aimed at assisting local industry and government identify and assess technology and palicy options. The focus is on
modelling aspects unigue to developing nations, where litle expertise exists elsewhere. In addifion to model-development ERC
provides capacity building for model users within government and utities as well as trairing for stucents.

South Afica Energy Research Cenfre of the
ape Town University (UCTERC)

Alison Hughes [Ason Hughes@uct ac za]
WARKAL and TIMES, ANSWER and VEDA;

Electricity Investment Planning far Multiple
Ohjectives and Uncertainty

A thesis aimed at developing a comprehensive framewnrk that integrates multiple objectives and uncertainty into a transparent
methadalogy that palicy-makers and planners can use to analze and plan for investmentinthe Electric Supply Industry (ES)
navigating a sustainable development path is reported on here,

South Afvca UCTERC

(zlen SeanHeinrich {Glen Heinrch@ alangray co.zaf
MARKAL and TIMES, ANSWER ang VEDA
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TitlelGroup

Key ActivitiestFindings/ContactT ool

The New Energy Externalities Development for
Sustainahility (EC-MEEDS) Project, Research

Evaluation of the full costs and benefits of energy palicies and of future energy systerns for the “enlarged ELF (EUZT plus
Iceland, Morway, and Switzerland) and for individual countries within this group. Follow-on EC funded projects will build an

Streamn 2a NEEDS.
European Commission, DG Research, 6ih CNR-IGAA, Vincenzo Cuomo feuamoiimaa oo ] www needs-project orgll
Framework Program Member States and Pan Ewrgpean TIMES models, VEDA

Studies with the EU30 TIMES-Electricity and
Gas supply model

The role of cormbined heat and power and district heat in Europe, and the role of technology progress on investrent decisions in
the European electricity market.

European Commission, IER, Stuffgart University

JEF, Markus Blast imb@ier uni-stufigart de]
The Evropean Electricify and Gas Supply model TWMES-EG

Europe — South East Asian Energy System
Modelling and Palicy Analysis (ESMOPO)

Possible future energy solutions for Vietnam, Indonesia, and the Philippines, with focus on renewable and advanced fossil power
generation.

Project
EC-ASEAN Energy Faciify EAEF-91, Chalmers | Exik Ahlgren [enik ahigren@me. chalmers. sef Anjana Das [A.D as@izea orgl:
University of Technology MARKAL ANSWER

Technology-Oriented Cooperation and
Strategies in India and China (EC-TOCSIN)
Project

30 rnonth program initiated in 2007 to irmprove the depiction of India and China energy systerns, and regions in global models.
Fesults limited 5o far.

EC, 6th Framework Program research fne
“scientific support o polfcy

ETSAP-TIAN VEDA, GEMINIES WITCH

The Energy Policy and Systerns Analysis Project

Avariety of policy studies of the region and individual countries indicates that LWG will play a major role in the region’s future,
renewahles will ikely require subsidy, and that there are clear benefits to regional [as opposed to national] strategies.

AusAiD-EPSAP

Infelligent Energy Sysfems, Ken Stocks [kstocks@iesys. com au] www. aseaneneryy orgiprdiectslepsapiepsap him;
Country MARKAL mocels, ANSWER

South East Europe Regional Energy Demand
Planning (SEE-REDFP): Future Energy Scenarios
in Southeast Europe and the Potential for
Energy Efficiency

Major capacity building undertaking invalving # SEE countries. Established national madels and examined increased
investments inmare efficient end-use technologies, highlighting that these costs are more than offset by significant reductions in
fuel expenditures and modest reductions in the level of new investment in the power sector.

US Agency for infernational Development
USAID Contract EPP--00-03-00006-00

Gary Goldstein IRG Infernafional [GGaldstain@ frgifd com]:
MARKAL-ANSWER

ETSAP News ISSN 13823264 Acknowledgments Eéf;::‘;ﬁ Comittee Memb:ri: "
The ETSAP Newsletter is published under annex . - Lanl
X "Global Energy SysFt)ems and Common 'he ETSAP partnership and the extended Vice Chair A, Fierens
Analyses" of the International Energy Agency ~Network of ETSAP tool users celebrated its . o A Voss
Implementing Agreement for a Programme of ~30th anniversary in 2008. The success of this ‘
Energy Technology Systems Analysis (IEA/ nearly unique collaboration community can
ETSAP) be attributed to the contributions of the 17 BELGIUM A. Fierens
The objective of the ETSAP Newsletteristokeep ~ Contracting Parties, the dedication of the  — ~aAnapA H. Labib
ETSAP participants and the wider energy planning ~ €xperts involved in ETSAP, and the efforts of
and modelling community informed of the modelling community experts. DENMARK A. L. Beck
advancementsin th(_a m_e_thodolo_gy andtools,as  The final report of Annex X "Global Energy EU M. Heumer
Weg asthe SIa.t”ShOf S'lg”'f'pam IS C?mplmehd' Systems and CommonAnalyses" summarizes ~ FINLAND P. Salokoski
lér.}se:g%glrs'lnt €planning stage empioying the. ) advancements, applications, and FRANCE X, Lefort
accomplishments within the community in the FRANCE PE Chevet
Operating agent most recent years (2005-2008) and thereby o
demonstrates why ETSAP has sustainednow ~~ FRANCE B. Legait
?i?ncség |§3T50§gt70 7(9785ATREM s.rl) for three decades. It provides many examples GERMANY A. Voss
el.i+ of policy relevant application of the MARKAL/ i i
e-mail: gct@etsap.org TII&ESymodeIIing [F))Igtform and its continued GREECE . Glannaiidis
http:/www.etsap.org spread to new users through capacity building - h e
projects, as well as the ongoing advancement ~~ ITALY F. Gracceva
::Fé?e?-?:;gmcer ofthe methodology to meet the requirements ~~ JAPAN
: for integrated energy planning in these I
Erl{q;i?gPté?sTgﬁg?éiea ofg challenging times. With the_knowledge and Egiaﬁ\( i\/\;..dl\.loh
e skills needed to effectively use the - Flae
methodology now widespread around the SWEDEN K. Hammes
Editor world, the framework is positioned to make SWITZERLAND H. Turton
further important contributions towards ,
Maurizio Gargiulo - ltaly identifying p%licies and pathways that will lead THE NETHERLANDS -~ H. Jeeninga
Er:q;iﬁziféztﬁg?fu%io@gmail com to the low-carbon future essential for UK S. Pye
‘ ' ' sustainable development on our planet. us C. Di Figlio

—



