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GLOBAL ENERGY SYSTEMS AND COMMON ANALYSES
FINAL REPORT OF ANNEX X (2005-2008)
1. Highlights
The final report of Annex X "Global
Energy Systems and Common
Analyses"1 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 IEA 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
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out by the ETSAP Partners and
community of users of the ETSAP
Tools, while evolving in several
important directions.
(a) Use of the MARKAL-TIMES model
enabled expert groups conducting
integrated energy systems to 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 a result 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 IEA 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
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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 multiregional 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, singlecountry 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 multinational teams, build multiregional 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

copies) and advise the decisionmakers 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 decisionmakers 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.

Figure 1: ETSAP Partners and the Dissemination and Use of the ETSAP Tools2

2 Only those countries with at least one MARKAL/TIMES modelling team active during the Annex are "painted."
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3. Participation and Coordination to Other Bodies
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
(a) 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.

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 (Italy),
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
[AusAID], 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 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.
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Achievment: Overview of Annex X Activities and Accomplishment

1 - International Applications Using Global Models
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2 - ETSAP Partners Country Studies
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2-

ETSAP Partners Country Studies (Cont.)

3 - Other studies
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3 - Other studies (Cont.)
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4 - Multi-regional Analysis
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The final report of Annex X "Global Energy
Systems and Common Analyses" summarizes
the advancements, applications, and
accomplishments within the community in the
most recent years (2005-2008) and thereby
demonstrates why ETSAP has sustained now
for three decades. It provides many examples
of policy relevant application of the MARKAL/
TIMES modelling platform and its continued
spread to new users through capacity building
projects, as well as the ongoing advancement
of the methodology to meet the requirements
for integrated energy planning in these
challenging times. With the knowledge and
skills needed to effectively use the
methodology now widespread around the
world, the framework is positioned to make
further important contributions towards
identifying policies and pathways that will lead
to the low-carbon future essential for
sustainable development on our planet.
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