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L. Introduction
This report provides a summary of the processyiies and outcomes achieved by the
project in the period of July 2010 to May 2012

A. Background

In 2007, the IIASA established a working group witlienmational partners to develop a
global assessment of energy policy agenda (brocitaehed) and contribute to the global
debate on energy and climate change issues. The l@&SAbeen a multi-year and multi-

stakeholder activity that aims to help decision erakaddress the challenges of providing
energy services for sustainable development thrautgthe world. The GEA has brought

together approximately 200 analysts world-wide tmtdbute independent, scientifically

based, integrated, policy-relevant analysis of entrrand emerging energy issues and
options.)

In August 2009, a project to disseminate the tag@serated by the GEA process was
presented by UNIDO and IIASA to the GEF (Global igyeAssessment: Developing Policy
Tools for Jointly Reducing Energy Poverty and Ghemrse Gas Emissions) for funding. The
GEF CEO approved the project which envisioned agpraknt of specific tools, reports and
technical analysis along with an implementationgazefrom October 2009 to April 2011.

In January 2011, the GEF convened a meeting in iWgtsim DC to review the progress
made under the GEA project. This meeting was ctidine the GEF CC team Leader and
attended by the UNIDO and IIASA GEA teams. Both jpcdb teams made detailed
presentations on the present status of activisategic approaches and deliverables under
the GEF project, which was followed by a thorouglscdssion. A number of useful
comments and suggestions were made by the GEF @€ & later incorporated in the
document. Finally, a tentative roadmap for complewf the project activities was discussed
and agreed.

In April 2011, IIASA sent UNIDO a request seekingject extension to December of 2011,
since the delays in the overall GEF report findima have had repercussions in the
implementation of the key activities under the Gkfkded project (see AnnexRequest for
no-cost extension dated 20 April, 2011). From May to June of 2011 a full revision of the
project planning was conducted and a new work ptablished (see Annex 2).

B. Global Energy Assessment: Developing Policy Tools for Jointly Reducing
Energy Poverty and Greenhouse Gas Emissions

UNIDO has developed a project jointly with the imi@tional Institute for Applied System
Analysis (IIASA) which uses the GEA as a knowlegdgtform and develops specific
analytical tools aimed at informing decision-makensthe scaling-up of low carbon energy
technologies, achievement of reductions in greesd@as emissions, and the reduction of
energy poverty. The outcome of the project is &at a better understanding among



decision makers of key technologies, technologystier issues, policy instrument choice and
major sustainable development issues.

The project specifically uses the scenarios antyaisaobtained from the GEA to provide
policymakers with tools for decision making. Therlghop aims to present the tools and
regional aspects of the project including two iattive PC-based tools, with the following
characteristics
. Scenario analysis tool: designed to allow poiitgkers to rank their priorities
for different policy objectives and see in realdithe future implications for the
global energy system, in terms of technology demleyt, funding requirements,
GHG emissions, air pollution and health impacts| energy security.
. Energy access policy tool: model different eneaiggess policies (subsidies
and microfinance/grants) and their costs and bemnefi

III. Scientific analysis in the GEA and policymaker advise under the
GEF project

The following section explains how the technicadlgmsis done by the IIASA experts was
used as the basis of the analytical reports and tteveloped for the GEF project

A. The Global Energy Assessment (GEA)

After 5 years of work, the Global Energy Assessmemiow completed. The final product, a

manuscript of some 1800 pages was delivered tpubésher, Cambridge University Press,

in March 2012 for printing and publication. The oepshall be formal launched at asession
of Rio+20 where over 120 heads of state and goventiwill be present.. Up to date, this

will have been the most comprehensive energy assedsconsisting of a collection and

analysis of the most up to date peer-revieweddlitee on the various topics covered by the
report in its four clusters of topics.

The four clusters of GEA included: a review of thajor challenges of the 2Tentury, an
assessment of the technologies that we have alataladdress theses challenges, a review
of the options and pathways through which we hastergial solutions, and a portfolio of
policy recommendations and other measures to helgenthe urgently needed energy
transformation possible. In sum, it is an assessmihow energy is either contributing to
the problem or offering possible solutions.

B. Main Messages of the GEA Report

The overall message of the report is that, as ntlyreonfigured, energy systems will need to
be radically transformed. If not, energy, desp&el a potential solution to the many
challenges we face, will constitute a major hindeaand in some cases a major detriment to
the efforts by many to address these global chgdélenThese challenges include: poverty
eradication, global and national security, climatange, health, and the environment in
general. Attached as key messages of the rem@tAsnex 3).

The GEA is not the usual energy sector reportebstthis is an assessment that takes an-
depth look at every aspect of economic and soctality where energy is essential, and to



examine whether and how energy is delivering —abon the objectives behind these
activities. This thorough and comprehensive amalss undertaken by some 500 analysts
from several countries in every region of the world

D. Modeling Work developed under the GEA

Under the GEF project, a synthesis of the modeliagk done for the GEA and its results.
The intention was to translate the scientific firglinto practical recommendations for energy
decision makers .

The GEA explored several possible transformatipa#thways of the future global energy
system with the overarching aim of assessing ttlent@ogical feasibility as well as the
economic implications of meeting a range of susiali® objectives simultaneously. As such,
it aims at the integration across objectives, &g goes beyond earlier assessments of the
future energy system that have mostly focused theespecific topics or single objectives.
Through its modeling work undertaken through tls faw years, the team assessed
technical measures, policies, and related costbaneifits for meeting the following
objectives:

* Providing almost universal access to affordablarcieooking fuel and electricity for
the poor;

* Limiting air pollution and health damages from ayeuse;
* Improving energy security throughout the world; and
» Limiting climate change.

The main outcome of this modeling work was to shibat it is technically possible to
achieve improved energy access, air quality, anerggnsecurity simultaneously while
avoiding dangerous climate change. In fact, a nundfealternative combinations of
resources, technologies, and policies are foundldapof attaining these objectives. From a
large ensemble of possible transformations, thistndt groups of pathways (GEA-Supply,
GEA-Mix, and GEA-Efficiency) have been identifieddhanalyzed. Within each group, one
pathway has been selected as “illustrative” in ptderepresent alternative evolutions of the
energy system toward sustainable development.

The modeling work showed that achieving all objegi simultaneously remains an
extremely ambitious task. Although a successfuldiarmation is found to be technically
possible, it will require the rapid introduction pblicies and fundamental political changes
toward concerted and coordinated efforts to integmgobal concerns, such as climate
change, into local and national policy prioritissi¢h as health and pollution, energy access,
and energy and security).

The transition, it is shown, can be achieved fraffeknt levels of energy demand as well
through alternative combination of resources. Ardepth modeling sensitivity analysis
showed, however, that efficiency improvements tghmut the energy system are the most
important options to achieve the transformationaa more sustainable energy future.

The modeling work of GEA shows, similar to earl&ssessments, that the transformation of
the energy system would require dedicated effodsiricrease global energy-related
investments to between US$1.7 trillion to US$2iRidn annually, compared with about
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US$1.3 trillion in annual investments today. Outtbfs total, about US$300 to US$550
billion of efficiency-related investments are reguai on the demand-side. Investments into
energy correspond to a small fraction (about 2%glatbal gross domestic product (GDP).

The modeling work and pathways developed illustrdtte importance of holistic and
integrated approaches, leading to substantial ecmn@o-benefits in the case that all
objectives are met simultaneously:

» Achieving society’s near-term pollution reductiamdahealth objectives is greatly
furthered by climate change mitigation, and sinlylastringent climate policy can
help further the energy security goals of individu@untries.

* The simultaneous achievement of climate changeatitin, energy security, and air
pollution control comes at a significantly redudethl energy cost when the multiple
economic benefits of are properly accounted for.

The modeling work shows that that the transfornmattavard sustainable objectives offers
multiple benefits that cannot be assigned monetalyes at a detailed level, but are
nevertheless important to account for.

The following are some important non-pecuniary fiehef the transformation:

* Universal access to electricity and clean cookimgrgy increases the productivity of
the poorest and thus contributes to overall welhip@and more equitable economic
growth. In addition, such access results in sigaift health benefits of more than 24
billion DALYs save in 2030.

» Pollution control policies consistent with WHO girality guidelines result in health
benefits on the order of 20 million DALY's saved2®30.

» Limiting climate change to less than 2 degreesiG@elsompared with preindustrial
times reduces the risks of a number of differepesyof climate impacts, summarized
by five main reasons of concern: the risk to uniquéhreatened systems; the risk of
more frequent episodes of extreme weather evemisgaitable distribution of
impacts (given that some regions, countries, amilations may face greater harm
form climate change); large aggregate damagesthendsk of large-scale
discontinuities (i.e. tipping points)

» Rapid decarbonization and thus stronger relianceffaciency improvements and
low-carbon energy (e.g. renewable) may create pEmaunities, thus providing
additional economic benefits.

In sum, the analysis done through the modeling vebi&EA, provided valuable insights of
what is possible and what it takes to make thessiple pathways a reality. Its work,
therefore, was extremely influential in the ovef@BA report and its findings. Under this
contract, a synthesis of this work and its ressl{grovided in a report with the title “The
Energy Transition: transformative pathways, chaiod opportunities”.



E. Policies for Energy Access

In addition to the modeling work described abotwegé chapters provided the basis for a
review of the progress to date, past policies andrnams, and the development of future
scenarios related to modern energy access. Prguniiversal access to modern energy is
one of the most urgent but also difficult challemgé our time. Developing solutions to this
challenge is one of the aims of the work of GEA ds@nalysis.

Under the GEF project, a synthesis of this wonr@vided in a report with the title “Access
to Modern Energy Access: Assessment and Outlookéweloping and Emerging Regions”.
The overarching objective of this report is to pdaevguidance on how to facilitate the
achievement of universal access to clean-combustioging fuels and stoves, and rural
electrification by 2030. This work is complementsdtwo inter-active web-based tools,
which have been developed in support of this study.

Through the work undertaken under this rubric, @A offers some insights on achieving
universal access by 2030 as follows:

* Improving energy access to modern cooking fuelsiapotential to avert between
0.6 million and 1.8 million premature deaths, oerage, every year until 2030,
including between 0.4 and 0.6 million deaths peryd children below the age of
five in sub-Saharan Africa, South Asia, and Pacific

* From atechnical and economic perspective, progidimost universal access to
electricity and modern cooking fuels is achievdie2030. This will require
investments of US$36-41 billion annually until 208tich is approximately 3
percent of total energy infrastructural investmeAtshe high end of this estimate,
about half will need to be spent on electricityessand rest in improving access to
modern cooking fuels.

* This goal may have a negligible or even negativesich on greenhouse gas (GHG)
emissions. This is due to the potential to replae#icient biomass use with modern
cooking fuels and kerosene for lighting with elaity. Current technologies that use
traditional biomass are associated with signifi@ntssions of GHG and aerosols dur
to incomplete combustion

» Supporting policies that provide a combinationaisidies and microfinance are
likely to be most successful and cost-effectivachieving universal access. In
addition, government-supported investments towastgy access will need to be
considerably ramped up, and targeted to rural antbte areas and poor urban
communities. Increasing private sector involvemeititalso be crucial to reach the
level of scale-up in access efforts required okierrtext decades.

The report lists the many challenges to achievimgearsal access (e.g. mobilizing $40 billion
in financing and putting in place the institutidosappropriately invest these finances),
among which are: the fact that one in five peoplthe world still lives without access to any
electricity and 40% still depends on solid fuelslsas unprocessed biomass, coal, charcoal,
for cooking and space heating, and the fact thterabsence of new policies by 2030 about
2.4 billion in Sub-Saharan Africa, South Asia ahd Pacific will still be relying on solid

fuels in their home, and over 800 million wouldld#ck electricity.

The report also lists some of the success faatoesérgy access expansion, among which are
the following:



» Strong supporting government role

* Integration of energy access and other developpaities
* Responsive, accountable institutions with locabirmement
* Innovative, solution-specific financing mechanisiausd

» Institutional support and capacity building

F. Policy Tools

Two web-based analytical tools were developedh&)IFASA Energy Access Tool (Energy-
ENACT), which permits the assessment of alternafivere policy scenarios, including an
estimation of investment needs and impacts at lthtgafand regional scales; and 2) the GEA
Scenario Database, which documents the full sdi@EA pathways in great detail, allowing
the user to explore the consequences of diffengmply and demand-side technology choices
for the feasibility and costs of reaching multipleergy objectives at both global and regional
levels.

The primary aims of the Energy-ENACT tool are toypde advice and visualize costs and
benefits that each policy or a combination of peBccould bring. By allowing a large
number of alternate energy access futures to bepamed within a common framework,
analysis and decision-makers are able to gain&kaquiderstanding of how alternate policies
can shape the future of energy access in dramgtiddferent ways, in terms of funding
requirements, effectiveness, demand implicatiomserghouse gas emissions, air pollution
and health impacts.

The Energy-ENACT tool is a user friendly tool tlgavtes users from diverse backgrounds
and with varied interests a web-based platformsgess the effects of a subset of energy
access policies by selecting different choices ama easy-to-use interface. This kind of
multiple policy approach to energy access policglysis is important, because the impacts
on energy access objectives cannot be easily caetpaithout detailed information on the
effect they have on different groups of populations

In addition, IIASA also developed the ENE-MCA — Egye —Multi Criteria Analysis Policy
Tool. This tools is designed to assist nationaigyamnakers in their strategic policy planning
processes. The tool extends work undertaken byGBA and, as such, is built on the
extensive set of global energy and environmentah&gdos that have been generated as part
of the GEA report.

As GEA concludes, the energy challenges facingespe@ire as varied as they are great, and
in charting a path toward a truly sustainable epdugure, a number of different objectives
will need to be fulfilled. These include:

* Avoiding dangerous climate change
» Achieving near-universal access to modern energy
* Improving energy security

* Reducing air and water pollution and the consequmepacts on human health and
ecosystems

* Minimizing ancillary risks



Maintaining the affordability and reliability of engy supplies for healthy socio-
economic growth.

Simultaneously achieving each of these importangieta is a major challenge for all
societies, current and future. However, it is alsequite evident that not all stakeholders
(governments, private industry, and individual aonsrs) prioritize the multiple objectives

in exactly the same way or to the same degree pditance. In fact, more often than not, the
objectives seem to be competing for attention.

The primate aims of the ENE-MCA Tool are to add s@nalytical rigor and objectivity to

the often subjective discussion surrounding thecephof energy sustainability and to do this
in such a way that the specific needs and prisritfethe decision maker are considered. Due
to the enormous synergies and to a lesser extadg-bffs between the various sustainability
objectives, the tool takes a broad, systems apbrd&acallowing a large number of alternate
energy-environment-economic futures to be compawttdn a common framework, analysts
and decision makers are able to gain a quick utatetsg of how alternate worldviews can
shape the future of the global energy system imdteally different ways, in terms of
technology deployment, funding requirements, greesh gas emissions and climate change,
air pollution and health impacts, and energy séguri

G. Overview of Deliverables

Deliverables Status

1.1 GEA Scenario work an
database allowing decision
makers to view scenario
outcomes for key energy
variables

1 Submitted — abridged version of Chapter 17 (UNIDO
reviewed 20 October 2011)
This work, like all others in this report, is basedthe
overall Global Energy Assessment (GEA) consistihgo
chapters in 4 clusters undertaken by some 500 stsal@ne
of the main chapters of the GEA is the one on stesmand
pathways to sustainable energy. Some 60 pathwanes we
examined with different combinations of demand anplply
with different technologies. The deliverable cotesisof a
summarized reader-friendly version of this chafaethe
general reader. In addition, the Global Energye&sment
prepared a comprehensive database that is avaitable
researchers, policy makers and academia. It iobties
most comprehensive data bases on energy avaitatiie t
public.

1.2 Interactive PC-based
scenario analysis tool
designed to allow policy
makers to rank their
priorities

Submitted to GEF on 13 September 2011

This interactive PC-based tool is based on theastemwork
of GEA and allows policy makers to examine consaeges
and tradeoffs in their decisions. The policy tbas now
been tested in two workshops — one in Africa anel ather
in Asia and one to take place in Latin Americarlatethe
year. Feedback received during these workshopwvil
valuable for refining and adjusting the tool torbere useful
to policy makers.

2.1 Specific chapters on Submitted to the GEF on 23 September 2011. (All

energy access of the major

Chapters under embargo):

analytical report of the GEA

Chapter 17 Energy Pathways for Sustainable




Deliverables

Status

Development, (Keywan Riahi)
Chapter 19, Energy Access for Development (Shonali
Pachauri)

Submitted (3 October 2011)

Chapter 2, Energy and society (Stephen Karekezi and
Susan McDade)

Chapter 23, Policies for Energy Access (Daniel Bdig)
These four chapters have now gone through a thbroug
internal review- Peer Review — and approval by Bevi
Editors. The manuscripts of the chapters are naw the
publisher — Cambridge University Press — and exqoki be
ready for publication around June of 2012. Chaptewas a
central piece of the GEA as it helped assess theusa
options for policy makers for decisions on sustalea@nergy
and critical to the success of the overall repQthapters 2,
19 and 23 were the main chapters dealing with pgipyver
development and energy access.

2.2 Energy access tool
Recommendations on
policies for energy access s
within larger policy
portfolios and written
outputs for dissemination of
GEA results.

Obtaining feedback and
providing guidance on the
changes in energy systems
needed to simultaneously
attend to the challenges of
the 21st Century

Completed fourth quarter 2011
The energy access tool is based on the analysis folur
etchapters mentioned under point 2.1 and more spalijfion
the work of chapter 17 on pathways and chaptexmn19
energy access and chapter 23 on policies for ersarggss.
The energy access policy tool allows policy makkes
possibility to examine the various options of piagas well
as the consequences of the various combinatiopsliafy
portfolios. The tool has now been tested in twoksbops
(Africa and Asia) and one to take place later itina
America. These workshops allow for feedback whidhlve
valuable for refinements to the tool.

3.1 Recommendations on
policies for energy access s
within larger policy

portfolios and written
outputs for dissemination of
GEA results.

Special access report analysis the implications fahe
eGEF (UNIDO reviewed 20 October 2011.)
A special report based on the four chapters —Chagten
pathways, Chapter 2 on energy and development,t&hap
on energy access, and Chapter 23 on policies fnggn
access has been prepared. This is a synthesie ah#lysis
of these four chapters with some 400 pages andiahkee
by over 50 analysts. The purpose of the reporttvas
synthesize this work and to provide an easy-readeess to
the dense analysis provided in these key chaptéhneo
GEA.

3.2 Obtaining feedback and
providing guidance on three
regional workshops -
notionally one each for

Reports submitted May 2012

Two workshops have now been undertaken and orakéo t
place later in the year

Africa, Asia and Latin

Africa: Cape Verde workshop to the West Africa Region:
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Deliverables Status

America. Programme Steering Committee meeting of 2012 has n¢
been held successfully (April 2012)

Asia: Jointly undertaken with TERI in India, this workgh
brought together researchers and policy makers @04y)
Latin America and Caribbeafo be organized jointly with
OLADE- the Latin American Energy Organtian in Quito,
(to take place during the Summer of 2012). Thisksbop
will bring energy specialists from the region adlvas
policy makers.

Reports of these workshops and the feedback retanee
now being prepared. But most importantly is thelbsek
received during these that will help the authord an
designers of the material and tools, to make aaiests and
refinements for future and general use by polickens

III. Summary of Contractual Aspects

The following section describes the contractuatpss between IIASA and UNIDO

A. Contract Duration and Timeline

The contract started on 1 July 2010 with an esechabmpletion date of 31 May 2011 as per
the attached timeline. This timeline unfortunateBs not possible to be met. As is normal
in this type of projects of the magnitude and camwy of GEA, the project had to be
extended. IIASA requested a no-cost extensionpgnl A2011.

The request was for an extension to 31 Decembet. 281 this time, a refined workplan was
prepared with a new timeline and deliverables sgec{Annex 2)

Reports and abridged versions of Chapters 2, 1723,9inalized September/October 2012
1. GEA Tools and Manuals finalized November/Decemlfdr22

Workshops held in Cape Verde on 11 April,

Workshops held in New Delhi, 8 May 2012,

Expected date of publication - June of 2012

Expected Launch of GEA at Rio+20 - 21 June 2012

Workshop in Eastern Europe June 2012

o a0k wbd

In terms of the GEA Report timeline during the mstent period, the GEA Council
increased its oversight to ensure that both theltima and the troubles encountered during
the last phase were overcome and solved (see Ahrietter of Mr. Nebojsa Nakicenovic to
Ms. Monique Barbut and Pradeep Monga dated 6 Deegrab11).
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As reflected in the letter, the period covered Ipegéh an extraordinary Council meeting of
October 19, 2011, has been dedicated to a rigonteihal review of all the chapters in
consultation with all the Convening Lead Authorsl &ead Authors of the GEA.

Given these delays, the new timeline for the cotigoieof the reports is as follows:

1.
2.
3.

GEA council review of all the chapters: Spring 2@d@ecember 2011.
Submission of all the chapters to the Publish@% February 2012

Page proofs reviewed by all members of Executiven@dtee and returned to
publisher — 20 April 2012

4. Date of publication - June of 2012

B.

Launch of GEA at Rio+20 - 21 June 2012

Progress Reports Submitted

The following reports were submitted to UNIDO o tiates specified:
First Progress Report October 2010 (Annex 5)
Second Progress Report December 2010 (Annex 6)

Third Progress Report November 2011 (Annex 7)

C.

Financial Controls in place

IIASA activities are all funded by member countresd by external funding specifically
targeted to projects. As such, it is obligated &intain a rigorous control of its income and
expenditures and these accounts are rigorouslyegldn an annual basis. IIASA maintains
accounting controls and mechanisms such that aliscmcurred or expended and/or any
actions taken by IIASA on third party sponsoredtraxts and grants (so-called externally
funded projects such as the one covered in theepre®ntract) are tracked, monitored, and
correctly allocated to those specific projects aadorded as such in IIASA’s accounting
records.

All costs are systematically documented to support justify them. Internal control
measures demonstrate and ensure that all coshatgt to a specific third-party sponsor are
subject to an approval procedure and that anytregudinancial statements and invoices are
issued in accordance with contractual obligatiamns &ctivities.

As mentioned above, IIASA accounts are audited alynby independent, external auditors
PwC Osterreich GmbH in accordance with internatisstandards on auditing and our
financial statements are publicly available.
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