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Perspectives on Sustainable Energy for the 21st Ceiny

Executive Summary

Energy and sustainable development

Affordable access to essential services underp@veldpment. Energy fuels many such services. The
‘energy-system' harnesses resource, transforms déinérgy carriers that are used in appliances and
machinery to provide those services. In order tuvige services to current and future generatidmes, t
‘energy-system’ itself needs to be sustainables Hmiergy system' may impact and interact with the
economy, the environment (including other physieslource or commodity systems) and society. The
effects of this impact and interaction should d&scsustainably managed.

The energy decision maker is thus concerned wilher(abling appropriate, affordable and adequate
service access; (ii) ensuring the energy-systendosso in a sustainable manner; and (iii) ensuaettie
broader interactions between systems does not conige the planet's sustained development.

Polarized and politicized views

Polarized and politicized views typically domindtee energy debate, at national, regional and global
levels. This has made it increasingly difficult fmergy decision-makers to untangle the evidebaals
for developing consistent decision-making framewsork

Through interviews with energy experts and a liiea review, twenty stylized perspectives on energy
were identified that are representative of the eapgdominant views in the global energy debateeyTh
are summarized ifable 1 It should be noted, however, that the lines ofsibn between these views
are not clear-cut, and views of energy expertscailyi consist of a mix of several of the stylizeidws
presented. These perspectives represent eithes godlstrategies, means and policies, or contexts a
limits, and thus operate on rather different levaigparently contradictory conclusions ultimatebrige
from a range of assumptions made for different tgoales which are rarely (if ever) made explicit,
including in many academic articles.

Suggestions for the way forward

Based on the experts’ feedback and literature we\sex suggestions were identified as commonly-adre
‘no regret’ commitments for Rio+20. They are gefigranodest in their ambition, but may be
nevertheless considered important steps for eneéeapision maker to consider, regardless of the
negotiated outcome of Rio+20. They are:

A. Scenarios and indicator®romote tracking the diagnosis, progress and sosnaf national,
regional and global energy systems with a commonofsetrategic' SD indicators.

B. Energy assessment®romote platforms for transparent national ancerivdtional energy
assessments (tracking economic development, fuelsfl physical resource use and
environmental impacts in a quantitative manner)

C. Economic efficiency:Assess opportunities to increase the economiciefiity of the energy
system, especially (but not limited to) where thgm®mote end-use energy efficiency
improvements.




Table 1. Twenty stylized perspectives on energy,edtified through interviews of experts.

Stylized views

Description and rationale

_ Empower the Lack of access to electricity, safe heating, and cooking causes over a million of deaths a year,
- % poor yet this has received little attention compared to GHG emissions mitigation.
] " N P . N
E" S Behaviour needs to change, since so-called ‘planetary boundaries’ will be exceeded, if current
= "_:’ Oh behave economic growth patterns continue. It may even be necessary for the ‘de-growth’ of rich
'E nations, for equitable access to services.
"E; _ Security first Is there enough energy available at the right price to ensure development? It is the priority
“® [ and right of every government to secure its energy supplies.
é 2 Development Lower income countries should be encouraged to undertake sustainable development actions
3 fir’s)t that are compliant with their drive to develop: nationally appropriate mitigation measures
are needed.
. . Using crops for large scale biofuel production will lead to higher food prices for the poor, and
Biofuel is bad . )
our vulnerability to the climate.
Ener In order to meet global GHG emissions targets, the burning of fossil fuels with no capture and
§ techno?c‘), storage must be limited. Urgently, a rapid change is needed in energy system investments,
S . - including, inter alia, large scale investments in renewable energy, energy efficiency, nuclear
= revolution
.,g power, and carbon capture and storage.
s Sustainable . - .
g ener Investments should be made only in energy efficiency and renewables, since only renewable
5 gy. ‘fuel sources’ can ultimately be sustained.
- technologies
.g:i Nuclear Nuclear energy should be the preferred option, as it is not intermittent and it is clean. Plants
o 2 . require little land, but produce much power as well as material used for medical, security and
5 renaissance
= other uses.
_g- Anti-Nuke Nuclear energy should be phased out, due to unacceptable risks at power plants, dangerous
g waste that remains radioactive for a very long time and might enable weapons production.
S Free the Markets provide the best mechanism to determine what investment and R&D needs to take
g ‘2 market place in the energy system, therefore subsidies must be removed. By getting everyone to play
© a a a
2 g by transparent rules, access to resources can be secured, as long as the “price is right”.
& = Leverage
s
2 2 learning Markets are entrenched and subsidies need to be provided, especially for renewable energy,
o through to help them compete with conventional fuels and secure necessary R&D.
E subsidies
= The polluter There should be a clear (exonerative or punitive) penalty charged for external costs incurred
pays by damaging the ecosystem and society.
= The prime As damage to the ecosystem (including GHG emissions) were made by (now) rich countries,
%’ o movers pay they should pay to fix the problem.
o 5 Put in place standards, feed-in tariffs, measurement and verification, mandatory audits,
B g Basket case . L "
3 3 carbon caps and trade etc. No single policy is sufficient!
;;u E Energy Is the single largest, most economic, environmentally friendly energy source yet to be
efficiency comprehensively harnessed, using a suite of measures.
" peak oil The age of fossil fuel is coming to a rapid end. Depletion rates for oil (and other) fossil fuel
" § have peaked or are about to peak. This leaves a gap to be filled as demand continues to grow.
"é 3 There are essentially limitless reserves of fossil fuels and their level of availability depends on
pr é No limits prices. At higher prices more unconventional resources will be discovered and exploited.
i Some postulate that gas is not a fossil fuel, but renewably produced in the underground.
© - — - - -
& Destroying the | The ecosystem provides a limited amount of services. We damage these services by polluting
S| E > . .
2|88 global too much or using too much. Since most do not pay for the damage they cause, they are free
S % o commons to continue destruction without restraint.
u8.| £ Planetary The limits to the use of these ecosystem services needs to be determined and boundaries
boundaries established. Once we overstep them disaster will ensue.




D. Strategies for modern energy accd3svelop strategies and supporting frameworks tp tiee
poorest countries gain adequate, affordable atcoesedern energy services (at least to meet the
MDGs) and prevent the more than one million deatlygar attributed to burning solid fuels in
poorly ventilated housing.

E. Evaluation of ecosystem servicddndertake transparent evaluations of ecosystemicssrand
their limits, to support discussions on their usage

F. Develop methodologiesor the integrated analysis of the systemic ingilans of meeting
simultaneously global food, water and energy neegigen that each is essential and each may
compete for common ecosystem (and other) servivgsitiect each other.

There were several additional suggestions madegltie feedback process, including:

1. On efficiency:It was suggested to emphasize and explicitly reizegpotential rebound effects
arising from efficiency measures. Some argued thatcounteracting of efficiency gains by
rebound effects may even need to be managed. Itpnsosed to do this by raising energy
prices, in order to keep the effective cost of #mergy service constant. This would avoid
exposing end-users to rising costs and negativadismn welfare, while sustaining the incentive
for reducing energy use (Wilson 2012). Others aigimat rebound effects are mostly limited
(Laitner 2012). Furthermore, it was pointed out thmiting rebounds might be hard to achieve in
a market economy. Efficiency of the existing stadkfossil power plants, as well as greater
emphasis on gas as a transition fuel should bed=nesl. Gains to be made here were large and
economic (Lloyd 2012). As urbanization is a strafrgver, there might be scope to develop
energy efficiency standards specifically for cit{tessner 2012).

2. On accessThe importance of access was suggested but erzpliabiat it requires the support of
indigenous peoples, and that it should not be imgpas a top-down way (Victor 2012). It was
noted that affordability increases as wealth isegated, calling for an emphasis on wealth
creation and to prevent long-term dependence osidies and related support measures (Lloyd
2012).

3. On technology:lt was suggested to develop a framework to engage fund international
technology cooperation for solutions that simultarsty address energy poverty, energy security
and local and global environmental concerns (Gritdd 2).

4. On measuredt was suggested to implement market "facilitatingeasures to enable sustainable
solutions for clean energy access, energy effigieand sustainable urban designs, such as
building efficiency standards, urban air qualitgretards, and capacity building for planning for
sustainable urban mobility with emphasis on nonampéd and public transport. (ibid)

5. On empowermentlt was suggested to explicitly recognize and gjtieen the role of rural and
indigenous women in energy management. It wast@adiout that women are not only end users
of energy, but also managers at the local levelyipfy a role in the conservation of existing
natural resources and in managing the renewableyersystems, such as solar and biomass.
Women need cleaner cooking energy, but there Gsalseed for strengthening their capabilities
in tree and water management, as well inclusioto@al, national and internal bodies set to
manage energy infrastructure (Kelkar 2012).

Finally, a cautionary note that the issues ideatifiere are important but not new. Lack of politvid
and leadership have limited the adoption of theggestions in the policy makers’ discourse in thst p
and will do so in the future, at both the interaatl and local levels.
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1. Introduction

The present study is a component of the projedtieht'Sustainable Development in the*2dentury”,
also referred to as SD21, which was carried oytré@paration for the Rio+20 Conference in June 2012.
The project was implemented by the Division for t8imable Development of the United Nations
Department of Economic and Social Affairs (DESA)dafunded by the European Commission,
Directorate General for Environment, Thematic Paogme for Environment and sustainable
management of Natural Resources, including endty\R{TP).

The aim of the study was to offer a perspectivéhefchoices, constraints and trade-offs that lieree
decision makers in the energy domain for the néxtt®B 50 years. Polarized and politicized views
typically dominate the energy debate, at natiomgional and global levels. This has made it insiregy
difficult for energy decision-makers to untangle thvidential basis for developing consistent denisi
making frameworks.

2. A Primer to the Global Debate on Energy and Sustaisble Development

Here we discuss energy and its role in developrtigait is sustainable; some aspects of our need for
energy services, selected characteristics, inierectand impacts of energy systems; selected trends
perspectives that are often articulated in thegynarena; and then potential responses by polidsersa
Readers fully familiar with energy systems may winskip sections 2.1 and 2.2 and continue reading
from section 2.3. Those who skip the primer may twamote that selected elements of this sectien ar
repeated in section 'Lessons learned and no reggeestions’.

2.1.Energy and sustainable development

Affordable access to essential services underp@veldpment. Energy fuels many such services. The
‘energy-system' harnesses resources, transformmstthenergy carriers that are used in appliances an
machinery to provide those services. In order tuvige services to current and future generatidmes, t
‘energy-system’ itself needs to be sustainables Hmiergy system' may impact and interact with the
economy, the environment (including other physieslource or commodity systems) and society. The
effects of this impact and interaction should d&scsustainably managed.

The energy decision maker is thus concerned with:
1. enabling appropriate, affordable and adequate geradcess;
2. ensuring the energy-system can do so in a sustaing@nner; and

3. ensuring that the broader system interactions d@ampromise the sustainability and sustained
development.

2.1.1.Access to a service

To most, 'energy' refers to a fuel or energy-carsiech as oil or electricity. However, these energy
carriers are only means to an end. The end is @hgacss that these energy carriers help to provide.
'Energy services' range from providing motive powvaard heat in industry, to information and
communications technology in commerce, to cooking eefrigeration in a household. Without energy
services, development of the socio-economy is wssiple. Those services should be accessible to the
user. They should be affordable and meet actualsie®n important element essential for sustainable



development is affordable, adequate and appropaatess to energy services to society and the
economy.

2.1.2.A sustainable energy system

The 'energy-system' consists of an array of teclyies, processes, appliances and practices thaeiton
resources to energy carriers to a service. On ndeokthe system are primary energy resources, asich
coal, crude oil, uranium, wind and others. At tileeo end of the system are the energy-services, asic
lighting, heating, motive power, telecommunicatitin,and others.

Figure 1. Global energy flows from extraction to usful exergy, 2005
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The energy system is thermodynamically inefficiéhtich energy is wasted. In many instances, it ney b
economically efficient to waste it. This may be ttzsse when the extra cost of purchasing more effici
machinery outweighs the cost savings gained frotuged energy purchases. There is however much
evidence that a large proportion of the energy &hst the system could be used economically, bobts
being used due to policy failures, ignorance andrfcing constraints.

The energy system is integrated, and at variousldetere is competition between energy carriehg T
energy system consists of several sub-systemathatther entrenched. They have specific reguistio
extensive markets and strong important utilitiessd fuel markets such as oil and gas, as webloager
markets are typically governed by special setsut#st Incorrectly formulated, these market ruley ma
hamper investment in alternatives. In some insrggbsidies, such as feed-in tariffs are implesteta
encourage the entrance of new technologies, susnas/ables.

The system is dynamic. While many individual comgmts, or subsets, of the system may be
unsustainable in the longer term, the objectiveaisustainable supply of services. Thus, using of
depletable resources is only unsustainable, ifév@nts alternatives from meeting the required ggner



service in the future, or if it has some other iwgampacts. Indeed, at a given point in timendy be
that the only affordable energy sources are ddgket®ther examples of negative impacts includdtiea
impacts or irreversible environmental damage.

The physical structure of the energy system ishwrhogeneous. Some energy infrastructure is long-
lived, whereas some appliances have relativelytdtietimes. Quick changes in the overall system ca
be difficult due to techno-physical constraints: fbr example - there was a need to move quicaldynf
fossil fuels for electricity generation, it wouldquire halting the use of power plant infrastruetthrat

still has considerable economic value. But many groplants are designed to run for decades, meaning
there is a strong economic incentive to continugr thse until retirement. Furthermore, the consiac

of infrastructure to use alternative fuels can ta&eeral years. Rapid switches in the energy systam
therefore be difficult. Energy infrastructure aldiffers strongly with respect to location, vintagad
other attributes. In many least developed countriee energy infrastructure is old and has low
efficiencies. In some developing countries, recgriwth has resulted in new investments in high
performance infrastructure. In other settings, whstringent regulation is in place, environmental
performance is typically high.

As demands in the system increase, resources deaplgiroduction capacities become limited, pressure
may be placed on specific pathways in the systdns. i§ especially the case if there are a limitechber

of supply options or routes. The disruption of thagptions or routes, coupled with the slow chamge i
certain energy infrastructure or limited alternasican lead to price spikes and ultimately thekol@an

of service supply.

This is particularly the case, where parts of tlistesn are interwoven with common infrastructure,
pathways or processes. For example, electricitesebn common transmission grids, oil may flow
through a limited number of routes with limited rexttion capacity, and a nuclear accident or buedt w
of a dam may affect wide areas. This makes comgenianthe energy system vulnerable to physical
disruptions. Those vulnerabilities may be exposgdadcidents (operational or natural) as well as for
political reasons.

2.1.3.Interactions and impacts

The energy system has important interactions witd @mpacts on other ‘systems’, such as the
environment, the economy and society.

The interactions can develop or damage each okitfes example, the emissions of pollution while
burning fuels can harm human health (society), sickkers reduce the supply of productive labour
(economy) and the pollution further damages ecesyst(the environment). Yet, the supply of eledfyici
to low income users can reduce local air pollut{environment). It can lower the cost of services
(economy), such as lighting. The availability ofatity lighting improves education, and quality d€l
(society). And if the production, transport and o$electricity do not damage the environment belyon
its carrying capacity, the (environmental) impaetybe sustainably managed.

The energy system has impacts on physical systé@imsse include the natural environment, affectimg t
supply of ecosystem services. Several parts ofetmergy system depend on and affect ecosystem
services. For example, naturally grown biomassedas the dominant household fuel for over a quart
of the world’s population. Ecosystem services Hratrelated to the energy system (directly or exdtly)

are numerous, yet neither systematic quantifiedpingp nor sense of relative value is availabledbcy
makers or actors. This makes abuse of this commod glmost unavoidable and potentially tragic.



Energy system interactions and impacts are fedupply chains of other essential commodities. There
competition for commodities needed in other systdfms example, the global demand for sustainable
supplies of food, water and energy continues tovgrapidly. Yet, the systems that supply each of¢he
have common components. As demand grows, it i¢yliket competition and interactions will also. In
many locations, fresh water is scarce. Freshwateiséd in the energy system (for cooling, processin
and hydro-generation), for food production (irrigat of crops and processing), for drinking and othe
services. Managing resources is a challenge, im gfeseveral competing uses at various nexus points

The energy system has a strategic role to plajéneconomy. Harnessing steam as an energy source
powered the industrial revolution. At present, éinergy system has many markets. These typicalfyala
strategic role, directly and indirectly. Perhags-with coal mining - it offers high levels of eropihent

and security. Perhaps - as with a petroleum expeiteoffers revenue and geopolitical leverage.il/h

yet other impacts to the economy can include imtireffects associated with the construction of
expensive facilities; or fuel import bills. The ddopment of strategic economic sectors, such as
petrochemicals or high-tech efficiency, chemicahawable or nuclear generation can have significant
economic spin-offs.

The energy system has inherent vulnerabilitiesrésks that pose societal, environmental and economi
challenges. This results in varying levels of ceoncenitigative action and exploitation. They have
resulted in civil society protest, the formation cdirtels of suppliers and consumers, and lobbies.
Governments often take action to address thesesabilities, which in turn has economic consequence
Some emphasize a need for investments to increagye self-sufficiency and suggest mandates for
phasing out - or in - particular technologies cel$u Others find these vulnerabilities acceptabig @o

not see a need for action. In recent years, agteonphasis has been made to ensure the appliadtion
global market rules. These rules limit the powepfducers to exert influence on supply. Infragtre
sharing and energy imports and exports also maka f@luable web of interdependence. They provide
an avenue for trade and cooperation. Allowing éamtjeconomic development, importers gain lowet cos
energy and exporters generate revenue.

Other social aspects of the energy system incladec bevels of empowerment that are gained by acces
to affordable, appropriate service. These inclusthiced health impacts due to lower emissions, highe
education rates that come with improved lightingl d&T. In order to deliver on the Millennium
Development Goals (MDGSs), energy services and acaesneeded to a greater or lesser extent for all.
Furthermore, the use of these services unearttdugtive potential for economic activities that are
otherwise unavailable. Thus an important interactigth society includes the delivery of services to
tackle poverty and inequality.

2.2.Selected Trends

Global energy use has increased with technologpgdhapopulation and economic growth over the very
long-term. Dramatic gains have been experiencett vapid industrialization. The share of modern
renewables has barely crossed the 1% thresholdilip 2nd is thus too small to be noticeable in Edur



Figure 2. Global primary energy use, 1800-2010.
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The energy system has driven economic growth aodged services to households. However, much of
humanity is still without access to modern fuelgcéss to electricity and modern fuels has improved
(Figure 3), but has not kept up with populationvgioin most of the developing world (Figure 4). 3hi
has continued to marginalize the development piallesit millions of people and businesses.

Figure 3. Electricity access in selected countrie$920-2010.
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Figure 4. Number of people without access to modeffuels
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Energy system development has continued its radiancfossil fuels. The effects of this include, st
others: committing to new long lived infrastructuaad increasing trade levels and emissions. Gloibal
trade is currently at an historical high, and symapacity has been constrained. This adds pretstine
limited number of strategic trade routes and exgsr{IEA, 2011). However, there have been increased
investments in renewable and nuclear energy. Thets® improve energy independence, release peessur
on constrained supplies of alternatives and reduatissions.

Figure 5. World oil trade, in million tonnes
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Source: Standard and Chartered, 2012



It is difficult to quantify all impacts of the energy system. Yet, it is cleart #w@ergy-related GHG
emissions have continued to rise. In view of thpeeience with GHG emissions reduction efforts @ th
past 20 years, it appears unlikely that emissiensl$ will be kept within what might be considefedfe
limits”. Increasing evidence suggests that the ggneystem's demand for water for processing, cgolin
and hydro-generation is becoming constraining imesgircumstances. And demand for irrigation, water
pumping and purification is, in turn, increasingeagy demand. There is also some evidence thatn give
current market structures, biofuel production iases food prices. These and other trends need to b
better investigated and understood.

Figure 6. Differences between desired GHG emissionsductions and the sum of pledges (“emissions gap”
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2.3.Key perspectives in the current energy debate

Energy decision makers are faced with an arraymgfortant and sometimes conflicting perspectives.
They are charged with making sense of these pearggecevaluating their merits and where needed
taking action. A selection of key world views ofterpressed in the energy debate are stylized in a
provocative manner below. They often appear coittay and the list is by no means comprehensive.
We go on to discuss policy maker responses ancethdting call to action.

1. Empower the poor: Lack of access to electricity, safe heating, asaking causes over a million
of deaths a year, yet this has received littlentite compared to GHG emissions mitigation.



10.

11.

12.

13.

14.

15.

16.

Security first: Is there enough energy available when needed eatright price to ensure
development? It is the priority and right of evargtional government to secure its energy
supplies.

Oh behave:Behavior needs to change, since so-called ‘plané@undaries’ will be exceeded, if
current growth patterns continue. It may even bmessary for the ‘de-growth’ of rich nations, for
equitable access to services.

Development first: Lower income countries should be encouraged toertake sustainable
development actions that are compliant with theived to develop: nationally appropriate
mitigation measures are needed.

Biofuel is bad: Using crops for large-scale biofuel productionlvghd to higher food prices for
the poor, and increase our vulnerability to thenalie.

Energy technology revolution: In order to meet global GHG emissions targets,biln@ing of
fossil fuels with no capture and storage must betdid. Urgently, a rapid change is needed in
energy system investments, including, inter akage-scale investments in renewable energy,
energy efficiency, nuclear power, and carbon captind storage.

Sustainable energy technologiesinvestments should be made only in energy effoyeand
renewables, since only renewable ‘fuel sources’uttimately be sustained.

Nuclear renaissanceNuclear energy should be the preferred optiont, igsnot intermittent and
it is clean. Plants require little land, but produmuch power as well as material used for medical,
security and other uses.

Anti-Nuke: Nuclear energy should be phased out, due to uptadie risks at power plants,
dangerous waste that remains radio-active for § l@ng time and might enable weapons
production.

Free the market: Markets provide the best mechanism to determinat witvestment and R&D
needs to take place in the energy system, thersfirgidies must be removed. Further, by getting
everyone to play by transparent rules access tiuress can be secured, as long as the price is
right.

Leverage learning: As markets are entrenched, subsidies need to dadpd, especially for
renewable energy to help them compete with coneealifuels and secure necessary R&D.

The polluter pays: There should be a clear (exonerative or punijpe)alty charged for external
costs incurred by damaging the ecosystem and gociet

The prime movers pay:As damage to the ecosystem (including GHG emisgimvere made by
(now) rich countries, they should pay to fix thelgem.

Basket case:Put in place standards, feed-in tariffs, measuntraed verification, mandatory
audits, carbon caps and trade etc. No single p@isyfficient.

Energy efficiency: Is the single largest, most economic, environnintaendly energy source
yet to be comprehensively harnessed — and shouddre so using a suite of measures.

Economic and financing limits: Measures need to be put in place to improve adoesapital
for energy infrastructure.



17. Peak oil: The age of fossil fuel is coming to a rapid endpl@tion rates for oil (and other) fossil
fuel have peaked or are about to peak. This leawzs to be filled as demand continues to grow.

18. No limits: There are essentially limitless reserves of fds&ls and their level of availability is
dependent on prices. As prices increase more ueotional reserves will be discovered and
exploited. Some postulate that gas is not a ffwsi| but renewably produced.

19. Destroying the global commons:The ecosystem provides a limited amount of servite
damage these services by polluting too much orgusin much. However, as many do not pay
for this damage, they are free to continue.

20. Planetary boundaries: The limits to the use of these ecosystem serneesls to be determined
and boundaries established. Once we overstep trsaster will ensue.

In broad terms, these perspectives could repregats and strategies (1-4), means and broad moli6ie
16) and contexts and limits (17-20).

2.4. A view on the perspectives

Some perspectives may have very different perceingubrtance and relevance, depending on the
national, regional or international context of gadicy dialogue as well as other specific circumsts.

Means to achieve similar targets in similar segjngven following similar analysis, may diverger Fo
example, Finland has a policy to increase its ranat@pacity. Germany has a policy to phase itseaucl
capacity out. Yet, both have similar objectivescltsluas securing energy supply, while reducing
greenhouse gas emissions.

The decision maker, in order to make sense of thadeother perspectives, and in order to chariaout
meaningful course, is left with sometimes unavoidateps.

Based on feedback from proponents of the persmectisted above, we identified selected actions tha
help bring consensus to decision making. Theseetmos building actions include:

A. Scenarios and indicator®romote tracking the diagnosis, progress and sosnaf national,
regional and global energy systems with a commanokéstrategic' sustainable development
(SD) indicators.

B. Energy assessment®romote platforms for transparent national anceridtional energy
assessments (tracking economic development, fuelsfl physical resource use and
environmental impacts in a quantitative manner).

C. Economic efficiency:Assess opportunities to increase the economiciefity of the energy
system, especially - but not limited to - where sthepromote end-use energy efficiency
improvements.

D. Strategies for modern energy accddevelop strategies and a supporting frameworketp the
poorest countries gain adequate, affordable atcoes®dern energy services (at least to meet the
MDGs) and to prevent the more than a million deathy®ar attributed to burning solid fuels in
poorly ventilated housing.

E. Evaluation of ecosystem servicddndertake transparent evaluations of ecosystemicssrand
their limits, to support discussions on their usage




F. Develop methodologie®r the integrated analysis of the systemic ingilans of simultaneously
meeting global food, water and energy needs - dgikaheach is essential and each may compete
for common ecosystem (and other) services andtadtezh other.

Actions A and B are necessary for analytical reastonhelp diagnose and quantify the contexts and
limits, determine means and broad policies in otdaeach goals and strategies, with specific esfes

to the energy system. Actions C and D enable paggessment for two important policy actions, while
actions E and F provide important information cotisenot accessible to the decision-maker but Vial
making short term policy with wide reaching effects

Table 2 brings all the elements together that weehatroduced so far. For each of the twenty
perspectives on energy development (1-20), it atdi the relevant policy maker concerns (i, ii, aiad

and which of the six actions (A-F) might help brialgout consensus among the perspectives or at least
help better understand the disagreements betwesn. tActions A and B relate to specific analytical
improvements. C and D are actions that addresssikenes around which there is little controversyt, bu
much urgency. E and F relate to broader impacteetnergy system on the environment, but alsa othe
physical systems needed for humanity’s sustaingdldgment.

Table 2. Perspectives, consensus building actiomsd policy makers concerns.
Policy maker

concern

Perspective

1 Empower the poor
2| Goals and |Security first
3| strategy |Oh behave
4 Development first
5 Biofuel is bad
6 Energy revolution
7 Sustainable energy technologies
8 Nuclear renaissance
9 Anti-Nuke

Means
10 Free the market

and broad :

11 . Leverage learning

policy
12 The polluter pays
13 The prime movers pay
14 Basket case
15 Energy efficiency
16 Economic and financing limits

Peak oil

No limits

Destroying the global commons
Planetary boundaries




2.5.Conclusion

This primer introduced notions related to the usenrgy that will help sustain our developmenteai
various trends; highlighted key perspectives anduin these have suggested common steps reqoired f
the policy maker to build consensus and empoweasidecmaking.

Without empowered decision makers, national aneriattional consensus will be shallow. Uncommon
metrics will not allow common conversation. Withoakear national analysis underpinning their
commitments, participation in international dialeguwill be skewed toward well mobilized interests.
Further, without an indication of the value of g@ism services or tools to assess the broaden®fiec
energy system development it will be difficult teveélop consistent trajectories.

In summary, for a meaningful national and intemr@ energy dialogue commitment to appropriately
empowering decision making, as well as to our pajpuhs are needed.



3. Twenty perspectives on energy and sustainable deepiment

Next we delve deeper into selected perspectivesaiteaoften presented to the energy decision-makers
and report expert voices and feedback receivedatidmnpt is made to tag experts with particular giew
The purpose is not to be exhaustive. Instead,ithdésato sketch a “rhetorical landscape” throughichih
policy makers need to navigate. Furthermore, siges not taken and no critique offered of the
perspectives and voices. All of the perspectivas aint out supporting evidence and facts, and they
sketch important aspects of the complex realityeulyihg the global energy debate. The purpose is
explain the background for identifying actions taltéh meaningful consensus between the perspectives
that appear so strongly divergent at first glance.

Robert Kates, Professor Emeritus of Brown Universig, and Independent Scholar, Initiative on
Science and Technology for Sustainability.

Sustainability is extremely important for a worltat is growing rapidly. In particular, ‘the primar
goals of a transition toward sustainability oveethext two generations should be to meet the refea
much larger but stabilizing human population, tstsin the life support systems of the planet, an
substantially reduce hunger and poveiates, 1999).

o <<

The energy system powers humanity. The energy reyate with all resource systems is needed in an
appropriate incarnation to enable our sustainedeldpwment. To do so prudently, a number of
considerations are to be born in mind.

3.1.The energy perspectives

In the following, each of the stylized energy pedives suggested above (Jeable ) is described in
more detail by drawing on common arguments arttedlan the literature and by providing illustrative
guotations from well-regarded thinkers on energy.

3.1.1.Empower the poor

Perspective 1. Empower the poot:ack of access to electricity, safe heating, aswbking cause over a
million deaths a year, but has received little att®n compared to GHG emissions mitigation efforts.

Approximately three billion of world's populatiorsel biomass as the chief source of energy for cgokin
and heating. It is a cheap fuel, but comes atdseaf severe health impacts (UNDP, 2012). An esitiah
1.3 million people die every year due to indoor@oflution, mainly in Southeast Asia and sub-Sahara
Africa (IEA, 2012). Thus, access to cleaner anérsahergy sources, such as electricity, for domeste
(e.g. lighting, heating, cooking etc.) is essenfitail achieving inclusive development (Bogdanskalet
2010).

K.V. Ramani, Senior energy consultant, United Natios Development Program (UNDP)

To meet sustainability challenges, poverty reduci® key. The role of energy in poverty reduction
revolves around the issues of access, affordalditg choice. Differences in country situation gand
priorities indicate that while sustainable energyai common goal for the Asia Pacific region aregan
the entry points to it will vary from one countoyanother.(Ramani 2004)




Some argue that access to affordable and adequesegye services is a “missing” Millennium
Development Goal (MDG). In fact, such access isuireqd to reach the MDGs and other agreed
development goals, including those related to GH@ssion reduction (WCA, 2011). For example,
refrigeration of food or vaccines, cooking of meaddight for teaching are not possible withoutesxto
energy services. Yet, only small amounts of enengyrequired to provide basic services for the poor
Bringing universal access to modern energy senticedmost 3 billion people would require only abou
3 per cent higher global electricity generatiossléhan 1 per cent more demand for oil and lessXhzer
cent more C@® emissions. Not having energy as a distinct goalken invisible the most important
enabler of the MDGs, and thus dedicated infragtreaheeds might simply be neglected.

According to this perspective, it is essential iegdue consideration to improved energy serviaese
in important forums and events like Rio+20 (WCA12D

It is often the most vulnerable in poor societlest tare at risk due to the effects of damaging ldgweent
patterns. Women are both vulnerable and hold awitapt key to more sustainable development.

Govind Kelkar, UN-Women, South Asia Office

Rural and indigenous women's energy managemens noéed to be recognized and strengthened.
Women are not only the end users of energy, batralnagers at local level in terms of conservatbn
the existing natural resources and are increasirgbying an effective role in managing the renewgbl
energy systems such as solar and biomass. Admgjttedmen need cleaner cooking energy but thefe is
also need for strengthening their capabilitiesrieet and water management as well as inclusiongal|g
national and international bodies set to managergnénfrastructure (Kelkar 2012).

Women can contribute meaningfully towards enviramalenanagement to mitigate and adapt to clinate
change. This contribution can occur only if thesegender equality and their even involvement irhgac
step of policy making toward a green econofglkar, 2009a).

Access to alternative livelihoods will be essent@ communities and individuals to both adapt|to
climate change and contribute to GHG mitigatiorthlgh the suitability of any alternative livelitebes
dependent on the individual and circumstances ichvthey live. For example in Bastar, Chattisgayh,
Gond and other areas adivasi women have develdpsdskills in traditionally male vocations such ps
in terracotta, bell metal and wood sculpture. Thedrnative skills could increase their economnic
resilience as the climate shifts, since they desgemomen's dependency on agriculture or colleation
NTFPs, which global warming is expected to impagatively.(Kelkar 2009Db).

Wolfgang Lutz, Director, Wittgenstein Centre for Demography and Global Human Capital

World population is likely to decline in long term.is not today’s energy intensive growth ratettha
brings the fertility rate down, but it's the levafl female education (the trend is that even inpberest
countries, less educated women have more childiem)be able to maintain the world population
acceptable range, it would be meaningful to inwestducation.

n

3.1.2.Security first

Perspective 2. Security first: Is there enough energy available at the right e to ensure
development? It is the priority and right of evegpvernment to secure its energy supplies.




Policymakers often equate the attainment of enepgurity with reducing dependence on imported
energy sources, diversifying supplies or securimgrees of fuels, either by freeing up markets and/o
supply routes (Cohen et al 2011). According to thésspective, every country must ensure that its
supplies of energy are secure, in order to enssidevelopment. In China, for example, energy isgcu
has been categorized as a domestic economic devetwgssue rather than a part of foreign policy for
several decades (Jian, 2011). Historically, the hdtionalized the oil production of countries unisr
influence (Klare, 2008) and others continue to lt® $ame. The quest for long-term energy supggies |
becoming a matter of increasing regional competiticith secure access to oil and gas a matter of
national strategic consideration. This tension dtems actions to deal with pressing concerns sach a
climate change (Bazilian et al, 2011). At the vigst, the combination of energy security and alem
change concerns are unleashing a wave of politiatines and investments around the world that will
fundamentally alter the way that we manage anceneegy (LLOYDS 2012).

Christof Ruhl, chief economist and vice presidentfaBP

Climate change, carbon emissions and energy sgqowint to the simple fact that no renewable soyrce
is currently capable of supplying a reliable enelmse load. Natural gas could maybe be considesdd a
an acceptable transition solution. Addressing clienahange is crucial in order to reach any form| of
sustainable situation. However, any solution wdhtinue to burn carbon containing fuels far inte@ {h
future. Moreover the accelerated growth in deviglgountries and high shares of coal in their eyer
portfolios must be related to globally increasin@Llevels and rising emission content per unit| of
energy. These trends are also going to continuthduarinto the future than many would preféRuhl
2008, 2009 and 2010)

3.1.3.0h behave

Perspective 3. Oh behaveBehaviour needs to change, since so-called ‘plamgtboundaries’ will be
exceeded, if current economic growth patterns cont. It may even be necessary for the ‘de-growth’
of rich nations, for equitable access to services.

According to this perspective, it is essential twat change our behaviour. If we continue to spamnd o
natural resources and assuming continued econamietly trends, we could face a drought of natural
resources, sooner than mankind might imagine (Meadg al 1972). We will have to (and can) find a
way of achieving meaningful development withoutreasing GDP (Victor, 2006). In fact, current
economic growth will simply have to slow down if \eee to share our resources to face the currertwor
challenges such as, climate change, health, educatid population growth, with any measure of gquit
(Hillyard, 2009). Investment is needed in the egmal assets on which we depend. Further, we rneed t
redefine prosperity beyond materialism and theenirfgrowth’ based model (Jackson, 2010). Actions
will require rich countries to reduce their economgrowth targets and to provide support to the wsrl
poorest (Arnsperger, 2011).

Peter A. Victor, Professor, faculty of environmentastudies, York University.

‘Learning to live within the limits of planet Eariih justice and in peace is the fundamental chajeaf

the 2f' Century' (Victor, 2012). It is important to bear imind that the economy is a subset of |the
biosphere. The economy is placing an excessiveehund the biosphere. Technology is not enough to
solve the problems that we have created for oueselVhus, to tackle inequality, rich countries dtddu
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take the lead and manage without growth — or evegréwth. A key element to maintaining prospeyity
without growth is shorter working hours in develdmEonomies and potential redefinition of sociad an
economic systemgVictor 2008, 2011, 2012)

One option to ‘de-growth’ may be to reduce popolatior at least reduce population growth.

Thomas Buettner, Branch chief, United Nations Depament of Economic and Social Affairs.

The share of the old in the population will congrio grow. However, decreases in fertility are rezkd
for all countries for their sustainable developmei@uettner, 1995)Yet, as an important measure for
mitigating climate change, population developmertften ignored(Buettner, 2008)

3.1.4.Development first

Perspective 4. Development first.ower income countries should be encouraged to artdke
sustainable development actions that are compliarth their drive to develop: nationally appropriate
mitigation measures are needed.

The global economy has grown — and the rich haware much richer. Yet, the plight of the poorer
developing countries is woeful. Low income courdrigeed to develop to provide basic necessities
(Streeten et al, 1981). In the same way as developentries were free to peruse their growth agenda
developing countries must now be free to do theesaret, this has strong implications for the plénet
GHG trajectory (Muller, 2002). Projections indicdteat developing countries play a large role in the
success or not of meeting climate mitigation taag®iahi et al, 2012). It is therefore essentialt th
climate focused trajectories are found that arenally appropriate. In fact, developing countrsé®uld
seek sustainable development polices that do mapramise their economic growth (Danga, 2003). In
short, if adopted, the ‘green economy’ should aglieal and equitable growth (UN, 2011a).

3.1.5.Biofuel is bad

Perspective 5. Biofuel is badlUsing crops for large-scale biofuel production Wwiead to higher food
prices for the poor, and higher vulnerability to éhclimate.

On 14 April 2008, the online African Energy Newsvigsv news service noted that food riots had killed
five people in Haiti, adding, “The diversion of fb@rops to biofuel production was a significanttéac
contributing to global food prices rocketing by 883the last year, and causing violent conflictéHaiti
and other parts of the world.” (Tenenbaum, 2008)fdct, changes to biofuel production in a single
country can affect global food securityTHe fact that cassava is being used for biofuelChina,
rapeseed is being used in Europe, and sugar casewblere is definitely creating a shift in demand
curves, says Timothy D. Searchinger, a research schotaPrnceton University. Biofuels are
contributing to higher prices and tighter mark&tNY Times, 2011).

In 2008 and in 2011, there were spikes in worldfpaces. According to the New York Times (Foster,
2012), researchers are projecting that by 2013 faices will soar to unparalleled heights, causing
widespread hunger in the most vulnerable populataomd social unrest, with an enormous potential for
loss of human life. Research indicates that someialr factors behind food price increases are the
conversion of corn crops to ethanol and investecsfation on the agricultural futures market.



3.1.6.Energy technology revolution

Perspective 6. Energy technology revolutiontn order to meet global GHG emissions targetse th
burning of fossil fuels with no capture and storageust be limited. Urgently, a rapid change is nedde
in energy system investments, including, inter alilrge-scale investments in renewable energy,
energy efficiency, nuclear power, and carbon capmuand storage

Cesare Marchetti, Physicist and Systems Analyst, #titute Scholar, 11ASA.

There is an array of technical solutions to limidm the planet's growth.Renewables are, in
comparison, unreliable and thin against the enormpower density of nuclear reactors that offer a
good base load solution for future systems. Furtlpatentially limitless quantities of uranium are
available from seawater - should a large shift twlear become realitfMarchetti, 2006).

Analysis of long waves in the world economy (Koridna cycles), Marchetti suggested that their
influence is discernible in technological penetratpatterns and that the introduction of Hydrogen i
most certainly also following such a path. Thetfphase, i.e. idea introduction, is now completeisT
leaves a half-century long second phase of tecgmm@bdevelopment and launch that needs fostering i
order to reach full technology exploitation. In suary it is suggested that there are enough tedhnica
solutions and potential innovations to meet glofpaiwth in the context of constraints, such limiting
GHG emissions. (IIASA, 2012).

To meet the planet's growing needs and constradtitsechnology options are needed and fast. World
governments must start a US$45 trillioenérgy technology revolutibnor risk a 130 percent surge in
carbon emissions by 2050 (IEA, 2008).

Jesse Ausubel, Director, Professor, Program for theluman Environment, Rockefeller University

Researchers and practitioners need to multiply ¢heanliness, reliability, and safety of an energy
system relying predominantly on natural gas. T@@blems must shrink even as the scale of the gas
system doubles and triples globally during the rexiple of generationgAusubel, 2010).

The development of technology will inherently hilpprotect the environment. Historically energy

sector technology and fuel use has seen a ‘decaation’. Wood and hay have led to the use of coal
and oil. There will be further development as etherse carbon rich fuels are replaced with those tha
are hydrogen rich. These include natural gas andn&ally nuclear. Given current knowledge, the
ultimate fuel source involves a mixture of nuclpawer and hydrogen, thus moving away from carpon
emissions and assisting with balancing the clinnsgaes we now fac@Vade, 2011).

Options needed (and some estimate annual investragairements) include low-carbon energy from
non-combustible renewables plus bioenergy (190ohillUSD/year) carbon capture and storage (CCS)
and nuclear (5-40 billion USD/year), as well aseotimfrastructure (260 billion USD/year) (van Vuare
et al 2012). Although started, much more is neetlad.G8 group has agreed to commit to build 20 CCS
plants by 2010 which is estimated to cost about B&$0 billion — and further large scale investrsent
are needed in other carriers. (WCA) It is suggesiteatl the need is so great, that not even finaracidl
economic crises should deter governments from laagklenergy revolution. (Nobuo, 2008)

! Marchetti was one of the first to consider hydrogeay be a useful energy carrier while tacklingngdevels of
CO, with an initial version of carbon capture and sggraising the ocean as a carbon sink (IIASA, 2012).
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Arnulf Gribler, Professor, Yale University

Technology is central in monitoring the actual imfgof climate change and addressing them. Present
in every recognised driver of climate change, tethgy's effect on the environment is most often
indirect through its influence on social behavioand activities in terms of spatial pattern ahd
magnitude. Currently, technology impacts are mosttiirect (via productivity gains, income growth
consumption etc.), but in many instances it is sspe to separate direct and indirect effects. For
example, agricultural productivity growth leads tmore production/consumption (indirect effect), but
also to afforestation of least productive agricudtland back to forests, a direct, and positivéeef at
least in OECD (Grubler 1998).

In the future (consider for example carbon captanel sstorage (CCS) technologies) the "direct éffect
impact of technological change could be much, mkacber in a climate constrained world. Past
experience with traditional pollutants point to ardinance of the direct (emission reduction) efteer
the indirect one, or to the impact of lifestyles. ebn emission reductidi@ribler and Riahi, 2010).

Furthermore, considerations of inherent innovatigrcertainty and of the multitude of feedback effect

from technological advances, make simple causeeffiedt approaches unacceptable, leaving the main
GHG issue of energy generation and use to be sdiyedore complex models that focus on finding| the
right technology portfolios to reach a stabilisatiscenario(Gruibler and Riahi, 2010).

3.1.7.Sustainable energy technologies

Perspective 7. Sustainable energy technologies:estmnents should be made only in energy efficiency
and renewablessince only renewable fuel sources’ can ultimatélg sustained.

According to this perspective, renewable enerd@seacan meet 77% world energy demand by 2050,
provided they receive appropriate policy suppdPQC, 2011). Combined with behavioural change and
energy efficiency, there is no need to further dgvehe fossil fuel systems of Europe or to inviest
nuclear power and yet meet stringent targets (SEIQ). With this in mind, and given that renewaldles
not deplete energy sources, they are the onlyeiabt long term investment option for the energyose
With aggressive investments and R&D prices wilkéguced into the future. Furthermore, some modern,
renewable energy sources are already cost-convestititlay (IPCC, 2011).

Dolf Gielen, Head of analysis, International Renewale Energy Agency (IRENA)

Renewable energy should be used as much and ddygascpossible to overcome issues faced with the
climate and energy acceg§ielen, 2011).The surface has just been scratched in terms oft wha
can be done with renewable energy. Venture cajitabmbination with technological progress will opge
up many new avenues. This development should béeated.

3.1.8.Nuclear renaissance

Perspective 8. Nuclear renaissanciuclear should be the preferred option, as it istnntermittent
and clean. Plants require little land, but produgauch power as well as material used for medical,
security and other uses.

According to this perspective, nuclear investmerts expected to rise even in the wake of Fukushima
(IAEA, 2011). The life cycle emissions of nucleae dow compared to conventional renewable power
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plants (Weisser, 2007). Other low carbon energycasurequire expensive storage and large areas to
generate similar quantities of energy (Bryce, 20Mjclear has a history of providing reliable basad
electricity. France, for example, generates moas 0% of its electricity from nuclear (IAEA, 2011)
The nuclear industry has many strongly positive-gffs. Nuclear medicine, for example, treats ol

of patients a year, and many of the isotopes neeol®@ from nuclear power plants (WNN, 2008).

Hans-Holger Rogner, Chief, Planning and Economic &ties Section, International Atomic Energy
Agency

High and volatile fossil fuel prices, the need fobase-load electricity supply technology with &gb
and predictable generating costs, rising energy aemin many regions, energy security and clinfate
change considerations have fueled to rising expects for nuclear power. These factors that
contributed to the increasing interest in nucleawer before the accident at the Fukushima Dailchi
nuclear power plant in March 2011 have not chandédclear power, therefore, continues to play|an
essential role in the long-term energy mix of memyntries (Rogner 2011a&b, Rogner 2012 aé&b)

There are several aspects related to the sustdibhalif nuclear energy. Nuclear power provides
reliable base load electricity at affordable costsd contributes to energy diversification and hepce
energy security. On a life cycle basis, greenh@aseemissions per kWh of nuclear electricity ang ye
low and are comparable with the emissions of thet benewable technologies. GHG emissipns
originate predominantly from plant and nuclear estructure construction, uranium mining and fliel
preparation (depending on the electricity mix ugadenrichment) while the operation of nuclear powe
plants is essentially emission-free. Nuclear poageration avoids local and regional air pollutiogn
commonly associated with fossil fuel combustion @artdbe a potent climate change mitigation optjon.
Moreover, it creates technological spin-offs andigh-skilled work force. As well, nuclear energy(
provide energy services beyond electricity suchpescess heat, desalination or chemical fuels
(hydrogen). Nuclear fuel resources are plentifulrf@any centuries to congéaid)

The sustainability of nuclear energy is challendpdseveral risks ranging from safety aspects, wpaste
management, nuclear weapons proliferation, highfropt capital costs and public acceptance. The

weights of these risks vary from jurisdiction teigdiction and need to be addressed and satisfdgtor
resolved through intense stakeholder involvememtimFa sustainable development perspective, nuglear
is a viable option as long as the benefits exchedisks.(ibid)

Nuclear power is not a quick-fix solution to risiedectricity demand and climate change. The lgad
times associated with the development of a nationalear programme can be quite long, up to|10
years and more (e.g. establishing the necessamgsifictures ranging from a nuclear law, a competen
regulatory institution, a comprehensive safety ungdf a skilled and competent nuclear workfofce
(human resources), public information and a paditidecision making process). Plant construction @nd
licensing can take between four and eight yearsisi@iering these lead times, nuclear power plants|ar
not short-term solutions but long term investmenisards supplying an ever growing demand |for
energy at lowest environmental impagtbid)

3.1.9.Anti-Nuke

Perspective 9. Anti-NukeNuclear should be phased out, due to unacceptatdis at power plants,
dangerous waste that remains radioactive for a venyg time and might enable weapons production.

According to this perspective, nuclear radiatios mcreased long-term cancer risks, as evidenceteby
historical statistics of Chernobyl, Three Mile-lsth and the Fukushima region (Christodouleas et al.
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2011). There is no 100% safe way to transport,odismf or store nuclear waste, and the cost oaggor
has increased (Jeremy, 2006). Greenhouse gas (@#diS3ions from uranium mining have increased as
it is getting harder and harder to mine (Sovac®0Q7). ‘“The crucial weak point is man as such, who is
finally not able to control extremely complex sysfen operation and in the planning of necessafgtga
precautions in the long run. The accidents of €hvéle Island, Chernobyl and Fukushima speak an all
too plain languagé.(Pauli, 2012). Apart from waste and accidentgrehis another security issue raised
by nuclear technology that is a big concern: thdiferation of nuclear weapons. Plutonium from used
fuel in nuclear reactors can be used for weapams1974, India tested a bomb that incorporated
plutonium from a research reactor (Landau 2011)kofding to this perspective, there is a clear link
between the two.

3.1.10.Free the market

Perspective 10. Free the markedtarkets provide the best mechanism to determineatvimvestment
and R&D needs to take place in the energy systdmerdfore subsidies must be removed. By getting
everyone to play by transparent rules, access teotgces can be secured, as long as the “price is
right”.

According to this perspective, reducing the govezntis intervention in the energy sector would reduc
prices for consumers and, especially in the cunreceéssionary environment, would create thousahds o
good jobs for unemployed workers (IER, 2012). Tharkat simply provides the best mechanism to
provide lower cost services — as can be seen instlall other consumer markets(IER, 2011). A well-
functioning market increases the security of sumgblgoods (Nordhaus, 2010). At a national leveinso
would suggest that the open market clearly provideeased security and trade. Best et al (2010t po
out that the free market nature of the Canadiamggnsector is a strength, enabling energy security
through increased trade and growth and ensuringGhaadian resources are developed and extracted.
Further markets are needed, and they need to beatedewell. In particular, they can help drive
environmentally cognizant development. When magkétes do not fully reflect environmental and
social costs, consumers’ choices are distorted,(EDA2).

3.1.11.Leverage learning

Perspective 11. Leverage learning through subsididdarkets are entrenched and subsidies need to be
provided, especially for renewable energy, to h#iem compete with conventional fuels and secure
necessary R&D.

According to this perspective, energy subsidiesrmeessary. Fossil fuels and nuclear have benefited
from them in the past and are now entrenched. Giverdual need of having to supply clean, low carbo
energy and provide a level playing field, subsidissrequired for renewable energy development.

Furthermore, subsidies have important implicatimnslimate change and sustainable development more
generally through their effects on the level anthposition of energy produced and used (UNEP, 2008).
Renewable energy incentives can be integrateddatbon markets and support research, development
and demonstration (RD&D) and leading to technolalgitearning” (DBCA, 2009). A subsidy limited in
time could give countries a strong incentive toede@te electrification.



Jeffrey Sachs, Director, The Earth Institute at Colimbia University

Climate change is a devastating global issue the¢ds immediate action. Business (oil) lobhies
constrain solutions, in the United States in patac. A tech roadmap is needed; expanding the tige o
existing technology is not enough to solve the lprabGlobal carbon levy is needed to: (1) help ppor
countries adopt new technology; and (2) fund R&[@giBnal cooperation is required, especially|in

Africa, South-East and South Asia. For now, Europght be seen as the 'best' model: having regipnal
plans with financing considerations. A global netivavould help gather and expose useful ideas ffom
around the worldSachs 2011).

3.1.12.The polluter pays

Perspective 12. The polluter pay$here should be a clear (exonerative or punitivegnalty charged
for external costs incurred by damaging the ecogystand society.

Jack Powelson, Emeritus Professor of Economics, Umrsity of Colorado

“Pure air, for example, is the common property ohyna company that fouls the air without paying [for
it receives a stolen profit, stolen from the peopleo suffer. Logging companies using federallytQuil
roads take advantage of external costs. Environatistg should lobby to internalize the externatitley
requiring firms to pay the costs of pollution. Legg should pay for the logging roads. If everyongly
all costs (and passed them on in the price to tesemer), environmental degradation would sink to
restorable levels(Powelson, 2002).

According to this perspective, regulatory and vtdip economic instruments that put a price on the
services that nature provides are needed to dieduasinesses from plundering the natural resowces
which their futures depend. The past 20 years saea the emergence of a range of such instruments,
from carbon markets aimed at capping the growiré®nhouse gas emissions to biodiversity offsetis th
allow businesses to compensate for unavoidable ta@rhabitat. Governments now need to be creative
about building on these and scaling them up tovel lehat will have a real effect. Imposing a prme
natural resources and ecosystem services is higdanost effective way of forcing businesses tcetigy
without damaging nature (Beyon and Jenkins, 20R8yment for environmental services (PES) cannot
be considered as panacea for biodiversity conservdtut they can present a promising tool notably
internalize indirect use values derived from ecteys, such as water filtration functions of wetksud
storm protection functions of mangroves, that ptevbenefits to human beings outside the ecosystem
and for which the traditional set of environmenpalicy instruments had long been deficient (Wertz-
Kanounnikoff, 2006). Ecological Economists maintdiat there needs to be a fundamental change in the
basic assumptions and economic models so that sensyservices are incorporated as internalities.
(Lumb, 2002).



William D.Nordhaus, Sterling Professor of EconomicsYale University

There is doubt surrounding the efficiency of cutreliimate change policies in particular with relat
to the Kyoto protocol that included only 8% of gibbmissions in 2007 over a single reduction pefiod
ending 2012. A 'new angle' needs to be includdtérclimate change mitigation battle seeking hielp
social sciences to understand the links betweerpolitical, economic and social systems and geregrat
efficient and effective solutions. While identifythree fundamental issues for climate change @ali
to tackle (e.g. emissions reduction overall levad @rajectory, their distribution across countrieand
the need to encourage participation of low-income &luctant countries), recent research conclufes
that price-type approaches, i.e. ¢@axation, are the most relevant and efficient $oahd that they
should be based on geographically harmonised marskeglties per industry. Finally, for an efficigint
result to be reached it is critical that this carbdax be set to equal the SCC (social cost of aafbo
assessing the added cost of an extra ton of caegpiivalent) for the considered ar@dordhaus 2007}
2011a & b).

[¢)

3.1.13.The prime movers pay

According to this perspective, those who are thearoause of climate change must embrace and address
their responsibilities, in line with climate justicDeveloped countries must address their climake ith

all its dimensions as the basis of a fair, effectiwnd scientifically sound solution to climate ap@aiiCJB,
2010). ‘Developing countries are not seeking economic hatsdtw solve a problem we did not cause.
What we call for is full payment of the debt owedus by developed countries for threatening the
integrity of the Earth’s climate systeénfflUNFCCC, 2009). Wealthy countries have to paydart of their
debt to the planet by helping developing counthiase a chance for sustainability (Brundtland, 2010)
Rich countries have to take the lead. With finaneaiad technical support from developed countries,
South Africa for example will be able to reduce ssions by 34 per cent below “business as usuagidev
by 2020 and by 42 per cent by 2025 (Zuma, 2011j)thEuy delay by developed country parties in
implementing their commitments to reduce emissiwilsincrease their climate debt to the developing
countries and significantly constrain opportunittesachieve lower stabilization levels of greenkous
gases and increase the risk of more severe cliohatege impacts (CJB, 2010).

Thomas Schelling, Distinguished Professor, Univeltsi of Maryland

In order to reduce carbon emissions, developed timsnwill have to pay more but will receive ledq o
the benefits. The impacts of climate change wsibde much greater for the poorer countries. It b
important to find ways to adapt as the climate dem while reducing carbon emissions. This will
include a universal carbon tax and tradable perrbiésed on country quotéSchelling, 2002).

3.1.14.Basket case

Perspective 14. Basket casePut in place standards, feed-in tariffs, measurent and verification,
mandatory audits, carbon caps and trade etc.

No one policy is enough to realize a developmeith piaat is sustainable. For example, to effectively
limit GHG emissions, different sets of options slobe considered, including subsidies, taxes, bieda
permits/quotas, standards, targets and othersyamiety of combinations. These will differ fromwatry
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to country. They will depend on local policies,tigions, experience and political situations (¥¢at,
1996).

Kejun Jiang, Director, Energy Research Institute, Gina

Technology is going to play an important role inifzts climate change mitigation plans, energy sgwin
and environmental protection. However, the techgglstrategy should be combined with energy gnd
environmental policiegJiang, 2011).

Policy effects will also differ as a function ofetlenergy-system, economic, social structure aradivel
economic scales (Freebairn, 2009). A mix of miigatpolicies — rather than a single approach - for
China has been shown to be most likely effectivan(Vuuren et al, 2002). Similarly, an EU scenario
analysis indicated that a 30% reduction in GHG simiscan be achieved in EU countries within fifteen
years by adopting an integrated and active clirpedéection and strategy (Wuppertal, 2005). A basket
policies and measures were shown likely to be gWedor South Africa (Winkler ed. 2006).

Nebojsa Nakicenovic, Deputy Director, International Institute for Applied Systems Analysis
(HASA)

Climate change, social inequality and poverty arganissues that the world is currently facing, and
there is an immediate need for a fundamental pagmadichange to produce a shift towards mpre
sustainable paths. The provision of affordable ascéo modern energy services and also |the
decarbonisation of the global economy is an imntediarting poin{Nakicenovic, 2009).

Actions needed to get there will be greatly enhdniog adopting global goals and targets, such |as:
Providing universal access to cooking and eledlyidly 2030 to the world's poor. Reducing energy
pollution (from energy activities) to comply withokid Health Organisation air quality guidelines. én
amongst others, to limit anthroprogenically indudedhperature change to at most, 2°C by 230@n
Vuuren et al., 2012).

3.1.15.Energy efficiency

Perspective 15. Energy efficiency:ls the single largest, most economic, environmedhyt friendly
energy source yet to be comprehensively harnessadd-should be done so using a suite of measures.

John “Skip” Laitner, American Council for an Energy Efficient Economy

Technologies and technology policies exist whichlccoeduce greenhouse gas emission sufficient to
achieve the specified stabilization targets at tigkgly modest cost given the size of the world ecgn
Achieving energy productivity will involve having deploy cost effective energy efficiency measures
across the full economy in a highly coordinated widanson and Laitner, 2007; Laitner, 2009).

According to this perspective, improvements in ggpeefficiency have fueled growth silently and
powerfully in much of the developed world. Enerdfjogency technologies now provide 75 percent ¢f al
U.S. demands for energy services (Laitner, 2006}k estimated that, without the (non-structusaiergy
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is today (IEA, 2008). And the potential for morelwetions in use is high (UN-Energy, 2009).

Charlie Wilson, Tyndall Center for Climate Change Research

We need to combine technological innovation in psges and systems with policies and behavijoral
aspects bringing social sciences to the aid of bEmachanging policy making. Faced with a growing
energy demand, a low cost and low impact altereativ system expansion is related to reductions in
household energy use which should become a reattibg for utilities and governments alike. Thet bes
results would be achieved through efficiency insiheg measures across the energy supply system, as
opposed to conservation methods (i.e. demand rietuctethods). Efficiency measures can be enforced
through a number of policy means including buildingde acceptability levels, building permit
requirements, or other zoning regulations. More ggaily we need to address climate change and
sustainability issues with structured decision mgkiools in order to generate a clear, straightfard
and well-structured decision proces@Vilson, 2012a; Wilson & Dowlatabadi, 2007; Wilsdfa
McDaniels, 2007; Wilson & Chatterton, 2011).

Not only does energy efficiency help reduce emissibut it helps stretch energy resources and fuels
further. Retrofitted and higher efficiency poweamis can produce more per unit of input. Meanwhile,
small volumes of electricity can produce more saxviln particular in developing countries, therdhie
potential of investments (in some cases realiledhe most efficient technology options, as a much
energy intensive industry is yet to be build. (UNeEgy, 2009)

Amory Lovins, Rocky Mountain Institute

After the industrial revolution, next is a revohutifor ‘natural capital'. The value chain of usingtural
resources to make profit without environmental iogst constraints has to change. By improvements in
material technology and energy efficiency, we castget our environment while also making more
profit (Lovins, 2012).This involves active research, development andogeptnt of energy efficient
solutions and renewable energy resources. Thesdi@od have the potential to meet future engrgy
needs at lower costs and are relatively unconsgdif.ovins, 2010).

3.1.16.Economic and financing limits

Perspective 16. Economic and financing limitMeasures need to be put in place to improve acdess
capital for energy infrastructure.

According to this perspective, the lack of accessapital for the energy sector is a key issuettier
developing world (GVEP, n.d.). Facilitation of thequired financing may require the development of
specialist bodies (1ISD, 2012). These would build existing efforts, providing access to analysis,
expanding financing options and developing riskigation and cost recovery mechanisms. This requires
the development and strengthening of appropriatgutional frameworks (UNDP, 2012).



Fatih Birol, Chief Economist, International Energy Agency

Global energy markets are becoming more interwah interactions have strong effects. As a result
of the rapid growth in emerging economies, energypglitics is changing and brings new challenges.
Regarding climate change, on the current policyetttory we will exceed safe limits within the ngxt
years. This is a call to action that is currentlysging from the major global emitters. An interoatally
binding agreement is necessary and a price on cartbesirable. As 1.3 billion have no accesg to
electricity and billions more rely on unsafe fuéds cooking and heating: There should be the glgbal
mobilization of public and private funds to providasic energy access. At the same time government i
LDC's need to establish appropriate political walhd institutional structures. Further they should

leverage instruments to provide an enabling envitent, mitigating the risk of access related

investmentglEA, 2011; Birol, 2012).

Van Vuuren, et al. (2012) suggest actions to imerthe financing required for energy transformation,
including providing stable framework conditions fenergy investment, developing new financing
sources for the developing countries and encougagiivate investments and new business models to
suppress the high investment burdens. In addibahé governmental level, commercial as well as-non
profit organizations such as the Global Village difiéication Program (GVEP) can also contribute in
supplying and arranging capital and investment&f@rgy access initiatives (GVEP, n.d.).

Tarig Banuri, Tellus Institute, and former director of UN DESA-DSD

The primary focus of policy research and globalegnents should be the de-carbonization of econpmic
development. “Instead of treating climate stabifiaa and economic development as separate [and
equal, the strategy should be to re-integrate the ftglobal policy goals, in part by separatipg
responsibility (and funding) from action.(Banuri and Opschoor 2007).

3.1.17.Peak oil

Perspective 17. Peak oilThe age of fossil fuel is coming to a rapid eridepletion rates for oil (and
other) fossil fuel have peaked or are about to pe@kis leaves a gap to be filled as demand contiue
to grow.

According to this perspective, an estimated 86%ylobal primary energy comes from fast depleting
fossil fuels namely oil, natural gas and coal. Ped’ refers to reaching the peak of most econahic
rate of oil production (Nelder, 2009). It is belkgelthat out of the 48 oil producing countries @& orld,

33 have reached the peak, including Kuwait, thesRnsFederation and Mexico (Kuhlman, 2007).
Therefore, a terminal decline in the global oilguwotion is expected around the year 2012. Theaede
peak period for natural gas was estimated at somenbetween 2010 and 2020. For coal it is expected
between 2020 and 2030 (Nelder, 2009), but theratdeast five other reports that foresee “peak’doa

be reached even earlier (Grubb, 2011; Vernon, 2007)

Many estimates suggest annual depletion of thediodil reserves at a rate of 6 %, whereas the @nnu
production demand is increasing at a rate of 2.28@ther words, in every year at least 8% wowddd
to be discovered and produced, justto keep thmaniket stable (Gokay, 2011). This is equivalenthe
need to add another Saudi Arabia every three y@am@l reserve and production terms, of course), i
order to maintain stable reserve to productionstad¢ present, no single energy source can fillghe to
meet these requirements (Weyler, 2012). The gagianidoy the shortage of fossil fuels may not bedil
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by all of the renewable energy sources (solar, wiyabthermal) despite their rapid growth in theergc
past (Nelder, 2009).

3.1.18.No limits

Perspective 18. No limits: There are essentially limitless reserves of fo$gsels and their level of
availability is dependent on prices. As prices inase, more unconventional reserves will be disceder
and exploited. Some suggest that natural gas is aébssil fuel, but renewably produced.

According to this perspective, the widespread pasteptions of a world shortage in fossil fuelgha
near future have been proven wrong, due to thelolveent of new methods of exploiting these fuels o
meet demands (Fossil Fuel Foundation, 2010). Maoggnents of this perspective believe that untapped
reserves are higher than previously thought antoeitinue to supply the world’s energy demand, as
technologies for separating oil keep improving (Eiuk Mills, 2005).

For example, recent discoveries in the Norwegiali gupport the idea that there is still sufficient
production potential to meet the future demand. Wbewegian Petroleum Department reports that the
major share of total output after 2020 will comenfrthese as of yet undiscovered resources (Marshall
2011). OPEC believes that fossil fuels will congnio supply more than 80% of the world energy by
2035 and also anticipate improvement in technoktpeémprove the recovery rates (OPEC, 2011).

Philip Lloyd, Professor, Cape Peninsular Universityof Technology

‘Yeah, we ran out of oil in 1970, when the 25 yazdreeserves we had left in 1945 was exhausted| But
the oil we ran out of was $2/bbl oil. There waseaergy crisis, the price of oil shot up to an unideaf
$25, and suddenly the number of drill rigs in opi&na worldwide went from 1000 to 3500. I
happening all over again with natural gas, and shall soon to follow. So say it loud and clear —|we
are NOT going to run out any day soofLloyd, 2012).

There is no evidence that a tax on carbon will aonsumption, and lots of evidence it will dasjro
wealth. There is a strong relationship between gpend wealth, and no real alternative to fossélfy
as South Africa's primary source of energy. Thentjpaof CQ we produce is insignificant in terms [of
the natural circulation between air, water and stRCC reports and the Summaries for Policy Makers
need to be examined as they may have led to atéstof the sciencéLloyd, 2010)

Globally, there is a very strong relationship be@weenergy consumption per capita and GDP [per
capita, such that the International Energy Agenegsi GDP predictions as a basis for its engrgy
consumption predictions. Moreover, over 80% of wld's primary energy comes from fossil fugls.
Therefore, there is also a strong relationship lesw carbon emissions and GDP per capita. ile
many would welcome transition to a lower carbon lgioit is going to take time and new technolodies
to remove 80% of our primary energy from the supflycannot happen overnight without major

impacts on the global econorfiyloyd, 2012).




3.1.19.Destroying the global commons

Perspective 19. Destroying the global commofike ecosystem provides a limited amount of service.
We damage these services by polluting too much sing too much. However, as many do not pay for
this damage, they are free to continue.

According to this perspective, an important reafmmthe alarming rate of environmental destruction
across the world is that the true value of ecosystis largely invisible to markets (Bavon and Jesaki
2010). From a sustainability perspective, damading global commons damages natural capital,
ecosystem services, and the interdependent wete ohat constitutes the planet’s ecological lifggort
system. No individual, organization, or nation-sthas the “right” to damage these entities (C&0G3).
Present standards of protection of the environroktite global commons, and the sense of respoitgibil
of states, are far from perfect. Some attitudeshzhanged. This is due to new findings in scientifi
research and the development of new principles aadhe polluter pays principle and the precautipna
principle (Fitzmaurice, 1996). Critically, we mushare the responsibility to protect and sustainably
manage the global commons for the benefit of funererations, or face environmental devastation at
levels far greater than almost any known threabto long term survival, apart from nuclear war
(Makwana, 2006).

3.1.20.Planetary boundaries

Perspective 20. Planetary boundarieshe limits to the use of these ecosystem servicesde to be
determined and boundaries established. Once we stegrthem disaster will ensue.

According to this perspective, our developmentbigstrained by “planetary boundaries”. These arédim

to the damage to or services that can be drawn @mmatural environment. This is much deeper than
simply considering sectoral analyses of limits tovgth aimed at minimizing negative externalitieheifle

are boundaries which we should not cross, in omevoid disastrous consequences (Rockstrém et al,
2009). Furthermore, there is an urgent need toeémpht planetary boundaries in global decision ngakin
Setting boundaries is fine, but waiting to act uni& approach these limits allows us to continughwi
‘bad habits’ until it is too late to change thencliesinger, 2009). In fact, our current process for
negotiating environmental limits is dangerous alavéd. For example, setting a limit on long-term
atmospheric carbon dioxide concentrations meredfralits from the much more immediate challenge of
limiting warming to 2 °C (Allen, 2009).“The planetary boundaries concept and its firstneate of
numeric values give us an important warning cadlttmust be heeded. Rather than get bogged down in
detailed arguments about the weaknesses of theagppror the methods of analysis, we now have a tool
we can use to help us think more deeply — and tlygen about planetary limits and the critical act®

we have to tak&(Molden, 2009).

Johan Rockstrom, Assistant Professor, Stockholm Reignce Centre.

Anthropogenic pressures on the earth system haeheel a scale where abrupt global environmental
change can no longer be excluded. It is proposatiamew approach to sustainability be developed by
defining planetary boundaries within which we exgeat humanity can operate safe(fRockstrom ef
al. 2009).

2 Please note that the global temperature doesmptlepend on atmospheric concentrations of gressthgases,
but also on other factors such as land use chargksloud cover.
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3.2.Where to from here?

Dirk Messner, German Development Institute

A ‘Great Transformation’ in the energy sector isjuged. This is because the basic structures of the
global economy need to be re-directed toward lovbaa during the next decades to come: the global
energy system, the global land use system, thenuspstems/ the huge urbanisation push included.
We identify only two other Great Transformationstie history of human mankind: the neolithic

revolution and the industrial revolutighVBGU, 2011).

The costs of the climate impact will be enormotisya do not act immediately (WBU, 2009a)| It
makes it urgent to speed and scale up [relatedatnies]in the next 10 years (WBU, 2009b). Glopal
cooperation is key to make this transformation feppt is not only a technological challenge, sbcia
and organizational changes are very important t@@obal governance successes are a precondijtion
for the global low carbon transformation (Messn2010 and 2011). Further, taking advantage| of
‘lock-in’ effects, effective existing technologes be widely introduced in growing economies like
China, India, Brazil and Russia (Humphrey et al 200

A useful start would include building up a "climati®neer alliance" of countries moving into the low
carbon direction. This could make a real differenmtéhe global economy, signaling to the "restha t
world" that a significant low carbon cluster is emimg. In this alliance, joint activities could be:
linking emission trading schemes, investing intjdaw carbon/ energy efficiency R&D programs;
investing in joint low carbon oriented PhD programasbuild up the next generation of low carbon
architects, managers and engineéessner et al 2011).

The perspectives described above offer insighthealifficulties that the energy policy maker negals
reconcile. They are divergehtThey are well argued. They are politicized. Yee share a common
planet whose energy system is integrated and witetl with the environment, economy and society at
local and global level. Reaching consensus on uargsues may appear a daunting task that is, rewev
necessary.

Thomas M. Parris, Executive director ISciences

Sustainable Development is complex and hard to wmeaas there are no universally accepted
indicators. ‘We must improve the integration of tausable development theory with the practice of
characterisation and measurement and recognise thatprocess is as important as the product.
(Parris and Kates, 2003).

'One possible breakthrough at Rio+20 would be teénition of no more than 7 (and preferably |5)
environmental outcomes with associated indicatonsl @argets that could serve as the focus of
international attention for the next decade. If ére to start, | would look at environmental outcame

related to food, water, energy, and climatarris, 2012).

3 For example, some experts emphasize limits, wiartreers believe there are essentially none. Soperes
favour nuclear power and emphasize its economiccarntonmental performance, whereas for othersat i
completely unacceptable or even immoral form of @ogeneration. Some experts promote biofuels aemod
renewable and low-carbon energy form, whereas sitmmsider biofuel production wrong and even eviiol they
consider responsible for hundreds of millions afgde going hungry. There are many more of thesenples.
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In the next section we identify lessons-learnediftbe above perspectives and suggest several gnetre
actions’ to which everyone should be able to agregardless of worldview. The conclusions are based
on feedback from the experts who expressed the@eiiges described above. In particular, they were
asked which actions they’d consider useful and ldrethey could help building consensus commitments
across worldviews at Rio+20. It is found that, paty is it possible to find useful and agreeabl&tne
steps, but that it is vital to do so.



4. Lessons learned and no regret suggestions

The perspectives presented in the previous sextéhoate that the decision maker needs to charthaut
energy system future in a careful manner.

Bert de Vries, Professor, Department of Science, €enology and Society Utrecht University

Sustainability is becoming more and more populdrdpproaches for its assessment are often narrow. |
order to do sustainable assessments, an appropinégrated framework is needed. These assessinents
are essential to aid decision making especiallyhwitspect to supporting appropriate policiéde Vries
& Peterson, 2009)

Richard Tol, Professor, Department of Economics, Urersity of Sussex

There is a need to apply economics and other matteah techniques to environmental problems| in
particular climate change. This offers the oppoityrfor an integrated assessment model of climate
change. The impact of [having to deal with pressswmyes, such as] climate change is relatively smal
(The average impact on welfare is equivalent tinlps: few per cent of income. That is, the impda p
century worth of climate change is comparable ® ithpact of one or two years of economic growth.)
(Tol, 2009)

Markus Amann, Leader: Transboundary Air Pollution P rogram, IIASA.

Mathematical modelling is of great importance intamgling environmentally related sustainalple

development impacts. Allied to this, data collettimust be well defined and result in compargble
outputs. For example, in order to find acid raifieets and environmental pollution issues in Eurdpe,
has been necessary to harmonize the data fronreggisn on long term basis. Further, to collect gnd

organize the wide range of complex data, mathemlathodeling tools are essential. They enable us to
formulate the inputs from various sources of emissand their possible consequences into [the
environment. Mathematical integrated model not ofiures out the depth of the issue, but|its
predication is also very useful about making enwinental future policygJohansson et al. 2001).

The economic development influences changes irenleegy, transport, industrial and agriculturg
systems, which are sources for pollutants emisgiah are responsible for poor air quality. In comi
decades, it will be a tough challenge to maintdia tevel of air quality, as it has direct effectverds
human healt{CAFE, 2002)

-

In order to help map a useful way forward throubbse perspectives, attention is drawn to a limited
number of energy system attributes and trends. Riwee various 'no regret' actions are suggested.
Throughout this section, we will refer to Table ritlats labelling which is therefore reproduced hase



Table 3. Please recall that numbers 1 to 20 refaore¢he energy perspectives, letters A to F tesensus
building actions (described later), and numeralddi(iii) referred to policy makers’ concerhs.

Table 3. Perspectives, consensus building actiomsd policy makers concerns (Copy of table 2).
Policy maker

concern

Perspective
Empower the poor
Goals and |Security first
strategy |Oh behave
Development first
Biofuel is bad
Energy revolution
Sustainable energy technologies
Nuclear renaissance
Anti-Nuke
Means
1 Free the market
and broad :
11 . Leverage learning
policy
12 The polluter pays
13 The prime movers pay
14 Basket case
15 Energy efficiency
16 Economic and financing limits
Peak oil
No limits
Destroying the global commons
Planetary boundaries

O W 00 N O UL B WN -

4.1.Selected perspectives: Goals and broad targets (ppectives: 1-4)

Energy services power socio-economic developmeithdit those services, communication, education,
health services, economic and industrial activity @ot possible. Those services should be accedsibl
the user. They should be affordable, and they shimd@et needs in a manner that is both technically a
behaviourally appropriate. An important part oftairsable development is to get affordable, adequate
and appropriate access to energy services to g@sidtthe economy (perspective 4).

“ Recall that the energy decision maker is concewitd (i) enabling appropriate, affordable and Gquigte service
access, (ii) ensuring the energy-system can do acustainable manner, and (iii) ensure that thader system
interactions do not compromise the planet's susthgtevelopment.
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Addressing energy poverty and GHG emissions

Much of humanity is still without access to modéuels. Access to electricity and modern fuels has
improved, but has not kept up with population glovssentially this retards, sidelines and margiaa
the development potential of millions of people #dinesses (Perspective 1).

While there are tradeoffs with meeting various gpabme of them are small. Achieving universal sgfe
by 2030 would increase global electricity generatoy 2.5%. Demand for fossil fuels would grow |by
0.8% and C@emissions go up by 0.7%, both figures being tiompared to those associated with engrgy
security or climate change (IEA, 2011).

As demand for services increase, resources depigi®duction capacities become limited, pressuag m
be placed on specific pathways in the system. iBhespecially the case, if there are a limited nemnds
supply options or routes. The disruption of thoptioms or routes, coupled with the slow change in
certain energy infrastructure or limited alternativcan lead to price spikes and ultimately theko®an

of service supply (Perspective 2).

This is particularly the case where part of théeysis interwoven with common infrastructure, padiys/

or processes. For example, electricity relies omrmoon transmission grids, oil may flows through a
limited number of routes with limited extractionpegity, and a nuclear accident or burst dam walf ma
affect wide areas. This makes components in theggrsystem vulnerable to physical disruptions. Ehos
vulnerabilities may be exposed by accidents (operak or natural) or for political reasons. Thideof
highlights concerns, such as the potential for@mchccidents (Perspective 9).

Furthermore, various means and targets, aim teredliver these nationally appropriate servicdseyl
include: freeing up the market (Perspective 10prowing economic energy efficiency (Perspective 15)
and addressing economic and financing limits (Reathpe 16), amongst others. Changing behaviour
(Perspective 3) plays a potentially important ial@roviding equitable access in situations whengpsy
may be constrained. An example of the latter isUWis&\, which enforced low speed limits in order to
reduce gasoline use in cars following oil securdyncerns.

For each of the energy perspectives, a clear seidafators is needed to diagnose the state ofsadoe
services across the socio-economy. In order torméte the current state and potential roadmaps to
progress toward various goals and broad target indlicators (Action A) and energy assessments
(Action B) are useful. In particular, assessmehtt promote energy access (Action C) and improve
economic efficiency (Action D) would be requireddevelop energy efficient policy. The latter isrigei
aimed at lowering the cost of the service to thesomer.

4.2.Means and broad targets & Context and limits (Perspctives 5-20)

The energy system is thermodynamically inefficiéitich energy is wasted. In many instances, it neay b
economically efficient to waste it. This may be ttzsse when the extra cost of purchasing more effici
machinery may outweigh the cost savings gained fexfnced energy purchases. There is however much
evidence that a large proportion of the energy edst the system can be used economically (Pergpect
15). However, it is often not being used, due teiows policy failures, ignorance and financing
constraints. With this in mind, it would be usetol assess opportunities to increase the economic
efficiency of the energy system, especially (but lmited to) where these promote end-use energy
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efficiency improvements (Action D). This analysiswid concern not only (i) the affordability of eggr
services, but also (ii) the energy system morediyoa

The system is dynamic. While many individual comgmuais, or subsets, of the system may be
unsustainable in the longer term, the objectivsuistainable supply of services. Thus, use of daiplet
resources is only unsustainable, if it preventraditives from meeting the required energy serividhe
future, or if it has some other impatthdeed at a given point in time, it may be tiat only affordable
energy sources are depletable. It is with this indnthat concerns about 'peak oil' arise (Perspediy).
Implicit is the concern that once a resource rumstioere will be no ready alternatives, preventimng
supply of energy services. Furthermore, some prepsnof investment only in renewable energy
(Perspective 7) may ignore the utility to be gaifemm using low cost depletable - but ultimately
replaceable - energy resources to meet varioudajauent goals. Over time, fossil fuels will depletet
demand continues to grow.

A conventional view on energy resources

Estimates of available fossils and nuclear resewagyg widely. The conventional view is that wirh
increasing prices, there is more than enough aeaik® meet growing needs in the next 50 years (IEA
2011). Furthermore, large reserves of shale anher@as finds indicate that this ‘lower carbonsilos
energy source may fuel future energy developmestth&se reserves are widely distributed they may
relive some geopolitical constraints associatetl wéde.

Similarly, estimates of economically recoverable REver vary. In the case of the latter, power dgnsi
intermittency, learning rates and storage techryoéog key concerns. Renewable energy sources are no
evenly distributed. One project envisions convertgolar energy to electricity in North Africa for
import to Europe. This gives rise to new geopditiconstraints. However, in many regions and
applications, the potential for cost effective neable energy deployment is large. Africa alone daul
provide well over 60% of its power needs from reabl® resources within the next fifty years (IRENA,
2011). This in turn frees up large quantities asibfuel reserves, available in the continentefigport.

As fossil fuels are burned GHG, emissions are sel@éaWith current mitigation trends, it is unlikehat
emissions levels will be kept within what are coesed safe limits.

It has often been suggested that behavioural ch@@gspective 3) is a rational response to redargg |
stresses on the system, curbing the use of engrghebrich (Perspective 13), in particular. In many
settings, the rich account for disproportionateighler energy consumption. Some argue that changing
behaviour patterns is irrational, as if energy sastlude (externality) penalties for their effe(its either
mitigate or adapt to them), then consumption legélzuld simply be left to the market (Perspecti2e 1
Some critics of this view point to divergent marketes, differences between taxing luxuries or essle
goods and services, and they question the monesdugtion of the environment. In the context of GHG
mitigation, one option is to impose a carbon takisTavoids summarily taxing the use of energy but
rather its effect, concurrently encouraging theedigyment of lower carbon energy systems. Questions
arise as to if this should be applied to everyameuding the poor. The poor are expected to becéok

out” of the market as they might not be able toehaecess to affordable, alternative, energy-sesvice
upon which they will depend for their survival (Beective 1). Another challenge that is often palrdat

is the difficulty "to establish an appropriate mtamg level of the carbon tax, and to ensure thas it

® Other impacts could include health impacts owiersible environmental damage, for example.



established in a geo-economically fair manner.rfésis also calls for the need to establish obligatio
arising from emissions in the past which would m@teadily captured by a carbon tax (Perspectiye 13

In part GHG mitigation targets will not be reacheecause some energy infrastructure is long lived.
Quick changes can be difficult due to techno-phalstonstraints. If - for example - there is a néad
move quickly from fossil fuels for electricity genaéion, it would require halting the use of powdéan
infrastructure that still has considerable econowatue. Many power plants are designed to run for
decades, thus once invested in there is a stromgpetc incentive to continue their use until retient.
Further, the construction of infrastructure to akernative fuels can take several years. Rapitthes in

the energy system can be difficult. Combined witivimnmental and other concerns, there are strong
calls for an ‘energy revolution’ (Perspective 6),n@ove to renewables (Perspective 7) a nuclear
renaissance (Perspective 8), support to accelenaigy technology learning (Perspective 11), a$ agl
freeing up the market (Perspective 10). In eack,dhg energy decision maker would do well to have
ready set of indicators to evaluate the energastfucture situation (Action A) and assessmentsach
'means or broad measure' (Action B).

It is however strongly argued that while there igamism in the energy sector, its inertia can be
immense. Avoiding dangerous obstacles to developnseich as meeting GHG mitigation targets, may
be difficult - much like the Titanic avoiding icelgs. Hence, the common call for the adoption of a
comprehensive basket of policies tailored to specifcumstances (Perspective 14).

Why a comprehensive basket of policies may be reqed

The potential of higher energy prices to limit egyerelated impacts is uncertain. Depending on theys
region and sector taxes from between 90 (IEA, 20&@1300 (UN, 2011b) dollars per ton of g@re
required before related mitigation targets are nidigher numbers reflect high dependence | on
infrastructure (for the case quoted, this is spetd the transport sector in Europe). As the tuenoof
energy system stock and lifestyle changes areylitel be slow, short and (even) medium tgrm
adjustments are slow. This may imply that in otdegffect fast change in the system, sets of pdithat|
extend beyond price may be useful.

For example, consider the evolution of a futurergypeystem that emits what are considered 'safelde
of GHG emissions. The rates of technological changsied by many scenarios are much higher than
historical rates. Carbon intensity needs to dromngfly. This involves a move to low carbon
technologies. At the same time a drop in energgnisity by around 35% from 2010 to 2035 is needed
according to the IEA (2011). As a benchmark, desglimate related politics and awareness raising fo
the last 20 years, fossil fuels have not diminisimeichportance, and carbon intensities are deangeei a
slowing rate. From the period 1990 to 2003, emissimtensity dropped by 1.4% per year. Yet, from
2003 to 2008 they dropped only 0.6% (CAIT, 2012prix 2009 to 2010 however, GDP grew by less
than a percent, yet global emissions increased/iey 5o (IEA, 2011).

As existing markets are entrenched there is ofteallao remove subsidies on fossil and nucleargne
sectors. At the same time, there are calls to difesithe introduction of renewables - or new
infrastructure (such as rail systems or electris)c@thers argue that a well-functioning markdt taést
allocate investment in the energy system and oalhie removal of all subsidies - as subsidiesi@nlong
run are not sustainable (Perspective 10).



As components of the energy system are often 'balkg long lived, they are also expensive. They
require long lead times to construct. Chargingtli@r use of this infrastructure normally only occ(ifst
occurs) after it becomes operational. This can iregsignificant up-front funding. For countries lvit
limited budgets, these options may require extdinahcial assistance (Perspective 16).

Global goals, local imperatives and internationalihancing

Divergent mandates, goals and financing constraiatslead to difficult trade-offs and contentioror |
example, the World Bank recently lent money to 8oéfrica to build, amongst others, a coal-fired
power plant. From a national development pointiefwthis was strongly positive. It will help produ
low cost electricity, improving economic affordatyil It will help improve energy security and sust
jobs in the mining sector. Yet, at the same timeilitcontribute future GHG emissions, a global lplem
(Bazilian et al, 2010).
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As a measure to advance the energy system technslogk in countries — 'particularly LDC's -
encouraging technology transfer is a potential meagPerspective 16). More advanced technologies
may have higher efficiencies, or in the case oéwables, replace the need for fossil fuels. As shere

are interesting trade implications. For exampleyvgyors of advanced technologies substitute energy
exporters, having an effect on the trade balandmtf.

There is much inertia in the transport system asdise of oil. Apart from crude, there are altdueat
sources, such as coal, gas and biomass. Suchroibften be absorbed into the existing petroleum
distribution system with conveniently little chand&omass derived oil, has the advantage that once
used, its feedstock can be re-grown and captumém®imcan the process. However, there is concern that
growing biofuel crops can cause harmful competitleorest-land, or food-crop land may be displaced t
make way for biofuel crops. In the case when fomapg are displaced, they may be grown elsewhere.
This in turn may result in newly cultivated landceraching on sensitive areas such as forests. dfurth
various measures used to increase feedstock grocavthrequire energy that may negate some of the
carbon savings. Fertilizer is typically GHG interesin its production and use, while irrigation naffect
water management efforts, and requires energyuomping (Perspective 5).

Broadly speaking, the energy system has impactshgsical systems (Concern iii). These include the
natural environment, affecting the supply of ectmysservices. Several parts of the energy system
depend on and affect ecosystem services. Ecosystewices that are related to the energy system
(directly or indirectly) are numerous, yet neittsystematic quantified mapping, nor sense of redativ
value is available to policy makers or national lgsta. This makes abuse of this common good
unavoidable (Perspective 19). This necessarilyiregjan assessment of the role and evaluatioraiede
ecosystem services (Action E). Energy system inteEnas and impacts are felt in supply chains oeoth
essential commodities. Some of those interactiongpete for commodities needed in other systems. For
example, the global demand is increasing for suabdé supplies of food, water and energy. Yet, the
systems that supply each of these have common cenm As demand increases, it is likely that
competition and interactions will also become mmm@nounced. In many locations, fresh water is scarc
Yet, water is used in the energy system (for caplprocessing and hydro-generation), it is useddod
production (irrigation of crops and processing)d @nis required itself for drinking and other sees.
Managing this resource, given several competing,sevarious nexus points, is a challenge. Gitan t
we may encroach on limits (Perspective 20) devabpmiethodologies to assess resource are important
(Action F).



A rich diversity

At an international level complications are compiesh Although energy is traded globally between
states, states and regions differ greatly in teomthe role of energy production, trade and usenyMa
countries have economies that depend on the eapéutls, and thus are dependent on the statu®fjuo
the energy system continuing. Meanwhile, othersl@oking for an opportunity to profit from energy
system changes or to avoid economic damage assoeiath limited changes (or limited action). Some
are desperately energy poor, with limited budgetsyhich case the imposition of extra penalties or
restrictions may further retard their growth. Othare rich and consider their relatively wastefutrgy
use patterns a right to be purchased and protettedefore, common actions need to be nationalty an
locally appropriate and empower creative solutimnihe range of energy challenges we face.

4.3.Charting a path: selected consensus building actien

Here we suggest what we consider useful steps tpowsr decision-making and the further the
sustainable use of energy services.

4.3.1.Common energy metrics and vocabulary

The diagnosis of the health of the energy systemdvelopment and interactions require metricsdha
be quantified. The quantification should embodyaitommon vocabulary, indicators needed to move
towards a shared and richly diverse future.

Many countries may lack such indicators, makingsien making at a national level difficult. In tutihis
makes communication between stakeholders and satifficult. Without clear and common definitions
it is challenging to: contribute to, articulatesess or negotiate sustainable development goal@egets.
To this end, it would be useful for a consisteritafeindicators - or indicator development/applicat
guidelines - to be further encouraged and applied.

In the context of international interactions, itimportant that indicators are common, so that, for
example, one ton of CQemitted in one country equals one ton emitted rintlzer. However, some
metrics may be situation specific and not easilyngarable, an example of which is the share of
expenditures on energy services which may be atitmof both expendable income and situation-
specific energy prices.

At a national level, indicators help provide a mgasof the health of an energy system. Over tineg th
can help measure development progress. Certairs tgpandicators (such as tons of gQan be
aggregated over countries and provide regionalaivad information. At an international level, indiors
may help measure progress. They may help comntenisaful information to national decision makers.

Suggested Action A:Promote tracking the diagnosis, progress and saéos of national, regional and
global energy systems with a common set of 'strate§D indicators.

This action is useful for measuring attributes oflaf the perspectives presented.

4.3.2.Energy systems analysis

Quantitative analyses of the energy system, usindemn energy planning tools, endow decision makers
understanding the implications of different devehgmt pathways. They can support engagement for
consensus building on common energy system ‘goaldargets’, 'means and broad policies” or ‘cohtex
and limits’, at a national and international levels



National energy systems analysis help making sehsiee system. This is particularly important, €nc
each system is unique. Explorative scenarios carudmedul to explore: ‘contexts and limits’, the
consequences of doing nothing, the feasibility edching various goals and targets’ or implementing
different ‘means and broad measures’.

Efforts could be encouraged to understand longen tgobal energy trajectories and their effects on
related systems. Implications from the global te tegional and national levels need to be dedundd a
articulated. At present, these two types of assess(global and national) are often not reconcifeda
number of reasons. Yet, the national policy makdaced with short term and urgent decisions thet m
affect longer term national, regional and globaledepment.

Suggested Action B: Promote platforms for transparent national and ternational energy
assessments, tracking economic development, fualvgl, physical resource use and environmental
impacts in a quantitative manner.

This is useful for assessing - to varying degreesl-of the perspectives raised in this note.

4.3.3.Investigating options for a more energy and econoroally efficient systems

The genesis of 'energy systems analysis' was toretise financial feasibility of energy investmeatsd
their operation. The investments were needed tenpna economic and social development. However, if
they were unaffordable, they could not be sustaif®@ilence suggests that many of the world's energy
systems could be re-configured not only to reducgssions, or increase energy security, but also
improve economically. This results in more affori@adnergy services which are important to household
and businesses. Some countries have limited resowaed need to know how best to allocate them to
promote development. Others may wish to explore best to exploit those resources.

Suggested Action C:Assess opportunities to increase the economidciefiicy of the energy system,
especially (but not limited to) where these prometed-use energy efficiency improvements.

This action will specifically help shed light on p&pectives 1, 4, 10, and 13-16.

4.3.4.Adequate and affordable access to energy services

Specialized national assessments are needed, én twrdprovide the energy services essential for the
achievement of the Millennium Development Goals GH), such as lighting, safe cooking, heating and
ICTs. Assessments need to consider requirementsniptin terms of energy technology, but also in
terms of institutions, regulations, financial floveshd risk allocation.

Suggested Action D:Develop strategies and supporting frameworks &hthe poorest countries gain
adequate, affordable access to modern energy sesv{at least to meet the MDGs) and prevent the 1.3
million (or so) deaths a year attributed to burnirgplid fuels in poorly ventilated housing.

This action will specifically help shed light on pspectives 1 and 4.

4.3.5.Valuing ecosystems and quantifying their limits

Regular assessments should to be undertaken etlaalud international level, in order to identigsess
interactions with and value ecosystem services. ilnportant to determine the carrying capacityof
environment for different levels of activity andos of development. At a national level, this malpte

to maximum amounts of fuel-wood that can be re-grow view of land constraints. At an international
level, it may relate to emissions and climate cleang



While there are strongly divergent views on theueabf the environment, it is clear that we relyitsn
services. Some distinguish between essential s{eg., provision of water), and non-essentialices
(e.g., a nice view). Related negotiations have fmdutcomes in some instances, but have led tablob
actions to conserve elements of ecosystems in atk&mnces (e.g., fishing quotas on depleting gggci
Some argue that a process for assigning a monetdg on ecosystem services, though controversial
and (some may argue, woefully) inefficient, is regbd decision makers may require such a signal to
trade off 'energy system' investments with ecosysiare.

Suggested Action E:Undertake transparent evaluations of ecosystemviees and their limits, to
support discussions on their usage.

This action will help shed light on perspectivess3,12-14, 19 and 20.

4.3.6.Finding climate, land-use, energy and water stratags (CLEWS).

The sustained supplies of food, energy and watercarcial to development. Critically, they are kak

All are exposed to rapidly growing global demandl.ave resource constraints. All are common goods
and involve international trade and have globallicapions. All have strong interdependencies weilste
other as well as with climate change and the enwiient. All relate to security issues as they are
fundamental to the functioning of society. All haween the source or are at the heart of wars alké ma
future wars more likely. All operate in heavily teégted markets, and yet policy makers and techiyolog
developers do not have toolkits for making sountegrated and systematic assessments of policy or
technological solutions. However, they need to n@ddasions and they need to make decisions urgently

Suggested Action F Develop methodologies for the integrated anadysi the systemic implications of
meeting simultaneously global food, water and engngeeds - given that each is essential and each
may compete for common ecosystem (and other) sesvand affect each other.

This action will help shed light on perspectivess3,14, and 18-20.

Care needs to be taken with, and importance planetttions E and F. They clearly transcend the&fpi
domain of the energy decision maker, but imply edeno to coordinate activities with others. The same
logic applies to decision makers whose activitiedurn encroach on energy system issues. Without
proper attention, poor coordination and contradictmajectories may well ensue.

4.4.Common ground and caveats

This report discussed a series of well argued,stnaingly divergent perspectives, and suggested six
common consensus-building actions. The questiorairsmwhether the suggested consensus building
actions would in fact be supported by leading temslkand decision-makers.

Throughout the last two sections of this reporasi and suggestions of leading thinkers on enbeaye
been presented and illustrated through quotatiomsated in the highlighted text boxes. Each of the
thirty thought leaders were contacted, of whichrd€gponded who were then asked whether taking on the
suggested consensus building actions (A-F below)ldvbe useful recommendations in an international
setting such as the UN Conference on Sustainablel®ement. 14 thought leaders responded to provide
more detailed feedbacks on the six actions A to F:

A. Promote tracking the diagnosis, progress and siosnaf national, regional and global energy
systems with a common set of 'strategic' sustagndéVelopment indicators.



B. Promote platforms for transparent national and ringonal energy assessments, tracking
economic development, fuel flows, physical resounse and environmental impacts in a
guantitative manner.

C. Assess opportunities to increase the economicigffiy of the energy system - especially (but
not limited to) where these promote end-use eneffigiency improvements.

D. Develop strategies and supporting frameworks t@ hlbk poorest countries gain adequate,
affordable access to modern energy services (at teameet the MDGs) and prevent the more
than one million deaths a year attributed to bugrsalid fuels in poorly ventilated housing.

E. Undertake transparent evaluations of ecosystemcssrand their limits, to support discussions
on their usage.

F. Develop methodologies for the integrated analydighe systemic implications of meeting
simultaneously global food, water and energy neegigen that each is essential and each may
compete for common ecosystem (and other) servimgaffiect each other.

Only two of the respondents suggested droppingodnlye proposed actions. One suggested dropping A
and F, another suggested dropping B and E. C andr® seen as useful by all. It is interesting thesn
given the very, very diverse overall perspectivasre than 90% of respondents saw the six consensus
building steps as useful or very useful.

At the same time, respondents voiced a number sdrvations and caveats and suggested additional
steps.

Respondents thought that the analysis provided‘@asously very realistic”, that only modest progse
was expected at Rio+20, and that the suggesteidtivéts might move negotiations into the right
direction, the results of which might have “inteéneg leverage effects”. Respondents also suggektad
the proposal was helpful in that is was neutralictvhhowever, might not be welcome by everyondt as
might be seen as exposing concealed biases.

Respondents raised a number of concerns, inclublatgwhile ecosystem valuation was important,aher
the ecosystem monetization in action E might beyctre risk of non-acceptance by those who find
commoditization of nature unacceptable in princifievas suggested that these and related effatddv
become more attractive, if they were clearly linkedenvironmental and climate co-benefits. The need
for clear targets was also expressed, for whiclstlygested steps might be important enablers.

There were several additional suggestions madagithe feedback process, including:

* On efficiency:It was suggested to emphasize and explicitly nei@@gpotential rebound effects
arising from efficiency measures. Some argued thatcounteracting of efficiency gains by
rebound effects may even need to be managed. Ipma®sed to do this by raising energy prices,
in order to keep the effective cost of the enemyise constant. This would avoid exposing end-
users to rising costs and negative impacts on veelfahile sustaining the incentive for reducing
energy use (Wilson 2012). Others argued that reb@dffects are mostly limited (Laitner 2012).
Furthermore, it was pointed out that limiting rebds might be hard to achieve in a market
economy. Efficiency of the existing stock of fogsdwer plants, as well as greater emphasis on
gas as a transition fuel should be considered. Gairbe made here were large and economic
(Lloyd 2012). As urbanization is a strong driveherie might be scope to develop energy
efficiency standards specifically for cities (Mess2012).



* On accessThe importance of access was suggested but emaphatiat it requires the support of
indigenous peoples, and that it should not be imgas a top-down way (Victor 2012). It was
noted that affordability increases as wealth isegaeted, calling for an emphasis on wealth
creation and to prevent long-term dependence osidgies and related support measures (Lloyd
2012). Reference was also made to the UN Secr&aneral’s ‘Sustainable Energy for All
initiative, which includes specific targets for ass and increasing the capacity of renewable
energy and that the term ‘nexus’ should be includeattion F (Gielen 2012).

» On technology:It was suggested to develop a framework to engage fund international
technology cooperation for solutions that simultarsdy address energy poverty, energy security
and local and global environmental concerns (Grigdd.2).

* On measuredt was suggested to implement market "facilitatingeasures to enable sustainable
solutions for clean energy access, energy effigiemnd sustainable urban designs, such as
building efficiency standards, urban air qualitaretards, and capacity building for planning for
sustainable urban mobility with emphasis on nonampéd and public transport. (ibid)

* On empowermenttt was suggested to explicitly recognize and gjtieen the role of rural and
indigenous women in energy management. It wast@oiaut that women are not only end users
of energy, but also managers at the local levelyipfy a role in the conservation of existing
natural resources and in managing the renewableersystems, such as solar and biomass.
Women need cleaner cooking energy, but there @saatseed for strengthening their capabilities in
tree and water management, as well inclusion ialJawational and internal bodies set to manage
energy infrastructure (Kelkar 2012).

Finally, a cautionary note that the issues ideatifiere are important but not new. Lack of politiid
and leadership have limited the adoption of theggeastions in the policy makers’ discourse in thstp
and will do so in the future, at both the interaatl and local levels.
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