
Perspectives on Sustainable 
Energy for the 21st Century

Sustainable Development in the 21st century (SD21)

May 2012



Design by formatoverde.pt
All photographs by © United Nations



  Acknowledgement | Perspectives on Sustainable Energy for the 21st Century    

Acknowledgement

This study is part of the Sustainable Development in the 
21st century (SD21) project. The project is implemented 
by the Division for Sustainable Development of the United 
Nations Department of Economic and Social Affairs 
and funded by the European Commission - Directorate-
General for Environment - Thematic Programme for 
Environment and sustainable management of Natural 
Resources, including energy (ENRTP).

The study was carried out by Mark Howells, Royal 
Institute of Technology (KTH), Sweden, and R. Alexander 
Roehrl (UN DESA). The author extends his gratitude to 
the experts quoted in sections 3 and 4; David le Blanc 
(UN DESA); independent consultant Lucille Langlois; as 
well as Oliver Broad, Yu Sheng Lan, Dayo Adegbaiye, 
Usman Hassan Syed, Rochelle Morrison, Ahmad Zulifqar, 
Vignesh Sridharan, Abhishek Shivakumar and Rebecka 
Sergerström (KTH).

Disclaimer: This publication was produced with the 
assistance of the European Union. The contents of this 
publication are the sole responsibility of the United 
Nations Department of Economic and Social Affairs and 
can in no way be taken to reflect the views of the European 
Union. Similarly, the views expressed in this publication 
are those of the authors and do not necessarily reflect 
those of the United Nations or its senior management.

Feedback: Your feedback is most welcome. 
mark.howells@energy.kth.se or roehrl@un.org. 

Suggested citation: Mark Howells and R. Alexander 
Roehrl (2012). Perspectives on Sustainable Energy 
for the 21st Century. Sustainable Development in the 
21st Century (SD21) project.  New York: United Nations 
Department of Economic and Social Affairs, Division for 
Sustainable Development.

 PAGE III



Perspectives on Sustainable Energy for the 21st Century | Executive Summary      

Suggestions for the way forward 

Based on the experts’ feedback and literature review, 
six suggestions were identified as commonly-agreed 
‘no regret’ commitments for Rio+20. They are generally 
modest in their ambition, but may be nevertheless 
considered important steps for energy decision maker 
to consider, regardless of the negotiated outcome of 
Rio+20. They are:

A. Scenarios and indicators: Promote tracking the 
diagnosis, progress and scenarios of national, regional 
and global energy systems with a common set of 
‘strategic’ SD indicators.

B. Energy assessments: Promote platforms 
for transparent national and international energy 
assessments (tracking economic development, fuel 
flows, physical resource use and environmental impacts 
in a quantitative manner).

C. Economic efficiency: Assess opportunities to 
increase the economic efficiency of the energy system, 
especially (but not limited to) where these promote end-
use energy efficiency improvements.

D. Strategies for modern energy access: Develop 
strategies and supporting frameworks to help the poorest 
countries gain adequate, affordable access to modern 
energy services (at least to meet the MDGs) and prevent 
the more than one million deaths a year attributed to 
burning solid fuels in poorly ventilated housing.

E. Evaluation of ecosystem services: Undertake 
transparent evaluations of ecosystem services and their 
limits, to support discussions on their usage.

F. Develop methodologies for the integrated analysis 
of the systemic implications of meeting simultaneously 
global food, water and energy needs - given that each is 
essential and each may compete for common ecosystem 
(and other) services and affect each other.

Executive Summary

Energy and sustainable development

Affordable access to essential services underpins 
development. Energy fuels many such services.  The 
‘energy-system’ harnesses resource, transforms it to 
energy carriers that are used in appliances and machinery 
to provide those services. In order to provide services 
to current and future generations, the ‘energy-system’ 
itself needs to be sustainable. This ‘energy system’ may 
impact and interact with the economy, the environment 
(including other physical resource or commodity 
systems) and society. The effects of this impact and 
interaction should also be sustainably managed.

The energy decision maker is thus concerned with: (i) 
enabling appropriate, affordable and adequate service 
access; (ii) ensuring the energy-system can do so in a 
sustainable manner; and (iii) ensure that the broader 
interactions between systems does not compromise the 
planet’s sustained development.

Polarized and politicized views

Polarized and politicized views typically dominate the 
energy debate, at national, regional and global levels. 
This has made it increasingly difficult for energy decision-
makers to untangle the evidential basis for developing 
consistent decision-making frameworks. 

Through interviews with energy experts and a literature 
review, twenty stylized perspectives on energy were 
identified that are representative of the range of dominant 
views in the global energy debate. They are summarized 
in Table 1. It should be noted, however, that the lines of 
division between these views are not clear-cut, and views 
of energy experts typically consist of a mix of several 
of the stylized views presented. These perspectives 
represent either goals and strategies, means and policies, 
or contexts and limits, and thus operate on rather 
different levels. Apparently contradictory conclusions 
ultimately derive from a range of assumptions made 
for different time scales which are rarely (if ever) made 
explicit, including in many academic articles.

  PAGE IV
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TABLE 1 Twenty stylized perspectives on energy, identified through interviews of experts.
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Stylized views Description and rationale

Lack of access to electricity, safe heating, and cooking causes over a million of deaths a year, yet this has received 
little attention compared to GHG emissions mitigation.

Behaviour needs to change, since so-called ‘planetary boundaries’ will be exceeded, if current economic growth 
patterns continue. It may even be necessary for the ‘de-growth’ of rich nations, for equitable access to services.

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.

Lower income countries should be encouraged to undertake sustainable development actions 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 our vulnerability to 
the climate.

In order to meet global GHG emissions targets, the burning of fossil fuels with no capture and storage must be 
limited. Urgently, a rapid change is needed in energy system investments, including, inter alia, large scale 
investments in renewable energy, energy efficiency, nuclear power, and carbon capture and storage.

Investments should be made only in energy efficiency and renewables, since only renewable ‘fuel sources’ can 
ultimately be sustained. 

Nuclear energy should be the preferred option, as it is not intermittent and it is clean. Plants require little land, but 
produce much power as well as material used for medical, security and other uses.

Nuclear energy should be phased out, due to unacceptable risks at power plants, dangerous waste that remains 
radioactive for a very long time and might enable weapons production.

Markets provide the best mechanism to determine what investment and R&D needs to take place in the energy 
system, therefore subsidies must be removed. By getting everyone to play by transparent rules, access to resourc-
es can be secured, as long as the “price is right”.

Markets are entrenched and subsidies need to be provided, especially for renewable energy, to help them compete 
with conventional fuels and secure necessary R&D.

There should be a clear (exonerative or punitive) penalty charged for external costs incurred by damaging the 
ecosystem and society.

As damage to the ecosystem (including GHG emissions) were made by (now) rich countries, they should pay to fix 
the problem.

Put in place standards, feed-in tariffs, measurement and verification, mandatory audits, carbon caps and trade etc. 
No single policy is sufficient! 

Is the single largest, most economic, environmentally friendly energy source yet to be comprehensively harnessed, 
using a suite of measures.

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.

There are essentially limitless reserves of fossil fuels and their level of availability depends on prices. At higher 
prices more unconventional resources will be discovered and exploited. Some postulate that gas is not a fossil fuel, 
but renewably produced in the underground. 

The limits to the use of ecosystem services need to be determined and boundaries established. Once we overstep 
them disaster will ensue.

The ecosystem provides a limited amount of services. We damage these services by polluting too much or using too 
much. Since most do not pay for the damage they cause, they are free to continue destruction without restraint.
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There were several additional suggestions made 
during the feedback process, including:

1. On efficiency: It was suggested to emphasize and 
explicitly recognize potential rebound effects arising 
from efficiency measures. Some argued that the 
counteracting of efficiency gains by rebound effects 
may even need to be managed. It was proposed to 
do this by raising energy prices, in order to keep the 
effective cost of the energy service constant. This 
would avoid exposing end-users to rising costs and 
negative impacts on welfare, while sustaining the 
incentive for reducing energy use (Wilson 2012). 
Others argued that rebound effects are mostly limited 
(Laitner 2012). Furthermore, it was pointed out that 
limiting rebounds might be hard to achieve in a market 
economy. Efficiency of the existing stock of fossil 
power plants, as well as greater emphasis on gas as 
a transition fuel should be considered. Gains to be 
made here were large and economic (Lloyd 2012). As 
urbanization is a strong driver, there might be scope 
to develop energy efficiency standards specifically for 
cities (Messner 2012).

2. On access: The importance of access was 
suggested but emphasized that it requires the 
support of indigenous peoples, and that it should 
not be imposed in a top-down way (Victor 2012). It 
was noted that affordability increases as wealth is 
generated, calling for an emphasis on wealth creation 
and to prevent long-term dependence on subsidies and 
related support measures (Lloyd 2012).

3. On technology: It was suggested to develop a 
framework to engage and fund international technology 
cooperation for solutions that simultaneously address 
energy poverty, energy security and local and global 
environmental concerns (Grübler 2012).

4. On measures: It was suggested to implement 
market “facilitating” measures to enable sustainable 
solutions for clean energy access, energy efficiency, 
and sustainable urban designs, such as building 
efficiency standards, urban air quality standards, and 
capacity building for planning for sustainable urban 
mobility with emphasis on non-motorized and public 
transport. (ibid)

5. On empowerment: It was suggested to explicitly 
recognize and strengthen the role of rural and 
indigenous women in  energy management. It was 
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pointed out that women are not only end users of 
energy, but also managers at the local level, playing a 
role in the conservation of existing natural resources 
and in managing the renewable energy systems, such 
as solar and biomass. Women need cleaner cooking 
energy, but there is also a need for strengthening their 
capabilities in tree and water management, as well 
inclusion in local, national and internal bodies set to 
manage energy infrastructure (Kelkar 2012).

Finally, a cautionary note that the issues identified 
here are important but not new. Lack of political will 
and leadership have limited the adoption of these 
suggestions in the policy makers’ discourse in the past 
and will do so in the future, at both the international 
and local levels.
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Introduction

The present study is a component 
of the project entitled “Sustainable 
Development in the 21st century”, 
also referred to as SD21, which was 
carried out in preparation for the 
Rio+20 Conference in June 2012. 
The project was implemented by the 
Division for Sustainable Development 
of the United Nations Department 
of Economic and Social Affairs 
(DESA) and funded by the European 
Commission, Directorate General for 
Environment, Thematic Programme 
for Environment and sustainable 
management of Natural Resources, 
including energy (ENRTP).

The aim of the study was to offer a 
perspective of the choices, constraints 
and trade-offs that lie before decision 
makers in the energy domain for the 
next 30 to 50 years. Polarized and 
politicized views typically dominate 
the energy debate, at national, 
regional and global levels. This has 
made it increasingly difficult for 
energy decision-makers to untangle 
the evidential basis for developing 
consistent decision-making 
frameworks.



A Primer to the Global 
Debate on Energy 
and Sustainable 
Development

2.



  Chapter 2 | Perspectives on Sustainable Energy for the 21st Century     PAGE 4

Here we discuss energy and 
its role in development that is 
sustainable; some aspects of our 
need for energy services, selected 
characteristics, interactions and 
impacts of energy systems; selected 
trends; perspectives that are often 
articulated in the energy arena; and 
then potential responses by policy 
makers. Readers fully familiar with 
energy systems may want to skip 
sections 2.1 and 2.2 and continue 
reading from section 2.3. Those who 
skip the primer may want to note 
that selected elements of this section 
are repeated in section ‘Lessons 
learned and no regret suggestions’.

2.1. Energy and sustainable 
development

Affordable access to essential services underpins 
development. Energy fuels many such services.  The 
‘energy-system’ harnesses resources, transforms 
them to energy carriers that are used in appliances 
and machinery to provide those services. In order to 
provide services to current and future generations, 
the ‘energy-system’ itself needs to be sustainable. 
This ‘energy system’ may impact and interact with the 
economy, the environment (including other physical 
resource or commodity systems) and society. The 
effects of this impact and interaction should also be 
sustainably managed.

The energy decision maker is thus concerned with:

1. enabling appropriate, affordable and adequate 
service access; 

2. ensuring the energy-system can do so in a 
sustainable manner; and 

3. ensuring that the broader system interactions 
do not compromise the sustainability and sustained 
development.

2.1.1. Access to a service

To most, ‘energy’ refers to a fuel or energy-carrier such 
as oil or electricity. However, these energy carriers 
are only means to an end. The end is the services 
that these energy carriers help to provide. ‘Energy 
services’ range from providing motive power and 
heat in industry, to information and communications 
technology in commerce, to cooking and refrigeration 
in a household. Without energy services, development 
of the socio-economy is not possible. Those services 
should be accessible to the user. They should be 
affordable and meet actual needs. An important 
element essential for sustainable development is 
affordable, adequate and appropriate access to 
energy services to society and the economy.

2.1.2. A sustainable energy system

The ‘energy-system’ consists of an array of technologies, 
processes, appliances and practices that convert 
resources to energy carriers to a service. On one end of 
the system are primary energy resources, such as coal, 
crude oil, uranium, wind and others. At the other end of the 
system are the energy-services, such as lighting, heating, 
motive power, telecommunication, IT, and others.

The energy system is thermodynamically inefficient. 
Much energy is wasted. In many instances, it may be 
economically efficient to waste it. This may be the case 
when the extra cost of purchasing more efficient machinery 
outweighs the cost savings gained from reduced energy 
purchases. There is however much evidence that a large 
proportion of the energy wasted in the system could be 
used economically, but is not being used due to policy 
failures, ignorance and financing constraints.

The energy system is integrated, and at various levels 
there is competition between energy carriers. The 
energy system consists of several sub-systems that 
are rather entrenched. They have specific regulations, 
extensive markets and strong important utilities. Fossil 
fuel markets such as oil and gas, as well as power 
markets are typically governed by special sets of rules. 
Incorrectly formulated, these market rules may hamper 
investment in alternatives. In some instances, subsidies, 
such as feed-in tariffs are implemented to encourage the 
entrance of new technologies, such as renewables. 

The system is dynamic. While many individual components, 
or subsets, of the system may be unsustainable in the 
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Figure 1 Global energy flows from extraction to useful exergy, 2005.
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longer term, the objective is a sustainable supply of 
services. Thus, using of depletable resources is only 
unsustainable, if it prevents alternatives from meeting the 
required energy service in the future, or if it has some other 
negative impacts. Indeed, at a given point in time, it may 
be that the only affordable energy sources are depletable. 
Other examples of negative impacts include health impacts 
or irreversible environmental damage.

The physical structure of the energy system is not 
homogeneous. Some energy infrastructure is long-lived, 
whereas some appliances have relatively short lifetimes. 
Quick changes in the overall system can be difficult due 
to techno-physical constraints. If - for example - there 
was a need to move quickly from fossil fuels for electricity 
generation, it would require halting the use of power plant 
infrastructure that still has considerable economic value. 
But many power plants are designed to run for decades, 
meaning there is a strong economic incentive to continue 
their use until retirement. Furthermore, the construction 
of infrastructure to use alternative fuels can take several 
years. Rapid switches in the energy system can therefore 
be difficult. Energy infrastructure also differs strongly with 
respect to location, vintage and other attributes. In many 
least developed countries, the energy infrastructure is old 
and has low efficiencies. In some developing countries, 
recent growth has resulted in new investments in high 
performance infrastructure. In other settings, where 
stringent regulation is in place, environmental performance 
is typically high.

As demands in the system increase, resources deplete or 
production capacities become limited, pressure may be 
placed on specific pathways in the system. This is especially 
the case if there are a limited number of supply options or 
routes. The disruption of those options or routes, coupled 
with the slow change in certain energy infrastructure or 
limited alternatives can lead to price spikes and ultimately 
the breakdown of service supply.

This is particularly the case, where parts of the system 
are interwoven with common infrastructure, pathways 
or processes. For example, electricity relies on common 
transmission grids, oil may flow through a limited 
number of routes with limited extraction capacity, and a 
nuclear accident or burst wall of a dam may affect wide 
areas. This makes components in the energy system 
vulnerable to physical disruptions. Those vulnerabilities 
may be exposed by accidents (operational or natural) as 
well as for political reasons.

2.1.3. interactions and impacts

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

The interactions can develop or damage each of these. For 
example, the emissions of pollution while burning fuels 
can harm human health (society), sick workers reduce the 
supply of productive labour (economy) and the pollution 
further damages ecosystems (the environment). Yet, the 
supply of electricity to low income users can reduce local 
air pollution (environment). It can lower the cost of services 
(economy), such as lighting. The availability of quality 
lighting improves education, and quality of life (society). 
And if the production, transport and use of electricity do 
not damage the environment beyond its carrying capacity, 
the (environmental) impact may be sustainably managed. 

The energy system has impacts on physical systems.  
These include the natural environment, affecting the supply 
of ecosystem services. Several parts of the energy system 
depend on and affect ecosystem services. For example, 
naturally grown biomass is used as the dominant household 
fuel for over a quarter of the world’s population. Ecosystem 
services that are related to the energy system (directly or 
indirectly) are numerous, yet neither systematic quantified 
mapping, nor sense of relative value is available to policy 
makers or actors. This makes abuse of this common good 
almost unavoidable and potentially tragic. 

Energy system interactions and impacts are felt in 
supply chains of other essential commodities. There is 
competition for commodities needed in other systems. 
For example, the global demand for sustainable supplies 
of food, water and energy continues to grow rapidly. Yet, 
the systems that supply each of these have common 
components. As demand grows, it is likely that competition 
and interactions will also. In many locations, fresh water 
is scarce. Freshwater is used in the energy system (for 
cooling, processing and hydro-generation), for food 
production (irrigation of crops and processing), for drinking 
and other services. Managing resources is a challenge, in 
view of several competing uses at various nexus points.

The energy system has a strategic role to play in the 
economy. Harnessing steam as an energy source powered 
the industrial revolution. At present, the energy system has 
many markets. These typically play a strategic role, directly 
and indirectly. Perhaps - as with coal mining - it offers high 
levels of employment and security. Perhaps - as with a 
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petroleum exporter - it offers revenue and geopolitical 
leverage. While yet other impacts to the economy can 
include indirect effects associated with the construction of 
expensive facilities; or fuel import bills. The development 
of strategic economic sectors, such as petrochemicals 
or high-tech efficiency, chemical, renewable or nuclear 
generation can have significant economic spin-offs. 

The energy system has inherent vulnerabilities and risks 
that pose societal, environmental and economic challenges. 
This results in varying levels of concern, mitigative action 
and exploitation. They have resulted in civil society protest, 
the formation of cartels of suppliers and consumers, and 
lobbies. Governments often take action to address these 
vulnerabilities, which in turn has economic consequences. 
Some emphasize a need for investments to increase 
energy self-sufficiency and suggest mandates for phasing 
out - or in - particular technologies or fuels. Others find 
these vulnerabilities acceptable and do not see a need for 
action. In recent years, a strong emphasis has been made 
to ensure the application of global market rules. These 
rules limit the power of producers to exert influence on 
supply. Infrastructure sharing and energy imports and 
exports also make for a valuable web of interdependence. 

Figure 2. Global primary energy use, 1800-2010.

Data source: Smil (2010) and Tverberg (2012).

The energy system has driven economic growth and 
provided services to households. However, much of 
humanity is still without access to modern fuels. Access 
to electricity and modern fuels has improved (Figure 

They provide an avenue for trade and cooperation. Allowing 
for joint economic development, importers gain lower cost 
energy and exporters generate revenue. 

Other social aspects of the energy system include basic 
levels of empowerment that are gained by access to 
affordable, appropriate service. These include reduced 
health impacts due to lower emissions, higher education 
rates that come with improved lighting and ICT. In order 
to deliver on the Millennium Development Goals (MDGs), 
energy services and access are needed to a greater 
or lesser extent for all. Furthermore, the use of these 
services unearths productive potential for economic 
activities that are otherwise unavailable. Thus an 
important interaction with society includes the delivery 
of services to tackle poverty and inequality.

2.2. Selected Trends 
Global energy use has increased with technology 
change, population and economic growth over the very 
long-term. Dramatic gains have been experienced with 
rapid industrialization. The share of modern renewables 
has barely crossed the 1% threshold in 2010 and is thus 
too small to be noticeable in Figure 2.
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3), but has not kept up with population growth in most 
of the developing world (Figure 4). This has continued 
to marginalize the development potential of millions of 
people and businesses.
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Figure 3. Electricity access in selected countries, 1920-2010.

Source: Bazilian et al (2011).

Figure 4. Number of people without access to modern fuels.

Source: Bazilian et al (2011).

0

20

40

60

80

100

120

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

P
er

ce
nt

ag
e 

po
pu

la
ti

on
 w

it
h 

el
ec

tr
ic

it
y 

ac
ce

ss

Year

USA Mexico Mauritius China Brazil

Thailand India UK Egypt South Africa

Developing countries

1000

500

0

1500

3000

2500

2000

3500

M
ill

io
ns

 o
f p

eo
pl

e

sub - Saharan Africa

South Asia

China and East Asia

Latin America

2030

2030 - UEA Target

2000 2007 Business as usual



Perspectives on Sustainable Energy for the 21st Century | Chapter 2  PAGE 9

Energy system development has continued its reliance 
on fossil fuels. The effects of this include, amongst 
others: committing to new long lived infrastructure; and 
increasing trade levels and emissions. Global oil trade 
is currently at an historical high, and supply capacity 
has been constrained. This adds pressure to the limited 

number of strategic trade routes and exporters (IEA, 
2011). However, there have been increased investments 
in renewable and nuclear energy. These act to improve 
energy independence, release pressure on constrained 
supplies of alternatives and reduce emissions.

Figure 5. World oil trade, in million tonnes.

It is difficult to quantify all impacts of the energy system. 
Yet, it is clear that energy-related GHG emissions have 
continued to rise. In view of the experience with GHG 
emissions reduction efforts of the past 20 years, it 
appears unlikely that emissions levels will be kept within 
what might be considered “safe limits”. Increasing 
evidence suggests that the energy system’s demand 

Source: Standard and Chartered, 2012.

for water for processing, cooling and hydro-generation 
is becoming constraining in some circumstances. And 
demand for irrigation, water pumping and purification is, 
in turn, increasing energy demand. There is also some 
evidence that, given current market structures, biofuel 
production increases food prices.  These and other 
trends need to be better investigated and understood.
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Figure 6. Differences between desired GHG emissions reductions and the sum of pledges (“emissions gap”).

Source: UNEP (2010).

2.3. Key perspectives in the 
current energy debate

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

1. empower the poor: Lack of access to electricity, 
safe heating, and cooking causes over a million of 
deaths a year, yet this has received little attention 
compared to GHG emissions mitigation.

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

3. Oh behave: Behavior needs to change, since 
so-called ‘planetary boundaries’ will be exceeded, 
if current growth patterns continue. It may even 

be necessary for the ‘de-growth’ of rich nations, for 
equitable access to services.

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

5. Biofuel is bad: Using crops for large-scale biofuel 
production will lead to higher food prices for the poor, 
and increase our vulnerability to the climate.

6. energy technology revolution: In order to 
meet global GHG emissions targets, the burning 
of fossil fuels with no capture and storage must be 
limited. Urgently, a rapid change is needed in energy 
system investments, including, inter alia, large-scale 
investments in renewable energy, energy efficiency, 
nuclear power, and carbon capture and storage. 

7. Sustainable energy technologies: Investments 
should be made only in energy efficiency and 
renewables, since only renewable ‘fuel sources’ can 
ultimately be sustained.

8. Nuclear renaissance: Nuclear energy should be 
the preferred option, as it is not intermittent and it 
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is clean. Plants require little land, but produce much 
power as well as material used for medical, security 
and other uses.

9. Anti-Nuke: Nuclear energy should be phased out, 
due to unacceptable risks at power plants, dangerous 
waste that remains radio-active for a very long time 
and might enable weapons production.

10. Free the market: Markets provide the best 
mechanism to determine what investment and R&D 
needs to take place in the energy system, therefore 
subsidies must be removed. Further, by getting 
everyone to play by transparent rules access to 
resources can be secured, as long as the price is right.

11. Leverage learning: As markets are entrenched, 
subsidies need to be provided, especially for renewable 
energy to help them compete with conventional fuels 
and secure necessary R&D.

12. The polluter pays: There should be a clear 
(exonerative or punitive) penalty charged for external 
costs incurred by damaging the ecosystem and 
society.

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

14. Basket case: Put in place standards, feed-in 
tariffs, measurement and verification, mandatory 
audits, carbon caps and trade etc. No single policy is 
sufficient.

15. energy efficiency: Is the single largest, most 
economic, environmentally friendly energy source yet 
to be comprehensively harnessed – and should be 
done so using a suite of measures. 

16. economic and financing limits: Measures need 
to be put in place to improve access to capital for 
energy infrastructure.

17. 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.

18. No limits: There are essentially limitless 
reserves of fossil fuels and their level of availability 

is dependent on prices. As prices increase more 
unconventional reserves will be discovered and 
exploited. Some postulate that gas is not a fossil fuel, 
but renewably produced. 

19. Destroying the global commons: The 
ecosystem provides a limited amount of service. 
We damage these services by polluting too much or 
using too 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 services needs to be determined 
and boundaries established. Once we overstep them 
disaster will ensue.

In broad terms, these perspectives could represent 
goals and strategies (1-4), means and broad policies (5-
16) and contexts and limits (17-20).

2.4. A view on the perspectives

Some perspectives may have very different perceived 
importance and relevance, depending on the national, 
regional or international context of the policy dialogue 
as well as other specific circumstances.

Means to achieve similar targets in similar settings, 
even following similar analysis, may diverge. For 
example, Finland has a policy to increase its nuclear 
capacity. Germany has a policy to phase its nuclear 
capacity out. Yet, both have similar objectives, such 
as securing energy supply, while reducing greenhouse 
gas emissions.

The decision maker, in order to make sense of these and 
other perspectives, and in order to chart out a meaningful 
course, is left with sometimes unavoidable steps. 

Based on feedback from proponents of the perspectives 
listed above, we identified selected actions that help 
bring consensus to decision making. These consensus 
building actions include:

A. Scenarios and indicators: Promote tracking the 
diagnosis, progress and scenarios of national, regional 
and global energy systems with a common set of 
‘strategic’ sustainable development (SD) indicators.

B. energy assessments: Promote platforms 
for transparent national and international energy 
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assessments (tracking economic development, fuel 
flows, physical resource use and environmental 
impacts in a quantitative manner).  

C. economic efficiency: Assess opportunities 
to increase the economic efficiency of the energy 
system, especially - but not limited to - where these 
promote end-use energy efficiency improvements.

D. Strategies for modern energy access: Develop 
strategies and a supporting framework to help the 
poorest countries gain adequate, affordable access to 
modern energy services (at least to meet the MDGs) and 
to prevent the more than a million deaths a year attributed 
to burning solid fuels in poorly ventilated housing.

e.  evaluation of ecosystem services: Undertake 
transparent evaluations of ecosystem services and 
their limits, to support discussions on their usage.

F. Develop methodologies for the integrated analysis 
of the systemic implications of simultaneously meeting 
global food, water and energy needs - given that each is 
essential and each may compete for common ecosystem 
(and other) services and affect each other.

Actions A and B are necessary for analytical reasons 
to help diagnose and quantify the contexts and limits, 
determine means and broad policies in order to reach 
goals and strategies, with specific reference to the energy 
system. Actions C and D enable policy assessment for 
two important policy actions, while actions E and F 
provide important information currently not accessible 
to the decision-maker but vital for making short term 
policy with wide reaching effects. 

Table 2 brings together all the elements that we have 
introduced so far. For each of the twenty perspectives 
on energy development (1-20), it indicates the relevant 
policy maker concerns (i, ii, and iii) and which of the six 
actions (A-F) might help bring about consensus among 
the perspectives or at least help better understand the 
disagreements between them. Actions A and B relate to 
specific analytical improvements. C and D are actions 
that address key issues around which there is little 
controversy, but much urgency. E and F relate to broader 
impacts of the energy system on the environment, but 
also other physical systems needed for humanity’s 
sustained development.

2.5. Conclusion

This primer introduced notions related to the use of 
energy that will help sustain our development; cited 
various trends; highlighted key perspectives and; in 
turn these have suggested common steps required 
for the policy maker to build consensus and empower 
decision making.

Without empowered decision makers, national and 
international consensus will be shallow. Uncommon 
metrics will not allow common conversation. 
Without clear national analysis underpinning 
their commitments, participation in international 
dialogues, will be skewed toward well mobilized 
interests. Further, without an indication of the value 
of ecosystem services or tools to assess the broader 
effects of energy system development it will be 
difficult to develop consistent trajectories.

In summary, for a meaningful national and 
international energy dialogue commitment to 
appropriately empowering decision making, as well 
as to our populations are needed.
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TABLe 2. Perspectives, consensus building actions, and policy makers concerns.
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Next we delve deeper into selected perspectives that 
are often presented to the energy decision-makers, and 
report expert voices and feedback received. No attempt 
is made to tag experts with particular views. The purpose 
is not to be exhaustive. Instead, the aim is to sketch a 
“rhetorical landscape” through which policy makers 
need to navigate. Furthermore, sides are not taken and 
no critique offered of the perspectives and voices. All of 
the perspectives can point out supporting evidence and 
facts, and they sketch important aspects of the complex 
reality underlying the global energy debate. The purpose 
is to explain the background for identifying actions to 
build meaningful consensus between the perspectives 
that appear so strongly divergent at first glance.

robert Kates, Professor emeritus of Brown university, 
and independent Scholar, initiative on Science and 
Technology for Sustainability.

Sustainability is extremely important for a world that 
is growing rapidly. In particular, ‘the primary goals 
of a transition toward sustainability over the next two 
generations should be to meet the needs of a much 
larger but stabilizing human population, to sustain the 
life support systems of the planet, and to substantially 
reduce hunger and poverty.” (Kates, 1999)

The energy system powers humanity. The energy system 
as with all resource systems is needed in an appropriate 
incarnation to enable our sustained development. 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 perspectives 
suggested above (see Table 1) is described in more detail 
by drawing on common arguments articulated in the 
literature and by providing illustrative quotations from 
well-regarded thinkers on energy.

3.1.1. empower the poor

Perspective 1. Empower the poor:  
Lack of access to electricity, safe 
heating, and cooking cause over 
a million deaths a year, but has 
received little attention compared to 
GHG emissions mitigation efforts.

Approximately three billion of world’s population use 
biomass as the chief source of energy for cooking and 
heating. It is a cheap fuel, but comes at the cost of 
severe health impacts (UNDP, 2012). An estimated 1.3 
million people die every year due to indoor air pollution, 
mainly in Southeast Asia and sub-Saharan Africa 
(IEA, 2012). Thus, access to cleaner and safer energy 
sources, such as electricity, for domestic use (e.g. 
lighting, heating, cooking etc.) is essential for achieving 
inclusive development (Bogdansk, et al., 2010).

K.V. ramani, Senior energy consultant, united 
Nations Development Program (uNDP)

To meet sustainability challenges, poverty reduction 
is key. The role of energy in poverty reduction 
revolves around the issues of access, affordability 
and choice. Differences in country situation and 
priorities indicate that while sustainable energy is a 
common goal for the Asia Pacific region are large, 
the entry points to it will vary from one country to 
another. (Ramani 2004)

Some argue that access to affordable and adequate 
energy services is a “missing” Millennium Development 
Goal (MDG). In fact, such access is required to reach the 
MDGs and other agreed development goals, including 
those related to GHG emission reduction (WCA, 2011). 
For example, refrigeration of food or vaccines, cooking 
of meals or light for teaching are not possible without 
access to energy services. Yet, only small amounts 
of energy are required to provide basic services for 
the poor. Bringing universal access to modern energy 
services to almost 3 billion people would require only 
about 3 per cent higher global electricity generation, 
less than 1 per cent more demand for oil and less than 
1 per cent more CO2 emissions. Not having energy as 
a distinct goal, makes invisible the most important 
enabler of the MDGs, and thus dedicated infrastructure 
needs might simply be neglected.  

According to this perspective, it is essential to give due 
consideration to improved energy service access in 
important forums and events like Rio+20 (WCA, 2011).

It is often the most vulnerable in poor societies that 
are at risk due to the effects of damaging development 
patterns. Women are both vulnerable and hold an 
important key to more sustainable development.
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govind Kelkar, uN-Women, South Asia Office     

Rural and indigenous women’s energy management 
roles need to be recognized and strengthened. Women 
are not only the end users of energy, but also managers 
at local level in terms of conservation of the existing 
natural resources and are increasingly playing an 
effective role in managing the renewable energy 
systems such as solar and biomass. Admittedly, 
women need cleaner cooking energy but there is 
also need for strengthening their capabilities in tree 
and water management as well as inclusion in local, 
national and international bodies set to manage 
energy infrastructure. (Kelkar 2012)

Women can contribute meaningfully towards 
environmental management to mitigate and adapt 
to climate change. This contribution can occur only if 
there is gender equality and their even involvement in 
each step of policy making toward a green economy. 
(Kelkar, 2009a)

Access to alternative livelihoods will be essential for 
communities and individuals to both adapt to climate 
change and contribute to GHG mitigation. Although the 
suitability of any alternative livelihood is dependent on 
the individual and circumstances in which they live. 
For example in Bastar, Chattisgarh, Gond and other 
areas adivasi women have developed their skills in 
traditionally male vocations such as in terracotta, bell 
metal and wood sculpture. These alternative skills could 
increase their economic resilience as the climate shifts, 
since they decrease women’s dependency on agriculture 
or collection of NTFPs, which global warming is 
expected to impact negatively. (Kelkar 2009b)

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

World population is likely to decline in long term. It is 
not today’s energy intensive growth rate that brings the 
fertility rate down, but it’s the level of female education 
(the trend is that even in the poorest countries, less 
educated women have more children). To be able to 
maintain the world population in acceptable range, it 
would be meaningful to invest in education.

3.1.2. Security first 

Perspective 2. 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.

Policymakers often equate the attainment of energy 
security with reducing dependence on imported energy 
sources, diversifying supplies or securing sources of fuels, 
either by freeing up markets and/or supply routes (Cohen 
et al 2011). According to this perspective, every country 
must ensure that its supplies of energy are secure, in 
order to ensure its development. In China, for example, 
energy security has been categorized as a domestic 
economic development issue rather than a part of foreign 
policy for several decades (Jian, 2011). Historically, the 
UK nationalized the oil production of countries under 
its influence (Klare, 2008) and others continue to do 
the same.  The quest for long-term energy supplies is 
becoming a matter of increasing regional competition 
with secure access to oil and gas a matter of national 
strategic consideration. This tension threatens actions 
to deal with pressing concerns such as climate change 
(Bazilian et al, 2011).  At the very least, the combination 
of energy security and climate change concerns are 
unleashing a wave of policy initiatives and investments 
around the world that will fundamentally alter the way 
that we manage and use energy (LLOYDS 2012). 

Christof rühl, chief economist and vice president of BP

Climate change, carbon emissions and energy security 
point to the simple fact that no renewable source is 
currently capable of supplying a reliable energy base 
load. Natural gas could maybe be considered as an 
acceptable transition solution. Addressing climate 
change is crucial in order to reach any form of sustainable 
situation. However, any solution will continue to burn 
carbon containing fuels far into the future.  Moreover 
the accelerated growth in developing countries and high 
shares of coal in their energy portfolios must be related 
to globally increasing CO2 levels and rising emission 
content per unit of energy. These trends are also going 
to continue further into the future than many would 
prefer. (Rühl 2008, 2009 and 2010)
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3.1.3. Oh behave 

Perspective 3. Oh behave:  
Behaviour needs to change, since 
so-called ‘planetary boundaries’ will 
be exceeded, if current economic 
growth patterns continue. It 
may even be necessary for the 
‘de-growth’ of rich nations, for 
equitable access to services.

According to this perspective, it is essential that we 
change our behaviour. If we continue to spend our natural 
resources and assuming continued economic growth 
trends, we could face a drought of natural resources, 
sooner than mankind might imagine (Meadows et al 
1972). We will have to (and can) find a way of achieving 
meaningful development without increasing GDP (Victor, 
2006). In fact, current economic growth will simply have 
to slow down if we are to share our resources to face 
the current world challenges such as, climate change, 
health, education and population growth, with any 
measure of equity (Hillyard, 2009). Investment is needed 
in the ecological assets on which we depend. Further, we 
need to redefine prosperity beyond materialism and the 
current ‘growth’ based model (Jackson, 2010). Actions 
will require rich countries to reduce their economic 
growth targets and to provide support to the world’s 
poorest (Arnsperger, 2011).

Peter A. Victor, Professor, faculty of environmental 
studies, York university. 

‘Learning to live within the limits of planet Earth in 
justice and in peace is the fundamental challenge of 
the 21st Century’ (Victor, 2012). It is important to bear 
in mind that the economy is a subset of the biosphere. 
The economy is placing an excessive burden on the 
biosphere. Technology is not enough to solve the 
problems that we have created for ourselves. Thus, to 
tackle inequality, rich countries should take the lead 
and manage without growth – or even de-growth. A 
key element to maintaining prosperity without growth 
is shorter working hours in developed economies and 
potential redefinition of social and economic systems. 
(Victor 2008, 2011, 2012)

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

Thomas Buettner, Branch chief, united Nations 
Department of economic and Social Affairs.

The share of the old in the population will continue to 
grow. However, decreases in fertility are needed for all 
countries for their sustainable development. (Buettner, 
1995). Yet, as an important measure for mitigating 
climate change, population development is often 
ignored. (Buettner, 2008)

3.1.4. Development first

Perspective 4. Development first: Lower 
income countries should be encouraged 
to undertake sustainable development 
actions that are compliant with their 
drive to develop: nationally appropriate 
mitigation measures are needed.

The global economy has grown – and the rich have become 
much richer. Yet, the plight of the poorer developing 
countries is woeful. Low income countries need to develop 
to provide basic necessities (Streeten et al, 1981). In the 
same way as developed countries were free to peruse their 
growth agendas, developing countries must now be free 
to do the same. Yet, this has strong implications for the 
planet’s GHG trajectory (Muller, 2002). Projections indicate 
that developing countries play a large role in the success or 
not of meeting climate mitigation targets (Riahi et al, 2012). 
It is therefore essential that climate focused trajectories 
are found that are nationally appropriate. In fact, developing 
countries should seek sustainable development polices 
that do not compromise their economic growth (Danga, 
2003). In short, if adopted, the ‘green economy’ should 
deliver real and equitable growth (UN, 2011a).

3.1.5. Biofuel is bad

Perspective 5. Biofuel is bad:  
Using crops for large-scale biofuel 
production will lead to higher food 
prices for the  poor, and higher 
vulnerability   to the climate.

On 14 April 2008, the online African Energy News Review 
news service noted that food riots had killed five people 
in Haiti, adding, “The diversion of food crops to biofuel 
production was a significant factor contributing to 
global food prices rocketing by 83% in the last year, and 
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causing violent conflicts in Haiti and other parts of the 
world.” (Tenenbaum, 2008). In fact, changes to biofuel 
production in a single country can affect global food 
security. “The fact that cassava is being used for biofuel 
in China, rapeseed is being used in Europe, and sugar 
cane elsewhere is definitely creating a shift in demand 
curves,” says Timothy D. Searchinger, a research scholar 
at Princeton University. “Biofuels are contributing to 
higher prices and tighter markets.” (NY Times, 2011). 

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

3.1.6. energy technology revolution

Perspective 6. Energy technology 
revolution:  In order to meet global 
GHG emissions targets, the burning 
of fossil fuels with no capture and 
storage must be limited. Urgently, 
a rapid change is needed in energy 
system investments, including, inter 
alia, large-scale investments in 
renewable energy, energy efficiency, 
nuclear power, and carbon capture 
and storage.

Cesare Marchetti, Physicist and Systems Analyst, 
institute Scholar, iiASA.

There is an array of technical solutions to limits on 
the planet’s growth.1 Renewables are, in comparison, 
unreliable and thin against the enormous power density 
of nuclear reactors that offer a good base load solution for 
future systems. Further, potentially limitless quantities of 
uranium are available from seawater - should a large 
shift to nuclear become reality. (Marchetti, 2006)

Analyzing long waves in the world economy (Kondratiev 
cycles), Marchetti suggested that their influence is 
discernible in technological penetration patterns and that 

the introduction of Hydrogen is most certainly also following 
such a path. The first phase, i.e. idea introduction, is now 
complete. This leaves a half-century long second phase of 
technological development and launch that needs fostering 
in order to reach full technology exploitation. In summary it 
is suggested that there are enough technical solutions and 
potential innovations to meet global growth in the context 
of constraints, such limiting GHG emissions (IIASA, 2012).

To meet the planet’s growing needs and constraints, all 
technology options are needed and fast. World governments 
must start a US$45 trillion “energy technology revolution”, 
or risk a 130 percent surge in carbon emissions by 2050 
(IEA, 2008).

Jesse Ausubel, Director, Professor, Program for the 
Human environment, rockefeller university

Researchers and practitioners need to multiply the 
cleanliness, reliability, and safety of an energy system 
relying predominantly on natural gas. Total problems 
must shrink even as the scale of the gas system doubles 
and triples globally during the next couple of generations. 
(Ausubel, 2010)

The development of technology will inherently help to 
protect the environment. Historically energy sector 
technology and fuel use has seen a ‘decarbonization’. 
Wood and hay have led to the use of coal and oil. There 
will be further development as even these carbon rich 
fuels are replaced with those that are hydrogen rich. 
These include natural gas and eventually nuclear. 
Given current knowledge, the ultimate fuel source 
involves a mixture of nuclear power and hydrogen, 
thus moving away from carbon emissions and 
assisting with balancing the climate issues we now 
face. (Wade, 2011)

Options needed (and some estimate annual investment 
requirements) include low-carbon energy from non-
combustible renewables plus bioenergy (190 billion USD/
year) carbon capture and storage (CCS) and nuclear 
(5-40 billion USD/year), as well as other infrastructure 
(260 billion USD/year) (van Vuuren et al 2012). Although 
started, much more is needed. The G8 group has agreed to 
commit to build 20 CCS plants by 2010 which is estimated 
to cost about US$ 30-50 billion – and further large scale 
investments are needed in other carriers. (WCA) It is 
suggested that the need is so great, that not even financial 
and economic crises should deter governments from a 
global energy revolution (Nobuo, 2008).
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Arnulf grübler, Professor, Yale university

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

In the future (consider for example carbon capture 
and sstorage (CCS) technologies) the “direct effect” 
impact of technological change could be much, much 
larger in a climate constrained world. Past experience 
with traditional pollutants point to a dominance of the 
direct (emission reduction) effect over the indirect one, 
or to the impact of lifestyles etc., on emission reduction. 
(Grübler and Riahi, 2010)

Furthermore, considerations of inherent innovation 
uncertainty and of the multitude of feedback effects 
from technological advances, make simple cause and 
effect approaches unacceptable, leaving the main GHG 
issue of energy generation and use to be solved by 
more complex models that focus on finding the right 
technology portfolios to reach a stabilisation scenario. 
(Grübler  and Riahi, 2010)

3.1.7. Sustainable energy technologies

Perspective 7. Sustainable energy 
technologies: Investments should be 
made only in energy efficiency and 
renewables, since only renewable fuel 
sources can ultimately be sustained.

According to this perspective, renewable energies alone 
can meet 77% world energy demand by 2050, provided 
they receive appropriate policy support (IPCC, 2011). 
Combined with behavioural change and energy efficiency, 
there is no need to further develop the fossil fuel systems 
of Europe or to invest in nuclear power and yet meet 

stringent targets (SEI, 2010). With this in mind, and given 
that renewables do not deplete energy sources, they are 
the only viable and long term investment option for the 
energy sector. With aggressive investments and R&D 
prices will be reduced into the future. Furthermore, some 
modern, renewable energy sources are already cost-
competitive today (IPCC, 2011).

Dolf gielen, Head of analysis, international renewable 
energy Agency (ireNA)

Renewable energy should be used as much and as 
quickly as possible to overcome issues faced with the 
climate and energy access (Gielen, 2011). The surface 
has just been scratched in terms of what can be done 
with renewable energy. Venture capital in combination 
with technological progress will open up many new 
avenues. This development should be accelerated.

3.1.8. Nuclear renaissance

Perspective 8.  Nuclear renaissance: 
Nuclear should be the preferred option, 
as it is not intermittent and clean. Plants 
require little land, but produce much 
power as well as material used for 
medical, security and other uses.

According to this perspective, nuclear investments are 
expected to rise even in the wake of Fukushima (IAEA, 
2011). The life cycle emissions of nuclear are low compared 
to conventional renewable power plants (Weisser, 2007). 
Other low carbon energy sources require expensive storage 
and large areas to generate similar quantities of energy 
(Bryce, 2010). Nuclear has a history of providing reliable 
base-load electricity. France, for example, generates more 
than 60% of its electricity from nuclear (IAEA, 2011). The 
nuclear industry has many strongly positive spin-offs. 
Nuclear medicine, for example, treats millions of patients a 
year, and many of the isotopes needed come from nuclear 
power plants (WNN, 2008).

Hans-Holger rogner, Chief, Planning and economic 
Studies Section, international Atomic energy Agency

High and volatile fossil fuel prices, the need for a base-load 
electricity supply technology with stable and predictable 
generating costs, rising energy demand in many regions, 
energy security and climate change considerations have 
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fueled to rising expectations for nuclear power. These 
factors that contributed to the increasing interest in 
nuclear power before the accident at the Fukushima 
Daiichi nuclear power plant in March 2011 have not 
changed. Nuclear power, therefore, continues to play 
an essential role in the long-term energy mix of many 
countries. (Rogner 2011a&b, Rogner 2012 a&b)

There are several aspects related to the sustainability of 
nuclear energy. Nuclear power provides reliable base 
load electricity at affordable costs and contributes to 
energy diversification and hence energy security. On 
a life cycle basis, greenhouse gas emissions per kWh 
of nuclear electricity are very low and are comparable 
with the emissions of the best renewable technologies. 
GHG emissions originate predominantly from plant and 
nuclear infrastructure construction, uranium mining 
and fuel preparation (depending on the electricity mix 
used for enrichment) while the operation of nuclear 
power plants is essentially emission-free.  Nuclear 
power operation avoids local and regional air pollution 
commonly associated with fossil fuel combustion and 
can be a potent climate change mitigation option. 
Moreover, it creates technological spin-offs and a high-
skilled work force.  As well, nuclear energy can provide 
energy services beyond electricity such as process heat, 
desalination or chemical fuels (hydrogen). Nuclear fuel 
resources are plentiful for many centuries to come.(ibid)

The sustainability of nuclear energy is challenged 
by several risks ranging from safety aspects, waste 
management, nuclear weapons proliferation, high up-
front capital costs and public acceptance. The weights 
of these risks vary from jurisdiction to jurisdiction and 
need to be addressed and satisfactorily resolved through 
intense stakeholder involvement. From a sustainable 
development perspective, nuclear is a viable option as 
long as the benefits exceed the risks. (ibid)

Nuclear power is not a quick-fix solution to rising 
electricity demand and climate change. The lead times 
associated with the development of a national nuclear 
programme can be quite long, up to 10 years and 
more (e.g. establishing the necessary infrastructures 
ranging from a nuclear law, a competent regulatory 
institution, a comprehensive safety culture, a skilled and 
competent nuclear workforce (human resources), public 
information and a political decision making process). 
Plant construction and licensing can take between four 
and eight years. Considering these lead times, nuclear 
power plants are not short-term solutions but long term 

investments towards supplying an ever growing demand 
for energy at lowest environmental impacts. (ibid)

3.1.9. Anti-Nuke

Perspective 9. Anti-Nuke: Nuclear 
should be phased out, due to 
unacceptable risks at power plants, 
dangerous waste that remains 
radioactive for a very long time and 
might enable weapons production.

According to this perspective, nuclear radiation has 
increased long-term cancer risks, as evidenced by the 
historical statistics of Chernobyl, Three Mile-Island, and 
the Fukushima region (Christodouleas et al., 2011). There 
is no 100% safe way to transport, dispose of or store 
nuclear waste, and the cost of storage has increased 
(Jeremy, 2006). Greenhouse gas (GHG) emissions from 
uranium mining have increased as it is getting harder and 
harder to mine (Sovacool, 2007). “The crucial weak point 
is man as such, who is finally not able to control extremely 
complex systems in operation and in the planning of 
necessary safety precautions in the long run.  The accidents 
of Three Mile Island, Chernobyl and Fukushima speak an 
all too plain language.’ (Pauli, 2012). Apart from waste and 
accidents, there is another security issue raised by nuclear 
technology that is a big concern: the proliferation of nuclear 
weapons. Plutonium from used fuel in nuclear reactors can 
be used for weapons; in 1974, India tested a bomb that 
incorporated plutonium from a research reactor (Landau 
2011). According to this perspective, there is a clear link 
between the two.

3.1.10. Free the market

Perspective 10. Free the market: 
Markets provide the best mechanism 
to determine what investment and 
R&D needs to take place in the energy 
system, therefore subsidies must be 
removed. By getting everyone to 
play by transparent rules, access to 
resources can be secured, as long as 
the “price is right”.
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According to this perspective, reducing the government’s 
intervention in the energy sector would reduce prices for 
consumers and, especially in the current recessionary 
environment, would create thousands of good jobs for 
unemployed workers (IER, 2012). The market simply 
provides the best mechanism to provide lower cost 
services – as can be seen in almost all other consumer 
markets(IER, 2011). A well-functioning market increases 
the security of supply of goods (Nordhaus, 2010). At 
a national level, some would suggest that the open 
market clearly provides increased security and trade. 
Best et al (2010) point out that the free market nature 
of the Canadian energy sector is a strength, enabling 
energy security through increased trade and growth and 
ensuring that Canadian resources are developed and 
extracted. Further markets are needed, and they need 
to be operated well. In particular, they can help drive 
environmentally cognizant development. When market 
prices do not fully reflect environmental and social 
costs, consumers’ choices are distorted (IEA, 2012).

3.1.11. Leverage learning

Perspective 11. Leverage learning 
through subsidies:  Markets are 
entrenched and subsidies need to be 
provided, especially for renewable 
energy, to help them compete with 
conventional fuels and secure 
necessary R&D.

According to this perspective, energy subsidies are 
necessary. Fossil fuels and nuclear have benefited from 
them in the past and are now entrenched. Given the dual 
need of having to supply clean, low carbon energy and 
provide a level playing field, subsidies are required for 
renewable energy development.

Furthermore, subsidies have important implications 
for climate change and sustainable development more 
generally through their effects on the level and composition 
of energy produced and used (UNEP, 2008). Renewable 
energy incentives can be integrated into carbon markets 
and support research, development and demonstration 
(RD&D) and leading to technological “learning” (DBCA, 
2009). A subsidy limited in time could give countries a 
strong incentive to accelerate electrification.

Jeffrey Sachs, Director, The earth institute at Columbia 
university

Climate change is a devastating global issue that needs 
immediate action. Business (oil) lobbies constrain 
solutions, in the United States in particular. A tech 
roadmap is needed; expanding the use of existing 
technology is not enough to solve the problem. Global 
carbon levy is needed to: (1) help poor countries 
adopt new technology; and (2) fund R&D. Regional 
cooperation is required, especially in Africa, South-
East and South Asia. For now, Europe might be seen as 
the ‘best’ model: having regional plans with financing 
considerations. A global network would help gather and 
expose useful ideas from around the world. (Sachs 2011)

3.1.12. The polluter pays

Perspective 12. The polluter pays: 
There should be a clear (exonerative 
or punitive) penalty charged for 
external costs incurred by damaging 
the ecosystem and society.

Jack Powelson, emeritus Professor of economics, 
university of Colorado 

“Pure air, for example, is the common property of 
many. A company that fouls the air without paying for 
it receives a stolen profit, stolen from the people who 
suffer. Logging companies using federally built roads 
take advantage of external costs. Environmentalists 
should lobby to internalize the externalities by requiring 
firms to pay the costs of pollution. Loggers should pay for 
the logging roads. If everyone paid all costs (and passed 
them on in the price to the consumer), environmental 
degradation would sink to restorable levels” .(Powelson, 
2002)

According to this perspective, regulatory and voluntary 
economic instruments that put a price on the services that 
nature provides are needed to dissuade businesses from 
plundering the natural resources on which their futures 
depend. The past 20 years have seen the emergence of 
a range of such instruments, from carbon markets aimed 
at capping the growth in greenhouse gas emissions to 
biodiversity offsets that allow businesses to compensate 
for unavoidable harm to a habitat. Governments now need 
to be creative about building on these and scaling them 
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up to a level that will have a real effect. Imposing a price 
on natural resources and ecosystem services is by far 
the most effective way of forcing businesses to develop 
without damaging nature (Beyon and Jenkins, 2010). 
Payment for environmental services (PES) cannot be 
considered as panacea for biodiversity conservation, but 
they can present a promising tool notably to internalize 
indirect use values derived from ecosystems, such as 
water filtration functions of wetlands or storm protection 
functions of mangroves, that provide benefits to human 
beings outside the ecosystem and for which the traditional 
set of environmental policy instruments had long 
been deficient (Wertz-Kanounnikoff, 2006). Ecological 
Economists maintain that there needs to be a fundamental 
change in the basic assumptions and economic models so 
that ecosystem services are incorporated as internalities. 
(Lumb, 2002)

William D.Nordhaus, Sterling Professor of economics, 
Yale university

There is doubt surrounding the efficiency of current 
climate change policies in particular with relation 
to the Kyoto protocol that included only 8% of global 
emissions in 2007 over a single reduction period 
ending 2012.  A ‘new angle’ needs to be included in 
the climate change mitigation battle seeking help in 
social sciences to understand the links between our 
political, economic and social systems and generate 
efficient and effective solutions. While identifying three 
fundamental issues for climate change policies to tackle 
(e.g. emissions reduction overall level and trajectory, 
their distribution across countries, and the need to 
encourage participation of low-income and reluctant 
countries), recent research concludes that price-type 
approaches, i.e. CO2 taxation, are the most relevant 
and efficient tools and that they should be based on 
geographically harmonised market penalties per 
industry. Finally, for an efficient result to be reached 
it is critical that this carbon tax be set to equal the SCC 
(social cost of carbon assessing the added cost of an 
extra ton of carbon equivalent) for the considered area.
(Nordhaus 2007, 2011a & b)

3.1.13. The prime movers pay

According to this perspective, those who are the main 
cause of climate change must embrace and address 
their responsibilities, in line with climate justice. 
Developed countries must address their climate debt 
in all its dimensions as the basis of a fair, effective and 

scientifically sound solution to climate change (CJB, 
2010). “Developing countries are not seeking economic 
handouts to solve a problem we did not cause. What we 
call for is full payment of the debt owed to us by developed 
countries for threatening the integrity of the Earth’s 
climate system.” (UNFCCC, 2009). Wealthy countries 
have to pay for part of their debt to the planet by helping 
developing countries have a chance for sustainability 
(Brundtland, 2010). Rich countries have to take the lead. 
With financial and technical support from developed 
countries, South Africa for example will be able to reduce 
emissions by 34 per cent below “business as usual” levels 
by 2020 and by 42 per cent by 2025 (Zuma, 2011). Further, 
delay by developed country parties in implementing their 
commitments to reduce emissions will increase their 
climate debt to the developing countries and significantly 
constrain opportunities to achieve lower stabilization 
levels of greenhouse gases and increase the risk of more 
severe climate change impacts (CJB, 2010).

Thomas Schelling, Distinguished Professor, 
university of Maryland 

In order to reduce carbon emissions, developed 
countries will have to pay more but will receive less 
of the benefits. The impacts of climate change will 
also be much greater for the poorer countries. It will 
be important to find ways to adapt as the climate 
changes while reducing carbon emissions. This will 
include a universal carbon tax and tradable permits 
based on country quotas. (Schelling, 2002)

3.1.14. Basket case

Perspective 14. Basket case:  Put 
in place standards, feed-in tariffs, 
measurement and verification, 
mandatory audits, carbon caps and 
trade, etc.

No one policy is enough to realize a development path 
that is sustainable. For example, to effectively limit 
GHG emissions, different sets of options should be 
considered, including subsidies, taxes, tradable permits/
quotas, standards, targets and others, in a variety 
of combinations. These will differ from country to 
country. They will depend on local policies, institutions, 
experience and political situations (Watson, 1996).
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Kejun Jiang, Director, energy research institute, China

Technology is going to play an important role in 
China’s climate change mitigation plans, energy 
saving and environmental protection. However, the 
technology strategy should be combined with energy 
and environmental policies. (Jiang, 2011) 

Policy effects will also differ as a function of the energy-
system, economic, social structure and relative economic 
scales (Freebairn, 2009). A mix of mitigation policies – 
rather than a single approach - for China has been shown to 
be most likely effective (van Vuuren et al, 2002). Similarly, 
an EU scenario analysis indicated that a 30% reduction 
in GHG emission can be achieved in EU countries within 
fifteen years by adopting an integrated and active climate 
protection and strategy (Wuppertal, 2005). A basket of 
policies and measures were shown likely to be effective 
for South Africa (Winkler ed. 2006).

Nebojsa Nakicenovic, Deputy Director, international 
institute for Applied Systems Analysis (iiASA)

Climate change, social inequality and poverty are major 
issues that the world is currently facing, and there is an 
immediate need for a fundamental paradigm change 
to produce a shift towards more sustainable paths. The 
provision of affordable access to modern energy services 
and also the decarbonisation of the global economy is 
an immediate starting point. (Nakicenovic, 2009)

Actions needed to get there will be greatly enhanced 
by adopting global goals and targets, such as: 
Providing universal access to cooking and electricity 
by 2030 to the world’s poor. Reducing energy 
pollution (from energy activities) to comply with 
World Health Organisation air quality guidelines. 
And, amongst others, to limit anthroprogenically 
induced temperature change to at most, 2°C by 2100. 
(van Vuuren et al., 2012)

3.1.15. energy efficiency

Perspective 15. Energy efficiency:  Is 
the single largest, most economic, 
environmentally friendly energy 
source yet to be comprehensively 
harnessed – and should be done so 
using a suite of measures.

John “Skip” Laitner, American Council for an energy 
efficient economy    

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

According to this perspective, improvements in energy 
efficiency have fueled growth silently and powerfully 
in much of the developed world. Energy efficiency 
technologies now provide 75 percent of all U.S. demands 
for energy services (Laitner, 2006).  It is estimated that, 
without the (non-structural) energy efficiency changes 
experienced over the last 40 years, energy demand 
would be about 60% higher than it is today (IEA, 2008). 
And the potential for more reductions in use is high (UN-
Energy, 2009).

Charlie Wilson, Tyndall Center for Climate Change 
research

We need to combine technological innovation in 
processes and systems with policies and behavioral 
aspects bringing social sciences to the aid of behavior 
changing policy making. Faced with a growing energy 
demand, a low cost and low impact alternative to 
system expansion is related to reductions in household 
energy use which should become a real objective 
for utilities and governments alike. The best results 
would be achieved through efficiency increasing 
measures across the energy supply system, as opposed 
to conservation methods (i.e. demand reduction 
methods). Efficiency measures can be enforced through 
a number of policy means including building code 
acceptability levels, building permit requirements, or 
other zoning regulations. More generally we need to 
address climate change and sustainability issues with 
structured decision making tools in order to generate 
a clear, straightforward and well-structured decision 
process. (Wilson, 2012a; Wilson & Dowlatabadi, 2007; 
Wilson & McDaniels, 2007; Wilson & Chatterton, 2011)

Not only does energy efficiency help reduce emissions 
but it helps stretch energy resources and fuels further. 
Retrofitted and higher efficiency power plants can 
produce more per  unit of input. Meanwhile, small 
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volumes of electricity can produce more service.  In 
particular in developing countries, there is the potential                                                       
of investments (in some cases realized) in the most 
efficient technology options, as a much energy intensive 
industry is yet to be build. (UN-Energy, 2009)

Amory Lovins, rocky Mountain institute

After the industrial revolution, next is a revolution 
for ‘natural capital’. The value chain of using natural 
resources to make profit without environmental 
costing / constraints has to change. By improvements 
in material technology and energy efficiency, we can 
protect our environment while also making more 
profit (Lovins, 2012). This involves active research, 
development and deployment of energy efficient 
solutions and renewable energy resources. These 
solutions have the potential to meet future energy 
needs at lower costs and are relatively unconstrained. 
(Lovins, 2010)

3.1.16. economic and financing limits

Perspective 16. Economic and 
financing limits: Measures need to 
be put in place to improve access to 
capital for energy infrastructure.

According to this perspective, the lack of access to capital 
for the energy sector is a key issue for the developing world 
(GVEP, n.d.). Facilitation of the required financing may 
require the development of specialist bodies (IISD, 2012). 
These would build on existing efforts, providing access to 
analysis, expanding financing options and developing risk 
mitigation and cost recovery mechanisms. This requires 
the development and strengthening of appropriate 
institutional frameworks (UNDP, 2012).

Fatih Birol, Chief economist, international 
energy Agency

Global energy markets are becoming more interwoven 
and interactions have strong effects. As a result of the 
rapid growth in emerging economies, energy geopolitics 
is changing and brings new challenges. Regarding 
climate change, on the current policy trajectory we 
will exceed safe limits within the next 5 years. This is a 
call to action that is currently missing from the major 
global emitters. An internationally binding agreement is 
necessary and a price on carbon desirable. As 1.3 billion 

have no access to electricity and billions more rely on 
unsafe fuels for cooking and heating: There should be the 
global mobilization of public and private funds to provide 
basic energy access. At the same time government in 
LDC’s need to establish appropriate political will and 
institutional structures. Further they should leverage 
instruments to provide an enabling environment, 
mitigating the risk of access related investments. (IEA, 
2011; Birol, 2012)

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

Tariq Banuri, Tellus institute, and former director of uN 
DeSA-DSD

The primary focus of policy research and global 
agreements should be the de-carbonization of economic 
development. “Instead of treating climate stabilization 
and economic development as separate and equal, the 
strategy should be to re-integrate the two global policy 
goals, in part by separating responsibility (and funding) 
from action.”  (Banuri and Opschoor 2007)

3.1.17. Peak oil

Perspective 17.  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.

According to this perspective, an estimated 86% of 
global primary energy comes from fast depleting 
fossil fuels namely oil, natural gas and coal. “Peak oil” 
refers to reaching the peak of most economical rate 
of oil production (Nelder, 2009). It is believed that 
out of the 48 oil producing countries of the world, 33 
have reached the peak, including Kuwait, the Russian 
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Federation and Mexico (Kuhlman, 2007). Therefore, a 
terminal decline in the global oil production is expected 
around the year 2012.  The expected peak period for 
natural gas was estimated at somewhere between 
2010 and 2020. For coal it is expected between 2020 
and 2030 (Nelder, 2009), but there are at least five 
other reports that foresee “peak coal” to be reached 
even earlier (Grubb, 2011; Vernon, 2007).

Many estimates suggest annual depletion of the 
world’s oil reserves at a rate of 6 %, whereas the 
annual production demand is increasing at a rate of 
2.2 %.  In other words, in every year at least 8% would 
need to be discovered and produced,  just to keep the 
oil market stable (Gokay, 2011). This is equivalent 
to the need to add another Saudi Arabia every three 
years (in oil reserve and production terms, of course), 
in order to maintain stable reserve to production 
rates. At present, no single energy source can fill the 
gap to meet these requirements (Weyler, 2012). The 
gap created by the shortage of fossil fuels may not be 
filled by all of the renewable energy sources (solar, 
wind, geothermal) despite their rapid growth in the 
recent past (Nelder, 2009).

3.1.18. No limits

Perspective 18.  No limits:  There are 
essentially limitless reserves of fossil 
fuels and their level of availability 
is dependent on prices. As prices 
increase, more unconventional 
reserves will be discovered and 
exploited. Some suggest that 
natural gas is not a fossil fuel, but 
renewably produced.

According to this perspective, the widespread past 
perceptions of a world shortage in fossil fuels in the near 
future have been proven wrong, due to the development of 
new methods of exploiting these fuels to meet demands 
(Fossil Fuel Foundation, 2010). Many proponents of this 
perspective believe that untapped reserves are higher 
than previously thought and will continue to supply the 
world’s energy demand, as technologies for separating 
oil keep improving (Huber & Mills, 2005). 

For example, recent discoveries in the Norwegian gulf 
support the idea that there is still sufficient production 
potential to meet the future demand. The Norwegian 
Petroleum Department reports that the major share 
of total output after 2020 will come from these as of 
yet undiscovered resources (Marshall, 2011). OPEC 
believes that fossil fuels will continue to supply 
more than 80% of the world energy by 2035 and also 
anticipate improvement in technologies to improve 
the recovery rates (OPEC, 2011).

Philip Lloyd, Professor, Cape Peninsular university 
of Technology

‘Yeah, we ran out of oil in 1970, when the 25 years of 
reserves we had left in 1945 was exhausted. But the 
oil we ran out of was $2/bbl oil. There was an energy 
crisis, the price of oil shot up to an unheard-of $25, 
and suddenly the number of drill rigs in operation 
worldwide went from 1000 to 3500. It’s happening 
all over again with natural gas, and shale oil soon 
to follow. So say it loud and clear – we are NOT 
going to run out any day soon.’ (Lloyd, 2012)

There is no evidence that a tax on carbon will reduce 
consumption, and lots of evidence it will destroy 
wealth. There is a strong relationship between 
energy and wealth, and no real alternative to fossil 
fuels as South Africa’s primary source of energy. 
The quantity of CO2 we produce is insignificant in 
terms of the natural circulation between air, water 
and soil. IPCC reports and the Summaries for Policy 
Makers need to be examined as they may have led to 
a distortion of the science. (Lloyd, 2010)  

Globally, there is a very strong relationship between 
energy consumption per capita and GDP per capita, 
such that the International Energy Agency uses GDP 
predictions as a basis for its energy consumption 
predictions. Moreover, over 80% of the world’s 
primary energy comes from fossil fuels. Therefore, 
there is also a strong relationship between carbon 
emissions and GDP per capita. While many would 
welcome transition to a lower carbon world, it is 
going to take time and new technologies to remove 
80% of our primary energy from the supply. It 
cannot happen overnight without major impacts on 
the global economy. (Lloyd, 2012)



Chapter 3 | Perspectives on Sustainable Energy for the 21st Century     PAGE 26

3.1.19. Destroying the global commons

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

According to this perspective, an important reason 
for the alarming rate of environmental destruction 
across the world is that the true value of ecosystems 
is largely invisible to markets (Bavon and Jenkins, 
2010). From a sustainability perspective, damaging 
the global commons damages natural capital, 
ecosystem services, and the interdependent web 
of life that constitutes the planet’s ecological life 
support system. No individual, organization, or 
nation-state has the “right” to damage these entities 
(Cairns 2003). Present standards of protection of the 
environment of the global commons, and the sense 
of responsibility of states, are far from perfect. Some 
attitudes have changed. This is due to new findings 
in scientific research and the development of new 
principles such as the polluter pays principle and 
the precautionary principle (Fitzmaurice, 1996). 
Critically, we must share the responsibility to protect 
and sustainably manage the global commons for the 
benefit of future generations, or face environmental 
devastation at levels far greater than almost any 
known threat to our long term survival, apart from 
nuclear war (Makwana, 2006).

3.1.20. Planetary boundaries

Perspective 20.  Planetary 
boundaries: The limits to the use 
of ecosystem services need to 
be determined and boundaries 
established. Once we overstep them 
disaster will ensue.

According to this perspective, our development is 
constrained by “planetary boundaries”. These are 
limits to the damage to or services that can be drawn 
from our natural environment. This is much deeper 

than simply considering sectoral analyses of limits 
to growth aimed at minimizing negative externalities. 
There are boundaries which we should not cross, in 
order to avoid disastrous consequences (Rockström 
et al, 2009). Furthermore, there is an urgent need to 
implement planetary boundaries in global decision 
making. Setting boundaries is fine, but waiting to act 
until we approach these limits allows us to continue 
with ‘bad habits’ until it is too late to change them 
(Schlesinger, 2009). In fact, our current process for 
negotiating environmental limits is dangerous and 
flawed. For example, setting a limit on long-term 
atmospheric carbon dioxide concentrations merely 
distracts from the much more immediate challenge of 
limiting warming to 2°C (Allen, 2009)2. “The planetary 
boundaries concept and its first estimate of numeric 
values give us an important warning call that must 
be heeded. Rather than get bogged down in detailed 
arguments about the weaknesses of the approach or 
the methods of analysis, we now have a tool we can 
use to help us think more deeply — and urgently — 
about planetary limits and the critical actions we have 
to take.” (Molden, 2009).

Johan rockstrom, executive Director, Stockholm 
resilience Centre.

Anthropogenic pressures on the earth system have 
reached a scale where abrupt global environmental 
change can no longer be excluded. It is proposed that a 
new approach to sustainability be developed by defining 
planetary boundaries within which we expect that 
humanity can operate safely. (Rockström et al. 2009)

3.2. Where to from here?

Dirk Messner, german  Development institute

A ‘Great Transformation’ in the energy sector is 
required. This is because the basic structures of the 
global economy need to be re-directed toward low 
carbon during the next decades to come: the global 
energy system, the global land use system, the urban 
systems/ the huge urbanisation push included. We 
identify only two other Great Transformations in the 
history of human mankind: the neolithic revolution 
and the industrial revolution. (WBGU, 2011)

The costs of the climate impact will be enormous, if 
we do not act immediately (WBU, 2009a). It makes 
it urgent to speed and scale up [related initiatives]in 
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the next 10 years (WBU, 2009b). Global cooperation 
is key to make this transformation happen. It is 
not only a technological challenge, social and 
organizational changes are very important too. 
Global governance successes are a precondition for 
the global low carbon transformation (Messner, 
2010 and 2011). Further, taking advantage of ‘lock-
in’ effects, effective existing technologies can be 
widely introduced in growing economies like China, 
India, Brazil and Russia. (Humphrey et al 2009)

A useful start would include building up a “climate 
pioneer alliance” of countries moving into the low 
carbon direction. This could make a real difference in 
the global economy, signaling to the “rest of the world” 
that a significant low carbon cluster is emerging. In 
this alliance, joint activities could be: linking emission 
trading schemes, investing in joint low carbon/ 
energy efficiency R&D programs; investing in joint 
low carbon oriented PhD programs to build up the 
next generation of low carbon architects, managers 
and engineers. (Messner et al 2011)

The perspectives described above offer insights to 
the difficulties that the energy policy maker needs to 
reconcile. They are divergent3.  They are well argued. 
They are politicized. Yet, we share a common planet 
whose energy system is integrated and intertwined with 
the environment, economy and society at a local and 
global level. Reaching consensus on various issues may 
appear a daunting task that is, however, necessary.

Thomas M. Parris, executive director iSciences

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

‘One possible breakthrough at Rio+20 would be 
the definition of no more than 7 (and preferably 5) 
environmental outcomes with associated indicators 
and targets that could serve as the focus of 
international attention for the next decade. If I were to 
start, I would look at environmental outcomes related 
to food, water, energy, and climate.’ (Parris, 2012)

In the next section we identify lessons-learned from 
the above perspectives and suggest several ‘no 
regret actions’ to which everyone should be able to 
agree, regardless of worldview. The conclusions are 
based on feedback from the experts who expressed 
the perspectives described above. In particular, they 
were asked which actions they’d consider useful 
and whether they could help building consensus 
commitments across worldviews at Rio+20. It is 
found that, not only is it possible to find useful and 
agreeable next steps, but that it is vital to do so.



Lessons learned and 
no regret suggestions4.
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The perspectives presented in the 
previous section indicate that the 
decision maker needs to chart out 
the energy system future in a careful 
manner.

Bert de Vries, Professor, Department of Science, 
Technology and Society utrecht university

Sustainability is becoming more and more popular 
but approaches for its assessment are often narrow. In 
order to do sustainable assessments, an appropriate 
integrated framework is needed. These assessments 
are essential to aid decision making especially with 
respect to supporting appropriate policies. (de Vries 
& Peterson, 2009)

Recall that the energy decision maker is concerned 
with: (i) enabling appropriate, affordable and adequate 
service access, (ii) ensuring the energy-system can do 
so in a sustainable manner, and (iii) ensure that the 
broader system interactions do not compromise the 
planet’s sustained development.

richard Tol, Professor, Department of economics, 
university of Sussex

There is a need to apply economics and other 
mathematical techniques to environmental problems, 
in particular climate change. This offers the 
opportunity for an integrated assessment model of 
climate change. The impact of [having to deal with 
pressing issues, such as] climate change is relatively 
small. (The average impact on welfare is equivalent 
to losing a few per cent of income. That is, the impact 
of a century worth of climate change is comparable to 
the impact of one or two years of economic growth.) 
(Tol, 2009)

Markus Amann, Leader: Transboundary Air Pollution 
Program, iiASA.

Mathematical modelling is of great importance in 
untangling environmentally related sustainable 
development impacts. Allied to this, data collection 
must be well defined and result in comparable outputs. 
For example, in order to find acid rain effects and 
environmental pollution issues in Europe, it has been 
necessary to harmonize the data from this region on 

long term basis. Further, to collect and organize the 
wide range of complex data, mathematical modeling 
tools are essential. They enable us to formulate 
the inputs from various sources of emission and 
their possible consequences into the environment. 
Mathematical integrated model not only figures out 
the depth of the issue, but its predication is also very 
useful about making environmental future policy. 
(Johansson et al. 2001)

The economic development influences changes in 
the energy, transport, industrial and agricultural 
systems, which are sources for pollutants emission 
that are responsible for poor air quality. In coming 
decades, it will be a tough challenge to maintain the 
level of air quality, as it has direct effect towards 
human health. (CAFE, 2002)

In order to help map a useful way forward through 
these perspectives, attention is drawn to a limited 
number of energy system attributes and trends. 
From those various ‘no regret’ actions are suggested. 
Throughout this section, we will refer to Table 2 and 
its labelling which is therefore reproduced here as 
Table 3. Please recall that numbers 1 to 20 referred 
to the energy perspectives, letters A to F to consensus 
building actions (described later), and numerals (i)  to 
(iii) referred to policy makers’ concerns.
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TABLe 3. Perspectives, consensus building actions, and policy makers concerns. (Copy of table 2)
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for political reasons. This often highlights concerns, such 
as the potential for nuclear accidents (Perspective 9).

Furthermore, various means and targets, aim to better 
deliver these nationally appropriate services. They 
include: freeing up the market (Perspective 10), improving 
economic energy efficiency (Perspective 15) and 
addressing economic and financing limits (Perspective 
16), amongst others. Changing behaviour (Perspective 3) 
plays a potentially important role in providing equitable 
access in situations where supply may be constrained. 
An example of the latter is the USA, which enforced 
low speed limits in order to reduce gasoline use in cars 
following oil security concerns.

For each of the energy perspectives, a clear set of 
indicators is needed to diagnose the state of access to 
services across the socio-economy. In order to determine 
the current state and potential roadmaps to progress 
toward various goals and broad targets, both indicators 
(Action A) and energy assessments (Action B) are useful. 
In particular, assessments that promote energy access 
(Action C) and improve economic efficiency (Action D) 
would be required to develop energy efficient policy. The 
latter is being aimed at lowering the cost of the service 
to the consumer.

4.2. Means and broad targets & 
Context and limits (Perspectives 
5-20)
The energy system is thermodynamically inefficient. 
Much energy is wasted. In many instances, it may 
be economically efficient to waste it. This may be the 
case when the extra cost of purchasing more efficient 
machinery may outweigh the cost savings gained from 
reduced energy purchases. There is however much 
evidence that a large proportion of the energy wasted in 
the system can be used economically (Perspective 15). 
However, it is often not being used, due to various policy 
failures, ignorance and financing constraints. With this in 
mind, it would be useful to assess opportunities to increase 
the economic efficiency of the energy system, especially 
(but not limited to) where these promote end-use energy 
efficiency improvements (Action D). This analysis would 
concern not only (i) the affordability of energy services, 
but also (ii) the energy system more broadly. 

The system is dynamic. While many individual 
components, or subsets, of the system may be 

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

Energy services power socio-economic development. 
Without those services, communication, education, 
health services, economic and industrial activity are 
not possible. Those services should be accessible to 
the user. They should be affordable, and they should 
meet needs in a manner that is both technically and 
behaviourally appropriate. An important part of 
sustainable development is to get affordable, adequate 
and appropriate access to energy services to society 
and the economy (perspective 4).

As demand for services increase, resources deplete or 
production capacities become limited, pressure may 
be placed on specific pathways in the system. This 
is especially the case, if there are a limited number of 
supply options or routes. The disruption of those options 
or routes, coupled with the slow change in certain energy 
infrastructure or limited alternatives can lead to price 
spikes and ultimately the breakdown of service supply 
(Perspective 2).

This is particularly the case where part of the system 
is interwoven with common infrastructure, pathways or 
processes. For example, electricity relies on common 
transmission grids, oil may flows through a limited 
number of routes with limited extraction capacity, and 
a nuclear accident or burst dam wall may affect wide 
areas. This makes components in the energy system 
vulnerable to physical disruptions. Those vulnerabilities 
may be exposed by accidents (operational or natural) or 

Addressing energy poverty and GHG emissions

Much of humanity is still without access to modern fuels. 
Access to electricity and modern fuels has improved, but 
has not kept up with population growth. Essentially this 
retards, sidelines and marginalizes the development 
potential of millions of people and businesses 
(Perspective 1).

While there are tradeoffs with meeting various goals, 
some of them are small. Achieving universal access by 
2030 would increase global electricity generation by 
2.5%. Demand for fossil fuels would grow by 0.8% and 
CO2 emissions go up by 0.7%, both figures being tiny 
compared to those associated with energy security or 
climate change (IEA, 2011).
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unsustainable in the longer term, the objective is 
sustainable supply of services. Thus, use of depletable 
resources is only unsustainable, if it prevents 
alternatives from meeting the required energy service 
in the future, or if it has some other impacts4. Indeed at 
a given point in time, it may be that the only affordable 
energy sources are depletable. It is with this in mind 
that concerns about ‘peak oil’ arise (Perspective 17). 
Implicit is the concern that once a resource runs 
out there will be no ready alternatives, preventing 
the supply of energy services. Furthermore, some 
proponents of investment only in renewable energy 
(Perspective 7) may ignore the utility to be gained from 
using low cost depletable - but ultimately replaceable 
- energy resources to meet various development 
goals. Over time, fossil fuels will deplete, yet demand 
continues to grow.

As fossil fuels are burned GHG, emissions are 
released. With current mitigation trends, it is unlikely 
that emissions levels will be kept within what are 
considered safe limits.

It has often been suggested that behavioural change 
(Perspective 3) is a rational response to reduce large 
stresses on the system, curbing the use of energy by the 
rich (Perspective 13), in particular. In many settings, the rich 

account for disproportionately higher energy consumption. 
Some argue that changing behaviour patterns is irrational, as 
if energy costs include (externality) penalties for their effects 
(to either mitigate or adapt to them), then consumption 
levels should simply be left to the market (Perspective 12). 
Some critics of this view point to divergent market rules, 
differences between taxing luxuries or essential goods and 
services, and they question the monetary valuation of the 
environment. In the context of GHG mitigation, one option is 
to impose a carbon tax. This avoids summarily taxing the use 
of energy but rather its effect, concurrently encouraging the 
development of lower carbon energy systems. Questions 
arise as to if this should be applied to everyone, including the 
poor. The poor are expected to be “priced-out” of the market 
as they might not be able to have access to affordable, 
alternative, energy-services upon which they will depend 
for their survival (Perspective 1). Another challenge that is 
often pointed out is the difficulty ̀ to establish an appropriate 
monetary level of the carbon tax, and to ensure that it is 
established in a geo-economically fair manner. Fairness 
also calls for the need to establish obligations arising from 
emissions in the past which would not be readily captured 
by a carbon tax (Perspective 13). 

In part GHG mitigation targets will not be reached because 
some energy infrastructure is long lived. Quick changes 
can be difficult due to techno-physical constraints. If - for 
example - there is a need to move quickly from fossil fuels 
for electricity generation, it would require halting the use 
of power plant infrastructure that still has considerable 
economic value. Many power plants are designed to run for 
decades, thus once invested in there is a strong economic 
incentive to continue their use until retirement. Further, the 
construction of infrastructure to use alternative fuels can 
take several years. Rapid switches in the energy system 
can be difficult. Combined with environmental and other 
concerns, there are strong calls for an ‘energy revolution’ 
(Perspective 6), a move to renewables (Perspective 7) a 
nuclear renaissance (Perspective 8), support to accelerate 
energy technology learning (Perspective 11), as well as 
freeing up the market (Perspective 10). In each case, 
the energy decision maker would do well to have a ready 
set of indicators to evaluate the energy infrastructure 
situation (Action A) and assessments of each ‘means or 
broad measure’ (Action B).

It is however strongly argued that while there 
is dynamism in the energy sector, its inertia can 
be immense. Avoiding dangerous obstacles to 
development, such as meeting GHG mitigation targets, 
may be difficult - much like the Titanic avoiding 

A conventional view on energy resources

Estimates of available fossils and nuclear reserves vary 
widely. The conventional view is that with increasing 
prices, there is more than enough available to meet 
growing needs in the next 50 years (IEA, 2011).  
Furthermore, large reserves of shale and other gas finds 
indicate that this 'lower carbon' fossil energy source may 
fuel future energy development. As these reserves are 
widely distributed they may relive some geopolitical 
constraints associated with trade.

Similarly, estimates of economically recoverable RE 
power vary. In the case of the latter, power density, 
intermittency, learning rates and storage technology are 
key concerns. Renewable energy sources are not evenly 
distributed. One project envisions converting solar 
energy to electricity in North Africa for import to Europe. 
This gives rise to new geopolitical constraints. However, 
in many regions and applications, the potential for cost 
effective renewable energy deployment is large. Africa 
alone could provide well over 60% of its power needs 
from renewable resources within the next fifty years 
(IRENA, 2011). This in turn frees up large quantities of 
fossil fuel reserves, available in the continent for export.
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icebergs.  Hence, the common call for the adoption of 
a comprehensive basket of policies tailored to specific 
circumstances (Perspective 14).

As existing markets are entrenched there is often a 
call to remove subsidies on fossil and nuclear energy 
sectors. At the same time, there are calls to subsidize 
the introduction of renewables - or new infrastructure 
(such as rail systems or electric cars). Others argue 
that a well-functioning market will best allocate 
investment in the energy system and call for the 
removal of all subsidies - as subsidies in the long run 
are not sustainable (Perspective 10).

As components of the energy system are often 
‘bulky’ and long lived, they are also expensive. They 
require long lead times to construct. Charging for the 
use of this infrastructure normally only occurs (if it 
occurs) after it becomes operational. This can require 

significant up-front funding. For countries with limited 
budgets, these options may require external financial 
assistance (Perspective 16).

As a measure to advance the energy system technology 
stock in countries – ‘particularly LDC’s - encouraging 
technology transfer is a potential measure (Perspective 
16). More advanced technologies may have higher 
efficiencies, or in the case of renewables, replace the 
need for fossil fuels. As such there are interesting 
trade implications. For example, purveyors of advanced 
technologies substitute energy exporters, having an 
effect on the trade balance of both.

There is much inertia in the transport system and its use of 
oil. Apart from crude, there are alternative sources, such 
as coal, gas and biomass. Such oil can often be absorbed 
into the existing petroleum distribution system with 
conveniently little change. Biomass derived oil, has the 
advantage that once used, its feedstock can be re-grown and 
captures carbon in the process. However, there is concern 
that growing biofuel crops can cause harmful competition. 
Forest-land, or food-crop land may be displaced to make 
way for biofuel crops. In the case when food crops are 
displaced, they may be grown elsewhere. This in turn may 
result in newly cultivated land encroaching on sensitive 
areas such as forests. Further, various measures used to 
increase feedstock growth can require energy that may 
negate some of the carbon savings. Fertilizer is typically 
GHG intensive in its production and use, while irrigation 
may affect water management efforts, and requires 
energy for pumping (Perspective 5).

Broadly speaking, the energy system has impacts on 
physical systems (Concern iii).  These include the natural 
environment, affecting the supply of ecosystem services. 
Several parts of the energy system depend on and affect 

Why a comprehensive basket of policies may be required

The potential of higher energy prices to limit energy 
related impacts is uncertain. Depending on the study, 
region and sector taxes from between 90 (IEA, 2011) 
to 400 (UN, 2011b) dollars per ton of CO2 are required 
before related mitigation targets are met. Higher 
numbers reflect high dependence on infrastructure 
(for the case quoted, this is specific to the transport 
sector in Europe). As the turnover of energy system 
stock and lifestyle changes are likely to be slow, short 
and (even) medium term adjustments are slow. This 
may imply that in order to effect fast change in the 
system, sets of policies that extend beyond price may 
be useful.

For example, consider the evolution of a future energy 
system that emits what are considered 'safe' levels of 
GHG emissions. The rates of technological change 
implied by many scenarios are much higher than 
historical rates. Carbon intensity needs to drop 
strongly. This involves a move to low carbon 
technologies. At the same time a drop in energy 
intensity by around 35% from 2010 to 2035 is needed 
according to the IEA (2011). As a benchmark, despite 
climate related politics and awareness raising for the 
last 20 years, fossil fuels have not diminished in 
importance, and carbon intensities are decreasing at a 
slowing rate. From the period 1990 to 2003, emissions 
intensity dropped by 1.4% per year. Yet, from 2003 to 
2008 they dropped only 0.6% (CAIT, 2012). From 
2009 to 2010 however, GDP grew by less than a 
percent, yet global emissions increased by over 5% 
(IEA, 2011).

Global goals, local imperatives and international 
financing

Divergent mandates, goals and financing constraints can 
lead to difficult trade-offs and contention. For example, 
the World Bank recently lent money to South Africa to 
build, amongst others, a coal-fired power plant. From a 
national development point of view this was strongly 
positive. It will help produce low cost electricity, 
improving economic affordability. It will help improve 
energy security and sustain jobs in the mining sector. 
Yet, at the same time it will contribute future GHG 
emissions, a global problem (Bazilian et al, 2010).
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ecosystem services. Ecosystem services that are related to 
the energy system (directly or indirectly) are numerous, yet 
neither systematic quantified mapping, nor sense of relative 
value is available to policy makers or national analysts. This 
makes abuse of this common good unavoidable (Perspective 
19). This necessarily requires an assessment of the role and 
evaluation of related ecosystem services (Action E). Energy 
system interactions and impacts are felt in supply chains 
of other essential commodities. Some of those interactions 
compete for commodities needed in other systems. For 
example, the global demand is increasing for sustainable 
supplies of food, water and energy. Yet, the systems that 
supply each of these have common components. As demand 
increases, it is likely that competition and interactions will 
also become more pronounced. In many locations, fresh 
water is scarce. Yet, water is used in the energy system 
(for cooling, processing and hydro-generation), it is used for 
food production (irrigation of crops and processing), and it 
is required itself for drinking and other services. Managing 
this resource, given several competing uses, at various 
nexus points, is a challenge. Given that we may encroach on 
limits (Perspective 20) developing methodologies to assess 
resource are important (Action F).

A rich diversity

At an international level complications are compounded. 
Although energy is traded globally between states, 
states and regions differ greatly in terms of the role 
of energy production, trade and use. Many countries 
have economies that depend on the export of fuels, and 
thus are dependent on the status quo of the energy 
system continuing. Meanwhile, others are looking for an 
opportunity to profit from energy system changes or to 
avoid economic damage associated with limited changes 
(or limited action). Some are desperately energy poor, 
with limited budgets, in which case the imposition of extra 
penalties or restrictions may further retard their growth. 
Others are rich and consider their relatively wasteful 
energy use patterns a right to be purchased and protected. 
Therefore, common actions need to be nationally and 
locally appropriate and empower creative solutions to the 
range of energy challenges we face.

4.3. Charting a path: selected 
consensus building actions

Here we suggest what we consider useful steps 
to empower 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 system, its 
development and interactions require metrics that 
can be quantified. The quantification should embody, 
in a common vocabulary, indicators needed to move 
towards a shared and richly diverse future.

Many countries may lack such indicators, making 
decision making at a national level difficult. In turn 
this makes communication between stakeholders and 
nations difficult. Without clear and common definitions 
it is challenging to: contribute to, articulate, assess or 
negotiate sustainable development goals and targets. 
To this end, it would be useful for a consistent set 
of indicators - or indicator development/application 
guidelines - to be further encouraged and applied.

In the context of international interactions, it is 
important that indicators are common, so that, for 
example, one ton of CO2 emitted in one country equals 
one ton emitted in another. However, some metrics 
may be situation specific and not easily comparable, an 
example of which is the share of expenditures on energy 
services which may be a function of both expendable 
income and situation-specific energy prices.

At a national level, indicators help provide a measure 
of the health of an energy system. Over time they can 
help measure development progress. Certain types of 
indicators (such as tons of CO2) can be aggregated over 
countries and provide regional or global information. 
At an international level, indicators may help measure 
progress. They may help communicate useful 
information to national decision makers.

4.3.2 energy systems analysis

Quantitative analyses of the energy system, using 
modern energy planning tools, endow decision makers 
understanding the implications of different development 
pathways. They can support engagement for consensus 

Suggested Action A: Promote tracking the diagnosis, 
progress and scenarios of national, regional and 
global energy systems with a common set of ‘strategic’ 
SD indicators. 

This action is useful for measuring attributes of all of 
the perspectives presented.
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building on common energy system ‘goals and targets’, 
’means and broad policies’’ or ‘context and limits’, at a 
national and international levels.

National energy systems analysis help making sense of 
the system. This is particularly important, since each 
system is unique. Explorative scenarios can be useful 
to explore: ‘contexts and limits’, the consequences of 
doing nothing, the feasibility of reaching various goals 
and targets’ or implementing different ‘means and 
broad measures’.

Efforts could be encouraged to understand longer term 
global energy trajectories and their effects on related 
systems. Implications from the global to the regional 
and national levels need to be deduced and articulated. 
At present, these two types of assessment (global and 
national) are often not reconciled, for a number of 
reasons. Yet, the national policy maker is faced with 
short term and urgent decisions that may affect longer 
term national, regional and global development.

4.3.3. investigating options for a more 
energy and economically efficient systems

The genesis of ‘energy systems analysis’ was to 
ensure the financial feasibility of energy investments 
and their operation. The investments were needed 
to underpin economic and social development. 
However, if they were unaffordable, they could not 
be sustained. Evidence suggests that many of the 
world’s energy systems could be re-configured not 
only to reduce emissions, or increase energy security, 
but also improve economically. This results in more 
affordable energy services which are important to 
households and businesses. Some countries have 
limited resources and need to know how best to 
allocate them to promote development. Others may 
wish to explore how best to exploit those resources.

4.3.4 Adequate and affordable access to 
energy services

Specialized national assessments are needed, in order to 
provide the energy services essential for the achievement 
of the Millennium Development Goals (MDGs), such as 
lighting, safe cooking, heating and ICTs. Assessments 
need to consider requirements not only in terms of energy 
technology, but also in terms of institutions, regulations, 
financial flows, and risk allocation.

4.3.5 Valuing ecosystems and quantifying 
their limits

Regular assessments should to be undertaken at a 
local and international level, in order to identify, assess 
interactions with and value ecosystem services. It is 
important to determine the carrying capacity of our 
environment for different levels of activity and types 
of development. At a national level, this may relate to 
maximum amounts of fuel-wood that can be re-grown, 
in view of land constraints. At an international level, it 
may relate to emissions and climate change.

While there are strongly divergent views on the value of 
the environment, it is clear that we rely on its services. 
Some distinguish between essential services (e.g., 
provision of water), and non-essential services (e.g., a 
nice view). Related negotiations have had no outcomes 
in some instances, but have led to global actions to 
conserve elements of ecosystems in other instances 

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

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

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

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

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

This action will specifically help shed light on perspectives 
1 and 4.
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(e.g., fishing quotas on depleting species). Some argue 
that a process for assigning a monetary value on 
ecosystem services, though controversial and (some 
may argue, woefully) inefficient, is needed - decision 
makers may require such a signal to trade off ‘energy 
system’ investments with ecosystem care.

4.3.6 Finding climate, land-use, energy and 
water strategies (CLeWS)

The sustained supplies of food, energy and water are 
crucial to development. Critically, they are linked. All 
are exposed to rapidly growing global demand. All have 
resource constraints. All are common goods and involve 
international trade and have global implications. All have 
strong interdependencies with each other as well as 
with climate change and the environment. All relate to 
security issues as they are fundamental to the functioning 
of society. All have been the source or are at the heart 
of wars and make future wars more likely. All operate 
in heavily regulated markets, and yet policy makers and 
technology developers do not have toolkits for making 
sound, integrated and systematic assessments of policy 
or technological solutions. However, they need to make 
decisions and they need to make decisions urgently.

Care needs to be taken with, and importance placed on 
actions E and F. They clearly transcend the typical domain 
of the energy decision maker, but imply a burden to 
coordinate activities with others. The same logic applies to 
decision makers whose activities in turn encroach on energy 
system issues. Without proper attention, poor coordination 
and contradictory trajectories may well ensue.

4.4. Common ground and caveats

This report discussed a series of well argued, but 
strongly divergent perspectives, and suggested six 
common consensus-building actions. The question 
remains whether the suggested consensus building 
actions would in fact be supported by leading thinkers 
and decision-makers.

Throughout the last two sections of this report, ideas 
and suggestions of leading thinkers on energy, have 
been presented and illustrated through quotations 
contained in the highlighted text boxes. Each of the thirty 
thought leaders were contacted, of which 15 responded 
who were then asked whether taking on the suggested 
consensus building actions (A-F below) would be useful 
recommendations  in an international setting such as the 
UN Conference on Sustainable Development. 14 thought 
leaders responded to provide more detailed feedbacks 
on the six actions A to F:

A. Promote tracking the diagnosis, progress and 
scenarios of national, regional and global energy 
systems with a common set of ‘strategic’ sustainable 
development indicators.

B. Promote platforms for transparent national and 
international energy assessments, tracking economic 
development, fuel flows, physical resource use and 
environmental impacts in a quantitative manner.

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

D. Develop strategies and supporting frameworks to 
help the poorest countries gain adequate, affordable 
access to modern energy services (at least to meet 
the MDGs) and prevent the more than one million 
deaths a year attributed to burning solid fuels in 
poorly ventilated housing.

e. Undertake transparent evaluations of ecosystem 
services and their limits, to support discussions on 
their usage.

F. Develop methodologies for the integrated 
analysis of the systemic implications of meeting 
simultaneously global food, water and energy needs 
- given that each is essential and each may compete 

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

This action will help shed light on perspectives 3, 5, 12-14, 
19 and 20.

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

This action will help shed light on perspectives 3, 5, 14, 
and 18-20
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for common ecosystem (and other) services and 
affect each other.

Only two of the respondents suggested dropping any 
of the proposed actions. One suggested dropping A 
and F, another suggested dropping B and E. C and D 
were seen as useful by all. It is interesting that even 
given the very, very diverse overall perspectives, 
more than 90% of respondents saw the six consensus 
building steps as useful or very useful. 

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

Respondents thought that the analysis provided 
was “obviously very realistic”, that only modest 
progress was expected at Rio+20, and that the 
suggested initiatives might move negotiations 
into the right direction, the results of which might 
have “interesting leverage effects”. Respondents 
also suggested that the proposal was helpful in 
that is was neutral, which, however, might not 
be welcome by everyone, as it might be seen as 
exposing concealed biases.

Respondents raised a number of concerns, including 
that, while ecosystem valuation was important, there 
the ecosystem monetization in action E might be 
carry the risk of non-acceptance by those who find 
commoditization of nature unacceptable in principle. 
It was suggested that these and related efforts 

would become more attractive, if they were clearly 
linked to environmental and climate co-benefits. The 
need for clear targets was also expressed, for which 
the suggested steps might be important enablers. 

There were several additional suggestions made 
during the feedback process, including:

• On efficiency: It was suggested to emphasize and 
explicitly recognize potential rebound effects arising 
from efficiency measures. Some argued that the 
counteracting of efficiency gains by rebound effects may 
even need to be managed. It was proposed to do this 
by raising energy prices, in order to keep the effective 
cost of the energy service constant. This would avoid 
exposing end-users to rising costs and negative impacts 
on welfare, while sustaining the incentive for reducing 
energy use (Wilson 2012). Others argued that rebound 
effects are mostly limited (Laitner 2012). Furthermore, it 
was pointed out that limiting rebounds might be hard to 
achieve in a market economy. Efficiency of the existing 
stock of fossil power plants, as well as greater emphasis 
on gas as a transition fuel should be considered. Gains 
to be made here were large and economic (Lloyd 2012). 
As urbanization is a strong driver, there might be scope 
to develop energy efficiency standards specifically for 
cities (Messner 2012).

• On access: The importance of access was suggested 
but emphasized that it requires the support of indigenous 
peoples, and that it should not be imposed in a top-
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down way (Victor 2012). It was noted that affordability 
increases as wealth is generated, calling for an emphasis 
on wealth creation and to prevent long-term dependence 
on subsidies and related support measures (Lloyd 2012). 
Reference was also made to the UN Secretary General’s 
‘Sustainable Energy for All’ initiative, which includes 
specific targets for access and increasing the capacity 
of renewable energy and that the term ‘nexus’ should be 
included in action F (Gielen 2012).

• On technology: It was suggested to develop a 
framework to engage and fund international technology 
cooperation for solutions that simultaneously address 
energy poverty, energy security and local and global 
environmental concerns (Grübler 2012).

• On measures: It was suggested to implement 
market “facilitating” measures to enable sustainable 
solutions for clean energy access, energy efficiency, 
and sustainable urban designs, such as building 
efficiency standards, urban air quality standards, and 
capacity building for planning for sustainable urban 
mobility with emphasis on non-motorized and public 
transport. (ibid)

• On empowerment: It was suggested to explicitly 
recognize and strengthen the role of rural and 
indigenous women in  energy management. It was 
pointed out that women are not only end users of 
energy, but also managers at the local level, playing a 
role in the conservation of existing natural resources 

and in managing the renewable energy systems, such 
as solar and biomass. Women need cleaner cooking 
energy, but there is also a need for strengthening 
their capabilities in tree and water management, as 
well inclusion in local, national and internal bodies 
set to manage energy infrastructure (Kelkar 2012).

Finally, a cautionary note that the issues identified 
here are important but not new. Lack of political will 
and leadership have limited the adoption of these 
suggestions in the policy makers’ discourse in the past 
and will do so in the future, at both the international 
and local levels.
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Endnotes
1  Marchetti was one of the first to consider hydrogen may be a useful energy carrier while tackling rising levels of CO2 with an initial version of carbon 

capture and storage using the ocean as a carbon sink (IIASA, 2012).

2  Please note that the global temperature does not only depend on atmospheric concentrations of greenhouse gases, but also on other factors such 
as land use changes and cloud cover. 

3 For example, some experts emphasize limits, whereas others believe there are essentially none. Some experts favour nuclear power and emphasize 
its economic and environmental performance, whereas for others it is a completely unacceptable or even immoral form of power generation. Some 
experts promote biofuels as modern, renewable and low-carbon energy form, whereas others consider biofuel production wrong and even evil 
which they consider responsible for hundreds of millions of people going hungry. There are many more of these examples.

4 Other impacts could include health impacts or irreversible environmental damage, for example.








