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Popular understanding of what is possible in relation to energy and 
enviroFiciency is constrained by what is familiar and established. 
Decision-makers generally rely on advice from an establishment 
with vested interests in avoiding transformative or disruptive change, 
such that the science of what is possible is marginalised and optimal 
solutions are often deemed ‘unrealistic’ and rendered ‘uneconomic’.

Optimising the generation and use of electricity has become a 
central and pressing challenge for achieving sustainable access 
to energy services for all, particularly if we are to avoid severely 

compromising the prospects of a global eco-system conducive to human 
wellbeing. Efficiency is key in all aspects, from decentralised services 
in remote areas maximising local resource use, to the development 
of global networks of generation, transport, storage and demand side 
management (DSM) to enable the supply of energy-intensive industries 
through the most rational resource use. Compelling communication of 
the vast potential of integrated systems management and electronic 
technology deployment is imperative to inspire the evolution of social 
organisation, economics and business dynamics towards optimal re-
source utilisation. Propositions such as a ‘Vision of 100% Renewable 
Energy’, as advanced in The Energy Report published by WWF (World 
Wildlife Fund) in 2011, are met with a mountain of doubt and inertia. 
Sometimes such a proposition provokes animosity, but more often a 
kindly but sad shaking of the head dismisses it as improbable.

Sceptism: Future scenarios of optimal efficiency and more egalitarian 
use of our natural resources must certainly give rise to scepticism, 
considered from within our current situation and economic conven-
tions. Overcoming resistance or uncritical doubt requires a far broader 

understanding of best available technologies and what innovation has 
to offer, both in social organisation as well as technology deployment. 
Scepticism, applied to current arrangements as well as future prospects, 
is what will help us understand the extensive challenges and constraints 
that must be overcome if we are to achieve transformational change, 
rather than succumb to atrophy and entropy. We too often overlook the 
profound significance of where we draw boundaries or set parameters 
on assessments and quantifications, the primacy of how we character-
ise what we want to measure or to achieve. A value chain described 
as an economic proposition will focus on prices and transactions, often 
without acknowledging the parameters this puts in place and what is 
kept external to assessment and goal-setting. The proposition of effi-
ciency understood holistically and as experienced within an eco-system, 
has more to do with energy than with economics. However, in most 
markets, or at least most market analyses, a shift to the most rational 
use of energy is not generally perceived as opportunity, but rather as 
sub-optimal to economic efficiency, or at least to desired return on in-
vestment [1]. Fortunately, there is growing attention to energy services 
output - the energy return on energy invested.

Potential for improvement: It is common cause that there is massive 
potential for improvements in energy efficiency, both at the point of use 
and in the supply system as a whole, including through broader applica-
tion of electricity, and also that renewable energy resources are more 
than sufficient to meet all of our energy needs without compromising 
food and water security. The most relevant point of contestation in en-
ergy planning today is not the full eventual extent of efficiency that could 
be achieved, but rather the rate at which changes can be effected, both 
in terms of best available technology deployment and the transformation 
governance systems for infrastructure and investment. National energy 
planning is also increasingly bound to international developments and 
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transnational corporate interests and perceptions of benefit. The moral 
and humanitarian case for rapid transition to a fully sustainable global 
energy system is stark and increasingly well understood; rejected only 
by denialists and cynical opportunists seeking to maximise short-term 
gain. Even without accelerating climate change and the global impacts 
anticipated even by conservative science, the other impacts of our fos-
sil fuel addiction mandate overcoming our dependence and rejecting 
investments that would lock us further into stock energy.

Stock energy: Concentrated or stock energy has a long history of prolif-
erating concentrated wealth, such that big energy companies compete 
with nations as economic powers – constituting about a third of the 
world’s twenty largest entities. This concentrated energy, captured in 
biomass over many millions of years and ‘pressure-cooked’ in geological 
processes, has been such a readily available input to industrialisation 
that the net output – energy return on energy invested (EROEI) – has 
only recently become a subject of study. Just as monetary returns on 
financial investments across energy resources and carriers are changing, 
so too the EROEI is changing, with returns on stock energy declining 
and returns on investment in renewable energy increasing – as has been 
particularly pronounced recently for solar photovoltaic technologies.

Population growth: Optimal efficiency is increasingly imperative as 
human numbers grow - efficiency not just in production, but in the dis-
tribution and most appropriate and beneficial use of product or output. 
We want to increase quality of life all round, so we have to increase 
the amount of utility we derive from what we take from our ecosys-
tems, without continuing the net depletion of natural resources or an 

endless increase in our consumption. If human population stabilises 
at nine or 10 billion people, as per most projections to about 2050, we 
will still have plenty to go around for all to achieve a decent quality of 
life. Efficiency is imperative not primarily to accommodate more peo-
ple, but to achieve a more equitable spread of the benefits of human 
enterprise. Indeed, with optimal efficiency, the planet could support 12 
billion people on an on-going basis, but this would leave far less wiggle 
room for ‘living it up’ by elites. Furthermore, the prospects for earlier 
population stabilisation, with a lower peak, are much better with a more 
equitable spread of the fruits of human endeavour. Reducing inequal-
ity would also likely be conducive to greater efficiency, as there could 
be a stronger sense of common cause, in efforts towards achieving a 
healthy ecosystem, with people living in harmony with nature. Greater 
availability and sufficiency of energy services is not incompatible with a 
living planet and stable societies, but it will require more patient capital 
and efficient resource use.

Monetise mineral resources: At a recent debate about South Africa’s 
Integrated Energy Planning (IEP) process it was suggested that the 
primary purpose should be ‘to monetise our mineral resources’, a frank 
articulation of the logic currently dominating our development discourse. 
Why is this logic of utilising our available resource endowments not 
applied to our far more abundant and constantly replenished renewable 
energy endowments? At least part of the answer is that the dispersed 
nature of renewable resources is not well suited to the concentration of 
wealth – the resource eludes ownership and is characterised as dilute. 
A preoccupation with up front capital costs of electricity generation 
capacity (rather than the levelised cost of supply over plant lifetime) is 

10 Recommendations for a 100% ‘RE’ future

Clean energy: Promote only the most efficient products. Develop existing and new renewable energy sources to provide enough 
clean energy for all by 2050.

Grids: Share and exchange clean energy through grids and trade, making the best use of sustainable energy resources 
in different areas.

Access: End energy poverty: provide clean electricity and promote sustainable practices, such as efficient cook stoves, to 
everyone in developing countries.

Money: Invest in renewable, clean energy and energy-efficient products and buildings.
Food: Stop food waste. Choose food that is sourced in an efficient and sustainable way to free up land for nature, sus-

tainable forestry and biofuel production. Everyone has an equal right to healthy levels of protein in their diet – for 
this to happen, wealthier people need to eat less meat.

Materials: Reduce, re-use, recycle – to minimise waste and save energy. Develop durable materials. And avoid things we 
do not need.

Transport: Provide incentives to encourage greater use of public transport, and to reduce the distances people and goods 
travel. Promote electrification wherever possible, and support research into hydrogen and other alternative fuels 
for shipping and aviation.

Technology: Develop national, bilateral and multilateral action plans to promote research and development in energy efficiency 
and renewable energy.

Sustainability: Develop and enforce strict sustainability criteria that ensure renewable energy is compatible with environmental 
and development goals.

Agreements: Support ambitious climate and energy agreements to provide global guidance and promote global cooperation on 
renewable energy and efficiency efforts.
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entrenched by conventions such as ‘load factor’, evaluating 
a generation technology in terms of average output against 
the rated capacity – the maximum possible output. This gives 
higher figures for technologies using stock energy, but is 
an absurd benchmark for comparing technologies utilising 
fluctuating but renewable and freely available energy with 
fuel-based generation technologies. 

A myopic focus on power plants also obscures lifecycle 
costs, the unaccounted footprint of fuel supply chains and 
the risks of fuel price volatility and escalation. There is strong 
congruency between the Advanced [R]evolution ’10 scenario 
by Greenpeace, and The Energy Scenario by Ecofys, which 
provides a reasonable prospect of avoiding runaway climate 
change with the required constraints on greenhouse gas 
emissions to achieve this. The World Energy Outlook (WEO) 
and Shell Blueprint projections involve considerable climate 
change risk, even with an assumption of very large scale 
carbon capture and storage (CCS). 

However, they do not take into account the conse-
quence of following such energy development pathways or 
provide for coping with the likely impacts of exceeding key 
tipping points. They are still more conservative or risk-averse 
than various projections, for example, the expectations and 
desired pathway of the World Coal Association, which allows 
for no decline in the role of coal for decades. Ecofys and in-
deed most institutions are confident that a four-fold increase 
in efficiency is technically feasible, with existing technolo-
gies, but it will not come easily and mobilising the necessary 
investment requires changes in market conditions. Some 
people get panicky on the issue of energy security – fearful 
that somehow depending upon renewable energy will render 
us primitive, or put unreasonable constraints on our devel-
opment. We have such ingrained affinity to concentrated 
and easily-handled stock energy that advocating for a rapid 
transition to renewables is often portrayed as irresponsible 
or contrary to the best interests of society, though without 
any coherent rationalisation for continuing our dependence 
on fossils, beyond short-term expedience.

Conclusion
There is not space here to fully motivate the urgency of 
realising the full potential of electricity and control technol-
ogy options and the optimisation of natural resource use, 
or to establish the credibility of achieving a fully sustainable 
global energy system; much less to unpack how we will shift 
focus from maximum-output-at-least-cost with a constricted 
economic lens, to drive investments that do not overlook the 
parameters applied to assessments of efficiency and that 
do not discount the future. Many pronouncements of what 
is realistic are, in the bigger picture, not just pessimistic 
but defeatist. We need to interrogate prevailing notions of 
economic efficiency and embrace an holistic appreciation 
of resource efficiency within the full spectrum of ecological 
goods and services.
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