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Renewable Energy Futures 

 

Trends and Drivers 



Aim is to stimulate thinking with regard to: 

 

• Renewable energy in cities;  

• Renewable energy and “smart grids”; 

• Renewable energy and food security; 

• Renewable energy accounting methods. 

 



Which accounting method 

to use for renewables? 
 

Physical content  

(IEA; OECD; Eurostats) 
 

Substitution method  

(BP; US EIA) 
 

Direct equivalent  

(UN Statistics; IPCC) 

 
For details see Annex II of 

IPCC Special Report on 

Renewable Energy Sources and 

Climate Change Mitigation 

(SRREN) July, 2011.     

http://srren.ipcc-wg3.de  

http://srren.ipcc-wg3.de/
http://srren.ipcc-wg3.de/
http://srren.ipcc-wg3.de/


Comparison of methods for  

primary energy shares for a 550 ppm 

scenario in 2050 



UN Security Council, February 2013 

“The current trend is towards a  
4oC temperature rise future that 

will have devastating 
consequences and pose a grave 
threat to peace and security.” 



How much more Carbon can we release? 

 
On average = ~2t CO2 emissions/capita/year 

IPCC Physical Science Basis, AR5, September 2013 

Representative  
concentration  
pathways 



“Countries around the world should hold to the 
upper end of a U.N. recommendation calling for 
40% to 70% reductions in greenhouse gas 
emissions by 2050 compared with 2010.” 
“We will raise the overall coordination and 
transparency of clean energy R,D &D highlighting 
the importance of renewable energy and other 
low-carbon technologies.” 
“The world today has no binding rules. That is why 
it must be the goal of the Paris agreement.” 
 

Who agreed this last month? 

The G-7 leaders at their meeting in Bavaria. 



“Together with renewable energies, it is important 
to promote the use of gas to replace coal.” 
“These would contribute at low costs to meet 
carbon-emissions targets.” 
“We need governments across the world to 
provide us with clear, stable, long-term, ambitious 
policy frameworks for climate change.”  

Who wrote this 3 months ago? 

Executives from Shell, BP, Total, ENI, Statoil, 
and Repsol in a joint letter to the UNFCCC. 



"Inaction on climate change now will cost us all in 
the future.” 
“There is much potential for more and better jobs 
if we work towards sustainable development.” 
“Young people expect us to leave behind a viable 
planet where they can enjoy a decent life and 
decent work.” 
“Up to 60 million jobs can be created in a greener, 
low carbon economy if the right policies are 
adopted.” 

Who said this in July? 

Guy Ryder, Director-General, International 
Labour Organisation. 



"When I've been up close to these wind farms, 
there's no doubt, not only are they visually awful, 
they make a lot of noise."  
“I fully take your point about the potential adverse 
human health impact of these things."  
"What we did recently in the Senate was reduce 
the number of these things that we are going to 
get in the future."  
"Now frankly I would have liked to have reduced 
the number a lot more ... but we got the best deal 
we could."  

Who said this recently? 

Mr Tony Abbott, ex-Prime Minister of Australia 



INDC plans submitted before the Paris 
UNFCCC COP 21, to date by ~140 nations 
involving ~85% of total GHG emissions, 
are leading towards a 2.5 to 3.5oC mean 

annual temperature rise. 



Intended Nationally Determined Contributions to date 

Do we know what shares of renewables are 
included in each of the INDC’s?  



Intended Nationally Determined Contributions 
Examples 

Switzerland      50% below 1990 by 2030 
EU (28)                    40% below 1990 by 2030   
Norway       40% below 1990 by 2030 
Mexico      22% GHG and 51% BC by 2030  
USA       26-28% below 2005 by 2025 
Russia      25-30% below 1990 by 2030 
New Zealand     30% below 2005 by 2030 
Liechtenstein     40% below 1990 by 2030 
China      Peak by 2028 + 20% non-Fossil f. 
Canada      30% below 2005 by 2030 
Morocco      32% below BAU scenario by 2030 
Ethiopia                   64% below BAU scenario by 2030 



Substantial reductions in emissions to stabilize at 
2oC will require large changes in energy investment  

compared to baseline in the next two decades.    
(IPCC  2014, AR5-Mitigation) 

Fossil fuel investments 
need to be down ~US$ 
100 -200 billion /year 

Clean energy investments need to 
be up ~USD 600-800 billion /year 



GEF Integrated Approach Pilots 

Scientific and Technical Advisory Panel of the Global Environment Facility | 

Taking 
Deforestation 

out of the 
Commodities 
Supply Chain 

Sustainable 
Cities – 

Harnessing 
Local Action 
for Global 
Commons 

Fostering 
Sustainability 

and 
Resilience 
for Food 
Security 



Every city has a unique but complex metabolism 

Energy is but one input; GHG emissions but one output. 



 
Free download 
from 
http://www.iea.or
g/publications/fre
e_new_Desc.asp?P
UBS_ID=2183  



Cities can regulate: 

• land use 

• infrastructure 

• public transport 

• water supply 

• waste treatment facilities 
 

   



Working Group III contribution to the 
IPCC Fifth Assessment Report 

Cities are close to the community:  

with proximity to  

• citizens 

• local businesses 
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Cities can encourage low-carbon transport 



21 

Renewable energy and smart-grids 

Growth in solar PV in New Zealand 

 - No subsidies 

 - Free electricity market  



The Food Security challenge 

The agri-food sector has been tasked with 

increasing production to meet the ever 

growing demand for food and protein.  

But it must also reduce its dependence on 

fossil fuels, improve land use and water 

efficiency, and reduce GHG emissions. 

Climate-Smart Agriculture equals  

Energy-Food-Water Smart 



Shares of energy in Agri-food supply chain 

Around 32% of the total global end-use energy 
demand (~300 EJ/yr)  is used for providing food. 

High-GDP countries 

~ 35 GJ/capita/yr. 

 

Low-GDP countries 

~ 8 GJ/capita/yr. 



GEF funded FINTECC project: EBRD / IEA/ GEF.  Example: 
Energy inputs per unit of food production value (MJ/$ 2012)  



Baseline conditions that impact on policies can vary 
substantially; for example, payback periods (years) when 
investing in solar water heating for SEMED countries (red) 
and ETC countries (blue). . 

 

Morocco           Jordan 

    1 year paybacks 

 

Belarus 

7 year payback 



http://www.fao.org/docrep/014/i2454e/i2454e00.pdf 

Ralph E H Sims 

Energy = Meals * Climate Change 

Energy efficiency measures 

are possible at all points 

along the food-supply chain. 

 

Renewable energy systems 

can be linked closely with 

food production and land 

use throughout the agri-

food sector and at all scales. 

 

Future food security is 

closely linked to the 

availability of affordable 

clean energy, avoidance of 

land degradation, fertile 

soils, and reliable water 

supplies. 

http://www.fao.org/docrep/014/i2454e/i2454e00.pdf


• Deep cuts in GHG emissions to limit warming 
to 2°C relative to pre‐industrial levels remain 
possible if strong policy measures are 
introduced now to support the greater uptake 
of  low-carbon energy systems. 

• Co-benefits such as improved health, air 
quality, food and water security, reduced 
traffic congestion, and better lifestyles are 
evident, but often under-valued.  

• Cities, towns and communities can make 
major contributions to sustainability. 

• Climate change impacts are already 
becoming evident……. 

WE ARE RUNNING OUT OF TIME! 
 
 

 

 

  Overall messages for our future generations:… 


