
Economic and physical overwiew of a sustainable 
energy model (electricity and fuels): Situation and 

dynamic



Debate about fossil fuels resources and
climate change repercussions

• The following authors and many others have reached the conclusion
that there is not by far the amount of fossil fuels resources which
the IPCC estimates : Laherrere (2001), Campbell and Silvertsson
(2003), A. Sivertsson, K. Aleklett and C. Campbell (2005), P.A. 
Kharecha and J. E. Hansen (2006), Energywatch Group (2007), 
Ruledge (2007), M. Höök et al (2010), etc. 

• P.A. Kharecha y J. E. Hansen (NASA) have explained to the US 
Congress their points of view on the issue

• The obious conclusion of this broad agreement is that CO2 
emmissions and temperatures will be in the future very much lower
than estimated until now

• On the contrary, there is a growing evidence that there is a much
greater than estimated previously the quantity of CO2 build-up in the
soil and vegetal cover of Earth, specially in the case of wet forests



Future fossil-fuel carbon emissions for our 
Producer-Limited Profile, together with the 40 

IPCC scenarios. 



Simulated temperature rises from MAGICC 
simulations







Factors of paradigm change

• Directive 20/20/20
• 26/01/2009: Obama´s declaration on energy policy, 

and IRENA creation
• Fukushima effect:
1. Germany (shutdown of 9 nuclear reactors from 17, 

and all in 2022) 
2. Suitzerland, Italy, Belgium, Austria … will not build

reactors
3. Germany: renewable energy in 2050 (80%)
4. Japan: in this moment all reactor are shutdown, 

and strong development of renewable energy
5. Hollande`s objective: reduction of nuclear 

contribution to the electric mix from 80% (today) to
50% (2025)



Efficient use of energy

• A high rate of efficiency growth is needed for a fast change 
of energy model

• Main points of inefficiency in the process of transforming 
energy:

1. Efficiency of the combustion motor: 20-25%
2. Efficiency of the conventional electric production: 33-40%

• EU`s efficiency target: +20% (2020). But EU will reach a 10% 
at actual rate of improvement

• Buildings
1. They consume 40% of total final energy in EU
2. But buildings can function nearly without external energy, as 

the Energy Perfomance of Buildings Directive (2010/31/EU) 
declares 

















New and cumulative photovoltaic 
capacity by countries







Grids: Old paradigm is preserved
with renewable energy

• Dispate of promoting the development of
renewable energy, the EU is designing an
european supergrid in order to create a single 
electrical market: Consumers will get hydraulic power
from Scandinavia, wind power from Nord Sea; solar 
power from the South…

• But
1. Renewable energy is local
2. Most countries and regions are developing their

renewable energies to enhance their economies
3. A centralized grid is very vulnerable. Many huge power

blackouts have happened already









Renewable hydrogen: the fuel of 
the future

• It is urgent to replace the oil
• Agrofuels are a huge problem. The electric car is only a city 

car
• Renewable H2 is the unique alternative. Qualities:
1. Universal energy carrier, like electricity
2. It gives energy security: it can be produced from all primary 

resources 
3. It can be produced cost-effectively on both small and large 

scale
4. It is the best way for long-term energy storage 
5. The H2 in combination with fuel cells offers clean, reliable 

power generation to almost any devise which requires it
6. In 2007 it begun to replace the conventional sources of 

energy in many applications (portable, stationary and 
transport)  





Proton Exchange Membrane Fuel Cell










