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It is impossible to predict the future 

"Stocks have reached what looks like a permanently high plateau." 
--Irving Fisher, professor of economics at Yale University, October 17, 
1929 
 
"Forget it, Louis, no Civil War picture ever made a nickel." 
--Irving Thalberg's warning to Louis B. Mayer regarding Gone With the 
Wind 
 
"We don't like their sound. Groups of guitars are on the way out." 
--Decca Recording Company executive, turning down the Beatles, 1962 
 
"With over fifty foreign cars already on sale here the Japanese auto 
industry isn't likely to carve out a big share of the market for itself."--
Business Week, 1968 
 
"There is no reason for any individual to have a computer in their 
home." 
--President of Digital Equipment Corporation, 1977 
 
"Bill Clinton will lose to any Republican who doesn't drool on stage." 
--The Wall Street Journal, in a 1995 editorial 



It is impossible to predict the future 

• All we can really do, is: 
 

• Admit we don’t know what’s going to happen 

 

• Reflect that… THIS TOO, WILL PASS 

• Whatever “this” is, it will pass – but we don’t know when 

 

• Build in a… MARGIN OF SAFETY, into all project plans and ideas, e.g.: 

• A quick payback 

• Unwise to base a project solely on a predicted energy price rise 



Energy prices 

• Electricity 
• In a regulated environment like BC, we have more confidence in predicting electricity 

prices than for other forms of energy 

• Submissions to the BC Utilities Commission clearly show electricity should rise for the 
next few years 

• But what will happen after that? 

 

 

 

 



Energy prices 

• Natural gas 
• Best guess… North American natural gas prices will remain fairly low short to mid-term 

 

 

Source: Rocky 
Mountain 
Institute 

 

 

 



Energy prices 

• Oil 
• Who knows? 

• June 2008, Gazprom predicts could have $250/barrel in 18 months 

• January 2015, Goldman Sachs has 3 month forecast of $42/barrel for Brent 

• In 2015, low of $52 in January, as of mid-April at $64 

 

 

 

Price of Brent. Source: Wikipedia 

 

 



Biomass – an active debate 



Biomass – an active debate 

• Greenpeace: 



Biomass – an active debate 

• Greenpeace claims have truth in them, but over hyped 

• Burning biomass from forests incurs a carbon debt, which is paid back when the 
trees regrow – as they state 

• Point about GHG emissions at the smokestack is actually the same point 

• True that it’s much better to target faster growing forests 

• True that there can be concerns about forestry practices! 

 

• Question – is it better to incur a carbon debt that could be repaid in several 
decades (or even a century), than to incur a carbon debt that won’t be repaid for 
millenia? 

• Question – what about burning waste wood for energy, which might otherwise be 
burnt without energy recovery, or left to rot, or get landfilled? 

 

• Note: even Greenpeace are in favour of small-scale forest bioenergy, e.g. using mill 
waste & residue for local small-scale plants 



Commonly used GHG conversion factors 

• Only point-source for fossil fuels 

• Some degree of Life Cycle Analysis attempted with bioenergy & electricity 

• But what would happen if more Life Cycle Analysis done? E.g. 
• For fossil fuels 

• Accounting for impact of large hydro projects 

• Etc… 

 

 

 

 

 

 

Source: Province of BC, Best Practices Methodology for Quantifying GHG Emissions 

 



Commonly used GHG conversion factors 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Province of BC, Best Practices Methodology for Quantifying GHG Emissions 



Life Cycle Analysis 

Comment from presenter at IEA Bioenergy conference, UBC Vancouver: 

“You can prove anything you want with Life Cycle Analysis” 

(Laughter erupts from the crowd) 

 

• LCA is difficult 

• It is impossible to have zero impact, no matter what we do 

• But we can walk more lightly on the earth than we do now 



Life Cycle Analysis – GHGs  

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: National Renewable Energy Laboratory 

 



Life Cycle Analysis – SOx 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Energy Systems and Sustainability, Boyle, Everett, & Ramage, 2003 



Life Cycle Analysis – NOx 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Energy Systems and Sustainability, Boyle, Everett, & Ramage, 2003 

 



Life Cycle Analysis – land requirements 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Kaza & Curtis, 2014 

 -

 500

 1,000

 1,500

 2,000

 2,500

m2/TWh



Life Cycle Analysis – Energy Payback Ratio / EROI – liquid 
fuels 

Source: Scientific American, 2013 

 



Life Cycle Analysis – Energy Payback Ratio / EROI – liquid 
fuels 

Source: Scientific American, 2013 

 



Life Cycle Analysis – Energy Payback Ratio / EROI – electric 
power 

Source: Scientific American, 
2013 



Life Cycle Analysis – Mileage return on investment 

Source: Scientific American, 
2013 



Life Cycle Analysis – cost per MWh in 2019 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: US Energy Information Administration, Annual Energy Outlook 2015 
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Energy industry is rapidly changing at the moment 

• Shale gas in North America 

• Oil price fluctuations 

• Solar PV – precipitous price decline for panels 

• Wind – steady price declines 

• Collapse in market value for utilities in Germany – potential erosion of 100 year 
business model for utilities worldwide 

• Collapse in thermal coal pricing in North America 

• Electric vehicles 

• Growth of energy storage 

• Growth of carbon pricing 

 

• New technological innovations are hard to keep track of 

 

… interesting days! 



Some things are revolutionary, others are hype 

And it can take a while to really find out… 

Technology Revolutionary Hype We’ll see… 

Small-scale urban 
wind turbines 

X 

Jatropha biodiesel 
on marginal land 

X 

Shale gas in North 
America 

X  
(at least so far) 

Shale gas in Europe Beginning to look like hype 

LNG Could be mostly hype… for BC anyway 

Shale/tight oil in 
North America 

It’s had an impact so far, but 
interesting the lack of interest from oil 
majors. Could be flash in a pan 

Solar PV Could be really revolutionary 

Electric vehicles Could be really revolutionary 

Bio coal Not clear yet 



Surprising projects pop-up in surprising places 

• Sometimes you are completely surprised by an innovative project happening 
somewhere you wouldn’t expect 

 

• District of Lake Country micro hydro project in drinking water supply, also in: 
• Nakusp 

• Kimberley 

 

• Biomass heating in Enderby, also in: 
• Telkwa 

• Granisle 

 

• Fort St John solar bylaw 

 



When something makes a lot of sense in a time & place, 
change can happen very quickly 

• Wood pellets in Northern Canada (no natural gas) 
• “Rocketing out of nowhere in less than a decade, the consumption of wood pellets in 

the Northwest Territories now tops 15,000 tonnes annually, according to government 
estimates.” Globe & Mail 

• “Almost every public building in Yellowknife is [now] heated with wood pellets.” G&M 

• Started with one Territorial correctional facility in 2006 

• 5-10 year simple payback 

• See e.g. http://www.theglobeandmail.com/report-on-business/breakthrough/wood-
pellets-heat-up-northern-energy-mix/article16327067/  

 

• Off-grid solar PV in developing countries, displacing kerosene 

• Bangladesh installing 80,000+ solar PV systems a month 

• SunnyMoney (SolarAid), biggest retailer of solar lamps in sub-Saharan Africa, sells close 
to 1 million by Dec 2013 

• Case study: 

• First solar lamps appear in Bomet, Kenya, in 2012, through SunnyMoney 

• By Dec 2013, 40,000 lights sold in local area 

• Local shop owner: "I no longer sell it [kerosene]. After I started selling these [solar lamps], 
there was no one asking for it any more.“ Sells 200+ lamps per month. 

http://www.theglobeandmail.com/report-on-business/breakthrough/wood-pellets-heat-up-northern-energy-mix/article16327067/
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Solar PV – one to watch 

Solar photovoltaic panel 

costs have shown a rapid 

decline over time (1977 to 

2013) 



Solar PV – one to watch 

 

 

 

 

 

 

 

 

 

 

 

 

 

• & note that solar PV is a technology, not a resource. Could continuously improve 



Solar PV – one to watch 

Global solar photovoltaics – explosive growth in 

uptake, 2000 to 2013:  

Note: 

• BC Hydro Site C dam will be about 1,200 MW, or 3% 

of PV installed in 1 year 

• Churchill Falls in Nfld is currently 5,500 MW, or 

equivalent to 7% 



We can have our cake and eat it 

Source: energytransition.de 

Germany GHG’s & GDP, 1991 to 2012 



We can have our cake and eat it 

Denmark GHG’s & GDP, 1990 to 2012 
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We can have our cake and eat it 

USA GHG’s & per capita GDP, 1990 to 2012 

Source: US Environmental Protection Agency 



We can have our cake and eat it 

GHG reductions 
Population 

growth 
Real GDP growth 

Province of BC -4.5% +5% 
+4.4% 

(2007 – 2011) 

Province of BC Climate Action Plan Results, 2007 to 2010 

Source: Making Progress on B.C.’s Climate Action Plan, 2012, Province of BC 



Time for some optimism? 

http://www.iea.org/newsroomandevents/news/2015/march/global-energy-related-emissions-of-
carbon-dioxide-stalled-in-2014.html 

 

Preliminary data from the International Energy Agency (IEA) indicate that global emissions of carbon 
dioxide from the energy sector stalled in 2014, marking the first time in 40 years in which there was a halt 
or reduction in emissions of the greenhouse gas that was not tied to an economic downturn. 

 

"This gives me even more hope that humankind will be able to work together to combat climate change, 
the most important threat facing us today," said IEA Chief Economist Fatih Birol… 

 

The IEA attributes the halt in emissions growth to changing patterns of energy consumption in China and 
OECD countries. In China, 2014 saw greater generation of electricity from renewable sources, such as 
hydropower, solar and wind, and less burning of coal. In OECD economies, recent efforts to promote more 
sustainable growth – including greater energy efficiency and more renewable energy – are producing the 
desired effect of decoupling economic growth from greenhouse gas emissions. 

 

"This is both a very welcome surprise and a significant one," added Birol. "It provides much-needed 
momentum to negotiators preparing to forge a global climate deal in Paris in December: for the first time, 
greenhouse gas emissions are decoupling from economic growth." 
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Wind energy forecasting – the experts speak 

 

 

 

Source: 
CleanTechnica 

 

 

 



Solar PV forecasting – the experts speak 

 

 

 

Source: 
CleanTechnica 

 

 

 



Thank You 

 

 

Peter Robinson, Chief Technology Officer 

Community Energy Association 
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