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In Conversation with Timo Makinen, PEng, MRM, MBA  
Manager, Energy & Environmental Initiatives, BC Research Inc. 

What is your impression of the state of the energy 
industry in BC? 
It’s in a state of flux. On the electricity front we’ve moved 
away from mega-projects to customer-based generation 
and small, green power producers. BC Hydro has shifted 
from being a dam builder to being an energy procurer. 
The government subsidies of the past that created major 
projects like Hibernia in Newfoundland no longer exist. 
Everyone’s purse strings are tight, and competition is stiff 
for scarce capital. Investors can go wherever they wish, 
so for any energy project to be successful, it must deliver 
the desired return on investment, as well as meeting 
other objectives regarding environmental impact, degree 
of “green-ness”, etc. Engineers need to be able to sell 
their technology to investors and other stakeholders, not 
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It is not surprising that Canada is one of the highest 
per capita energy consumers in the world, at five times 
the global average. It is perhaps surprising, though, 
that it is also one of the least energy efficient nations, 
even 33% less efficient than our biggest trading 
partner to the south (read more…).  
 
Most energy supply experts believe that the global oil 
shortage is not a question of if, but when. Recoverable 
world oil reserves are estimated to be 1.30 teraBarrels 
(or 1.3E12 barrels; International Energy Agency). The 
world is consuming 3,332.00 megaTonnes of Oil 
Equivalent per year (Worldwatch Institute, 2000). A 
back-of-the-envelope calculation tells us that we can 
continue consuming oil at the current rate for another 
55 years before the reserves are exhausted.  
 
The future scarcity of fossil fuels is one issue. The 
effect of fossil fuel consumption on human and 
environmental well-being is another. The Kyoto 
Protocol calls on all Canadians to cut emissions and 
indeed we will soon be required to do so. A large 
proportion of these reductions will come through 
increases in energy efficiency and the development 
and popularization of energy alternatives (see climate 
change action plan…). 
 
The glamorous side of the energy equation is the 
supply side and the development of new technologies. 
Fuel cells, wood waste co-generation, small hydro, eco-
industrial networking, solar, wind, and wave power are 
all at least at the pilot project stage within BC and all 
have immense potential. While tackling the technical 
challenge of supply, these alternatives also address 

the issue of demand, since most new solutions are 
more efficient, less energy-intensive and less 
consumptive of non-renewable resources.  
 
While I was growing up, my mom was an unsung hero in 
sustainable energy and demand side management 
You’re cold? Put on a sweater! Turn off the lights when 
you leave the room! You’ve got two legs– walk or ride 
your bike! Technology aside, we would be remiss to 
forget the influence of human behaviour on energy 
demand.  
 
Perched at the interface between technology and 
society, engineers and geoscientists can play a 
significant role in demonstrating that reducing demand 
for energy does not necessarily mean loss of comfort or 
convenience. Such leadership can be expressed not 
only through the thoughtful development of technology 
with the long-term in mind, but also through our day-to-
day actions. We are not only technical experts, but we 
are also business owners, colleagues, taxpayers, and 
respected members of our communities and society. 
We can upgrade our homes to make them more energy 
efficient (Powersmart home...). We can drive hybrid cars, 
take transit, or ride a bike for short trips. We can simply 
put on a sweater when we are cold and turn off the 
lights when we leave a room.  
 
This edition of Sustainability Now provides some insight 
and ideas about ways engineers, geoscientists and their 
colleagues are designing, building and living with energy 
in mind.  
 

-Christy Love, EIT, Editor 

Timo Makinen, P.Eng, MRM, MBA, is the Manager of 
Energy & Environmental Initiatives at BC Research 
Inc., an integrated contract sciences and technology 
company (and formerly the research arm of the 
provincial government). With extensive involvement in 
developing start-ups and supporting research in the 
energy industry, Timo had some interesting thoughts 
to offer about energy in BC. 
 
CL: What is your definition of sustainable energy? 
TM: By the Second Law of Thermodynamics, there is 
no “free lunch”; no energy system can ever be truly 
sustainable. Everything has an impact, and no system 
is 100% efficient. However, we can, and should, focus 
on low/minimal impact systems and maximize the use 
of renewables.  

http://www.environmentalindicators.com/htdocs/about.htm
http://www.iea.org/
http://www.worldwatch.org/worldsummit/timeline/
http://www.climatechange.gc.ca/english/actions/action_fund/index.shtml
http://www.bchydro.com/powersmart/


just develop it and then complain that it’s not taking off. 
BC has no shortage of smarts and energy resources, yet for some 
reason we are not a world leader in energy innovation. We currently 
have the densest fuel cell industry cluster on the planet, and the 
industry has the potential to expand and solidify its position as a 
global leader. While all businesses need to be self-supporting to 
ensure they survive, sometimes government support at a critical 
juncture — now in the case of the fuel cell industry — is needed to 
ensure long-term viability (click here to read Canada’s fuel cell 
commercialization roadmap). 
 
What do you see as the major barriers to bringing sustainable 
energy into practical application within the energy industry in BC? 
There is still a bit of a philosophical struggle being played out, a 
lingering concern that Kyoto will harm the economy. Engineers 
should be excited about the opportunities such policies provide to 
create and innovate. Unfortunately, it’s often necessary to overcome 
inertia, the “Everybody’s first to be second” tendency, and the fear of 
being on the “bleeding edge”. 
 
Do you have any suggestions for overcoming these challenges/
barriers? 
Demonstration projects are a great way to show people what is 
possible. How many people have actually seen a fuel cell, for 
example? We need to make such emerging technologies as 
commonplace and “exciting” as a beer fridge to get market 
acceptance. 
In terms of government leadership, general tax revenue could be 
redirected to municipalities, as they have a more direct impact on 
such areas as transportation and infrastructure investment. 
 
What is your general approach to making the business case for 
sustainable energy projects/technologies? 
It always comes down to the bottom line; either you want to save 
money or add value to your operation. In general, enough evidence 
of climate change exists that taking prudent emissions action now is 
a sound business strategy. Companies like Shell, Suncor, and BP 
have embraced this approach.  
CO2 and other emissions shouldn’t necessarily drive business 
decisions, but they should be a part of them. If emissions were 
included in spreadsheet analyses, and the only substantial 
difference between two given projects was emissions, then it would 
be easy to select a more sustainable route.  A more emissions-
friendly project could be more capital intensive, so it’s important to 
not let short-term payback criteria over-ride superior projects.  Less 
emissions generally means less energy and raw material inputs, so if 
emissions reductions is more capital-intensive, it should be possible 
to offset this with reduced operating costs for the life of the project. 
It’s also sensible to consider potential liabilities down the road from 
future government regulations.  
 
How do you see the future of the BC Energy Industry evolving in a 
best- and worst- case scenario? 
In the best case, we build on the legacy left by the engineers of the 
past who’ve given BC such a great infrastructure base. We enjoy a 
low impact, high renewables content energy future; we drive hybrids 
vs. trendy Hummers; we build energy efficient buildings; and urban 
planning fosters walking and cycling instead of traffic jams. 
In the worst case, short-term political expediency and obsession with 
quarterly accounting statements override a longer-term societal 
view. We lose our emerging fuel cell industry; don’t improve energy 
efficiency standards; continue to waste resources, build more 

suburban sprawl and costly roads; use fossil fuels in the same way 
people used them a century ago, and become trapped by sprawl, 
smog, and congestion. 
 
What is the role of engineers and geoscientists in realizing the best-
case future? 
Can you imagine a future in which engineers and geoscientists don’t 
play a central role? We have to remember, though, that we don’t act 
in isolation. We must be interdisciplinary in our thinking, and see 
challenges as opportunities instead of immediately criticizing new 
policies and regulations. Take Ballard Power Systems, for example: 
the only reason it exists is because southern California wanted clean 
air and instituted zero-emission vehicle regulations. 
 
What are, in your opinion, the most promising energy technologies? 
1. Fuel cells, especially stationary fuel cells that can operate 24/7 
and use existing energy infrastructure to generate power, heat, and 
hot water for homes and businesses. 
2. Hybrid vehicles for transportation. They’re here now, so let’s 
incentivize people to buy them and mandate them for government 
fleets. 
3. Large-scale wind farms, several hundred MW in size. The economy 
of scale would make these more viable than a few, widely dispersed 
turbines. 
 
List three favorite books/websites/resources on the subject: 
1. EF Schumacher, Small is Beautiful: Economics as if People 
Mattered  
2. Amory Lovins, Soft Energy Paths: Toward a Durable Peace  
3. Vaclav Smil. Energy in World History  
 
From your perspective, what are specific things that APEGBC could 
do to facilitate greater understanding and practical application of 
sustainability? 
Maintain this newsletter. Many people still believe that sustainability 
is purely philosophical and not at all practical.  
As engineers, we all go out and turn ideas into actions. No engineer 
will intentionally design something unsafe that excessively pollutes, 
harms the public, or wastes materials. Whether you want to use the 
term “sustainability” or not, it is really about promoting a roadmap for 
making better decisions. Some people may be more comfortable 
using terms like “appropriate technology” or “PowerSmart”, but the 
concepts are really the same. 
 
How is your home powered and heated? 
A few years ago we took out a PowerSmart home improvement loan 
for our electrically-heated townhouse. We replaced the windows, 
insulated the attic, installed low flow showerheads, and bought a 
horizontal access washing machine. As a result of these 
improvements, our electricity bill was chopped in half.  With the 
savings we accelerated repayment of the loan, and it was paid off in 
two years versus the original five-year term. 
 
What is your preferred mode of transportation? 
Walking. My wife and I purposely chose to live in an area where we 
can walk to shopping, to restaurants, the movie theatre, etc..  She is 
also able to walk to her workplace from where we live.  Walking 
makes one feel a much greater part of the neighbourhood than does 
driving into a garage, having the door close automatically, and not 
really experiencing everything that goes on in the neighbourhood. 

Timo Makinen Interview cont. 
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http://www.fuelcellscanada.ca
http://www.arb.ca.gov/msprog/zevprog/zevprog.htm
http://www.sfu.ca/cedc/resources/print/books/schumacher.htm
http://www.amazon.com/exec/obidos/ISBN%3D0813319021/qualityorgsqualiA/002-4591233-4742437
http://www.amazon.com/exec/obidos/ASIN/0060906537/ref=ase_inktomi-bkasin-20/002-1100044-8551219
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Solar water heating is widely recognized as one of the most 
practical and cost-effective applications of renewable energy in 
buildings. It is a well-established technology with a quick payback 
and a long, low maintenance service life. Fellow Northern countries 
such as Germany, Austria and the UK have abundant installations 
already in place and high growth on the horizon. So why don’t we 
see more of it here in Canada?  
 
Like many green building solutions, solar water heating is foreign 
to the majority of builders, architects, and engineers who design 
our homes and workspaces. It’s hard to specify what we don’t 
understand. That’s why the Canadian Solar Industries Association 
(CanSIA) is introducing Solar-Ready Homes, a project to support 
the building design industry to bring solar water heating systems 
into the mainstream. Here’s an overview of the project:  
 
What is it? 
Solar-Ready Homes is a project to develop a technical guide for 
builders, architects, engineers, and developers to design new 
residential constructions with the plumbing in place for a Solar 
Domestic Hot Water (SDHW) system. In much the same way that a 
new home is pre-plumbed for a laundry room or second bathroom, 
a new home can be pre-plumbed to accept a SDHW system. The 
cost of the plumbing and conduit is minimal and the savings in 
labour cost is considerable. 
 
What’s in it for the designers? 
They make a flexible, “future-proof” building with built-in energy 
options; this earns marks when applying for a building permit and 
when showcasing the home to prospective buyers. They learn and 
apply more green-building skills and they increase the building 
value with minimal cost or effort.  
 
What’s in it for the homeowner? 
The homeowner gets the opportunity to install a SDHW system at 
their discretion. With the plumbing in place the installation will be 
quicker, less expensive, and more aesthetically pleasing. They will 
be more confident that solar can work for their home if it is 
designed with the plumbing in place. If they choose to go solar, 
they will reduce their environmental impact and save on energy 
bills – the system will pay for itself in savings.  
 
What’s in it for the environment? 
A SDHW system can reduce a family’s greenhouse gas emissions 
by up to two tonnes every year. Systems are designed to last 20-40 
years. Progressive forecasts for a climate-friendly future in Canada 
include solar water heating as a significant energy source for 
residential water heating: supplying 30-40% of the total, or 120-
160 PJ. This would reduce Canada’s greenhouse gas emissions by 
up to 8 million tonnes CO2eq every year. By making homes Solar-
Ready the shift is more likely to happen.  
 
How will the project work? 
Technical specifications will be established so that the pre-
installed components are compatible with different types of SDHW 
systems without favouring a particular brand or technology. 

Solar-Ready Homes On the Horizon 

Additionally, the guide will address the building and plumbing codes 
across Canada. Once the standards are established they will be 
described in a manner compatible with conventional building 
methods. The standards could then be incorporated into building 
codes, or green building certification standards such as R2000 and 
LEEDTM. 
 
Who’s involved? 
CanSIA is leading this project. They have already received letters of 
support from a broad range of stakeholders, such as “green” 
developer Robert Brown (Chesterman Property Group), energy-savvy 
architect Richard Kadulski, and the David Suzuki Foundation, which 
is also providing in-kind support. The primary funding source is the 
Climate Change Action Fund, where CanSIA has a proposal currently 
under review. 
 
How do I get involved? 
This project has broad appeal and there are many opportunities to 
support and broaden the impact of Solar-Ready across the country. 
If your company or organization is interested in supporting this 
project, please contact Morgan McDonald at (604) 946-4433 or 
<mcdonald@taylormunro.com>. 
 

Koo’s Corner 
www.rethinkingbuilding.com/projects/multi.html 
Koo’s Corner is a housing development that has already 
incorporated one complete solar water heating system and five 
solar-ready homes.  
 
Canadian Solar Industries Association 
www.cansia.ca/ 

Written by Morgan McDonald, BEng (Mech), Taylor Munro Energy Systems Inc.  

Photo: Solar water heating system installed on the 2001 PNE 
Prizehome (courtesy Taylor Munro Energy Systems Inc.) 

Further Resources 

http://www.cansia.ca/
http://www.r2000.org
http://www.usgbc.org/LEED/LEED_main.asp
http://www.climatechange.gc.ca/english/actions/action_fund/index.shtml
http://www.rethinkingbuilding.com/projects/multi.html
http://www.cansia.ca/
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Forging Relationships between Engineers, Investors and First Nations to 
Develop Energy Alternatives 

Further Resources 
Handbook for Developing Micro Hydro in BC 
www.bchydro.com/rx_files/environment/environment1834.pdf 
 
Map of Green Energy Resources in BC 
www.canmap.com/green.htm 
 
Independent Power Association of BC 
www.ipabc.net 

As BC Hydro moves away from mega hydro 
projects and looks to Independent Power 
Producers (IPPs) to meet a growing portion 
of its new energy demand, run-of-river hydro 
projects are emerging as a proven, feasible, 
uniquely “BC” way to meet BC Hydro’s 10% 
green energy commitment. There are 
plentiful sites within the province that meet 
the geographical and hydrological 
requirements of these types of projects: 
steep gradients, sufficient annual rainfall 
and minimal competing aquatic, terrestrial 
or recreational uses. Run-of-River projects 
require no water storage (other than the 
small amount to submerge the intake pipe); 
result in no alteration in downstream flow; 
require a small footprint; and generally have 
minimal ecosystem impacts. 
 
Mkw’alts Creek IPP 
 
Technical Aspects 
Cloudworks Energy Inc.- a developer, owner and operator of green 
energy projects- has worked with the Mount Currie Native Band 
(Lil’wat Nation) to develop two run-of-river small hydro projects 
(Rutherford and Millar Creeks) within the Band’s traditional 
territories near Pemberton, BC. Cloudworks’ principals are 
Professional Engineers and MBAs who have built a company around 
the combination of technical expertise, business know-how and 
community engagement. They recently identified Mkw’alts Creek as 
a suitable third site for a run-of-river IPP Project. The “green” 
electricity generated would be sold into the BC Hydro grid and 
supply an annual energy output of approx 170 GWhr (enough to 
power up to 15,000 typical homes). 
 
Identification of the potential site, however, only marked the 
beginning of an extensive process of collaboration, consultation and 
development. Mkw’alts Creek is a run-of-river project that not only 
meets BC Hydro’s green energy criteria, but also embodies the 
principles of sustainability through its attention to environmental 
stewardship and stakeholder engagement.  
 
Socio-Economic Aspects 
As a key stakeholder, the Mount Currie Band and its Creekside 
Resources Inc. business development company provided meaningful 
input into the project development and ensured respect for 
traditional territories and cultural values. Following consultation, a 
formal partnership agreement is being negotiated between Cloud-
works and the Mount Currie Band that not only guarantees profit-
sharing, but also addresses two issues that commonly impede 
innovation and investment among First Nations communities: the 
lack of in-house skilled technical and professional resources, 
and the difficulty in acquiring funds for business start-up and early 

operation costs. Through the agreement,  
Cloudworks will provide employment and 
training in addition to its financial investment. 
 
Environmental and Regulatory Aspects 
In addition to addressing the needs of the 
Mount Currie Band and meeting BC Hydro’s 
grid connection and green energy criteria, the 
project engaged three other levels of 
government. Municipal and Regional 
governments issued zoning and building 
permits; the Provincial government dealt with 
Crown land issues, water licenses, and 

MWLAP flow requirements; and the Federal 
Fisheries assessed fish habitat impacts and 
possible Canadian Environmental Assessment 
requirements. 

 
As part of the assessment of the suitability of Mkw’alts Creek as a 
run-of-river IPP project and in order to meet the requirements of 
these agencies, several environmental studies were undertaken, 
including: 
 

prescreening for fishery impacts, archaeological and 
traditional use values 
fish and fish habitat assessments  
hydrologic assessments 
vegetation and wildlife surveys (including consideration of 
red- or blue-listed species) 
terrain and geological assessments 
ease of interconnection to BC Hydro Grid 

 
The Mkw’alts Creek IPP has been pre-qualified by BC Hydro through 
its 2002/2003 Green Power Generation procurement process. 
Cloudworks and Creekside hope to begin construction later this year.
For more information on this project, visit www.cloudworksenergy.
com; email cloudworks@cloudworksenergy.com or Creekside 
Resources Inc at cri@direct.ca. 
 
29 other projects were also pre-qualified. Most are small hydro 
projects, but biomass, biogas and wind projects are also set to begin 
development. Click here to view the current list. 

Facts provided by David Andrews, PEng, Principal, Cloudworks Energy Inc., and Lyle Leo, Business Development Director, Creekside 
Resources Inc. 

Small hydro powerhouse on the Soo River 
Source: www.cloudworksenergy.com 
 

http://www.cloudworksenergy.com
http://www.bchydro.com/environment/greenpower/greenpower1652.html
http://www.bchydro.com/info/ipp/ipp959.html
http://www.cloudworksenergy.com
http://www.bchydro.com/info/ipp/ipp958.html
http://www.bchydro.com/rx_files/environment/environment1834.pdf
http://www.canmap.com/green.htm
http://www.ipabc.net
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Upcoming Events 

APEGBC Sustainability Activities 
APEGBC’s First Annual Sustainability Award 

Submissions for APEGBC’s First Annual Sustainability 
Award are being accepted until June 30, 2003. The 
Sustainability Award was created to recognize the 
important contribution that engineering and geoscience 
make to the well being of human life and the ecosystems 
on which we all depend. It further seeks to recognize the 
positive role of human qualities such as ethics, 
imagination, reason and common sense in achieving this 
end. 
 
Please see www.sustainability.ca for full award criteria and 
nomination procedures, or send an email to 
info@sustainability.ca. 
 

Sustainability Primer 

The BUILDING Module of the Sustainability Primer is now 
online and can be downloaded from www.sustainability.ca. 
TRANSPORTATION is coming soon. 
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Contact 

JUNE & JULY 2003 
 
June 8-11 
Vancouver, BC 
Canadian Hydro Association 
Hydrogen & Fuel Cells 2003 Conference and Trade Show 
Conference Proceedings: http://www.
hydrogenfuelcells2003.com 
 
June 19 
Vancouver, BC 
Energy, Climate Change and Sustainable Development: The 
BC Opportunity 
Seminar by John Robinson, PhD, UBC 
Info and RSVP: Bronwen McConkey 
Bronwen.McConkey @nrc-cnrc.gc.ca 
 
June 23 (Vancouver) & June 24 (Victoria) 
Life-Cycle Assessment for Sustainable Design (ATHENA 
Training Workshop) 
Canadian Wood Council 
Info: lornamalone@shaw.ca 
http://www.wood-works.org 
 
June 25 
Kamloops, BC 
Fraser Basin Council 
Climate Change Issues and Energy Opportunities in the 
Thompson/Okanagan 
Info: Narissa Chadwick, climate@fraserbasin.bc.ca 
http://www.bcclimateexchange.ca 
 
July 17 
Seattle, WA 
US Green Building Council 
LEED Intermediate Training Workshop 
Info and Reg.:  
http://www.usgbc.org/Events/events_training_calendar.
asp 
 
Please check the website for more events. If you have an 
event that you would like to post on the website or in this 
newsletter, please send info to clove@apeg.bc.ca. 

John Stuart Mill gets the The Final Word: 

"Every great movement must experience three stages: 
ridicule, discussion, adoption."  

-John Stuart Mill 

http://www.hydrogenfuelcells2003.com
http://www.wood-works.org
http://www.bcclimateexchange.ca
http://Www.usgbc.org/Events/events_training_calendar.asp
http://www.sustainability.ca
http://www.hydrogenfuelcells2003.com
http://www.sustainability.ca
http://www.sustainability.ca

