
CANADA ’ S  SUSTA I N A B LE  BLUE  ECONOMY

Section Three: Energy and the Blue Economy
 

Written by Dr. Sherry Scully and Anna Naylor
Centre for Ocean Ventures and Entrepreneurship 

An interactive resource for kids, families and teachers. 



1

HOW I SEA THINGS...
Tidal turbines generate electricity. No 
pollution comes out of a tidal turbine. I built 
a toy marine turbine knowing that I was 
learning about helping the world and it was 
fun actually doing it. You put tidal turbines in 
the ocean and I don’t think they hurt animals 
that live in it. 

- Taidg Molloy-Reilly, age 11, Halifax, NS

Energy & the blue economy
What happens when the lights go out? Have a look 
around your house or school. How many things 
around you run on electricity?

How much Energy do you use on a daily basis? 
How is that Energy made? Imagine what life would 
be like if that energy wasn’t available.

Click on the link to this energy calculator.  You can 
do this activity alone, with a sibling, or with your 
whole family. You’ll need to count the number of 
lights in your house, and you’ll need to estimate 
how much time you use each appliance/day 
(for example, I have one toaster that I use in the 
morning, so I estimated the hours/day as 0.1).  See 
how much energy your house and family use each 
year.

What could you and your family do to use less 
electricity in your home? Send us your bright 
ideas using Instagram in a short video, tik tok, or 
poster to share with others. Remember to tag us  
@cove_workforce

Activity: Energy Consumption 
Calculator

Activity: Stretch your skills
According to Stats Canada, there are 12.4 million 
households in Canada. Using your own home’s 
annual energy use as an average, calculate how 
much energy is used by all Canadian households 
each year.

https://instagram.com/cove_workforce
https://www.efficiencyns.ca/useful-tool/energy-use-calculator/.
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Activity: 
 
Energy security means having access to affordable and reliable energy sources. This is more important 
than just being able to turn on the lights and charge our phones. Energy plays an important role in nearly 
every aspect of our lives. List what you think might happen if there is no power for the images below:

Cell 
Phone

School

Hospital Streets

Grocery 
Store

Bank

Pharmacy Factory

Restaurant

Energy security is important to us in our day-to-
day lives, but also important to our economy, as 
having reliable energy allows us to do our jobs 
and meet the needs of people in our society.

QUIZ

a. Being able to rely on several different energy
 companies (rather than just one)

b. Being able to generate energy from many 
different sources (e.g. hydro, nuclear, solar, 
wind, natural gas, oil), rather than just one 
source 

c. Sharing Energy through trade with another 
country, like the US, to help out when 
demand is high, or supply is low

d. Having the biggest stockpile of one source 
of non-renewable energy (e.g. oil). 

e. Being a politically stable country without 
war or conflicts

f. Having reliable and continuous access to 
energy (where energy is available without 
interruption – the lights don’t go out)

g. Being able to get energy to people across 
the whole country

Which of these factors relate to a country being energy secure? 
(six are correct, one is not – click the ones you think are factors)
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Energy Security - What is it?
This map from the World Economic Forum shows 
the energy security rating of each country based 
on their ability to meet the energy needs of their 
people.

    • Energy Secure (high performers)

    • Moderately Energy Secure (mid-performers) 

    • Energy Insecure (low performers) 

Activity: Sort the following countries into the correct 
categories of energy security by filling-in the chart 
at the bottom. You can do this with a sibling, friend 
or parent to help you if you’re not sure where the 
countries are located. 

Argentina, Australia, Canada, China, Columbia, 
Egypt, Ethiopia, Kenya, Mexico, Mozambique, 
Nigeria, Norway, US, Venezuela, Yemen.

Secure (High 
Performers)

ENERGY SECURITY BY COUNTRY

Moderately Secure Insecure (Low 
Performers
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Where does the energy we use in our homes 
come from?

Read the pie chart and complete the following 
statements:

1. Most of the electrical energy1 that we use in 
our homes, schools and communities comes 
from _____________________.  This means that we 
harness the energy from moving water and turn it 
into electrical energy.

2. Another  ________% comes from 3 other forms of 
renewable energy, including _____________________, 
biomass/geothermal,  and _____________________.

3.  The remaining _______% is produced from non-
renewable, extractive sources (meaning they 
are taken out of the earth and refined), including 
natural gas, nuclear (uranium), _____________, and 
________________.

4.  This pie chart represents all of Canada, but each 
province has a different mix of renewable and non-
renewable energy sources. Use this link to find how 
energy is created in your province/territory.

1. Canada Energy Regulator.  www.cer-rec.gc.ca/nrg/ntgrtd/ 
    mrkt/nrgsstmprfls/cda-eng.html

ENERGY SOURCES IN CANADA

•  Biomass is organic matter, like wood, 
food or animal waste, corn, or gas from 
a landfill, that can be burned as fuel to 
make electricity.

•  Geothermal energy comes from the heat 
(thermal) energy that naturally occurs 
inside the earth. 

•  Renewable sources of energy aren’t 
depleted – don’t run out – as we use 
them. Like solar and wind – the sun 
keeps shining and the wind keeps 
blowing, even when we harness their 
energy.

•  Non-renewable sources of energy are 
depleted – will eventually run out – as 
we use them. Like oil and natural gas – 
there is a limited supply on the planet, 
and once we use it, it’s gone!

https://energyrates.ca/the-main-electricity-sources-in-canada-by-province/
https://www.cer-rec.gc.ca/nrg/ntgrtd/mrkt/nrgsstmprfls/cda-eng.html
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Is all Energy created equal?

Any type of energy that we use has pros and cons that relate to how we capture it (i.e. solar panels, giant 
windmills, extracted from the earth), how we store it (i.e. giant batteries, oil tanks, power stations), how we 
convert it to electrical energy (i.e. by burning, silicon cells, generator), and the waste or by-product that is 
produced (i.e. smoke, steam, toxic gases, etc).   

See if you can list the pros and cons for the different types of energy sources listed below:

Based on your assessment above, 
what types of energy do you think are 
the energies of the future?

Solar

Wind

Marine renewable

Hydro-electric

Oil, gas, coal, 
& natural gas

ENERGY TYPES PROS CONS
• very expensive to set up

• generates a huge amount of energy 
from moving water

mariagallaugher
Typewritten Text

mariagallaugher
Typewritten Text

mariagallaugher
Typewritten Text

mariagallaugher
Typewritten Text

mariagallaugher
Typewritten Text
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A Deep Dive into Marine Renewables
Across Canada we have several marine renewable 
energy projects underway to find new and better 
ways to harness the energy from moving water; 
both fresh water and ocean water. These include 
tidal energy projects in Bay of Fundy, wave energy 
projects in BC, and river turbines in Manitoba and 
Ontario.

All these projects have something in common 
– they are all developing new and improved
technologies to capture the energy of moving
water (kinetic energy) using turbines (basically, an
underwater windmill) to convert it into electrical
energy that can be used in our homes and schools

Making the most of our tides!

In Canada’s Bay of Fundy, teams of marine 
engineers and technicians have been working on 
the huge challenge of finding ways to harness 
the incredible energy of the world’s strongest 
tides. These tides are powerful and regular and 
predictable, making tidal energy a very attractive 
energy source of the future. But – it’s tricky to 
harness these tides for a few reasons;

• We can’t turn the tides off and on, so it’s
hard to get the tidal turbines into the water
in the right place

• The tides are very strong, so it’s difficult
to keep the turbines in place.  Lots of
expensive equipment has been torn away
by these tides already!

• Engineers need to think about the marine
life that lives in the Bay of Fundy when they
are designing their turbines – after all, we
don’t want to injure the marine creatures
that call the Bay of Fundy home.

• Winter means ice – and ice can easily
damage expensive equipment or carry it out
to sea to be lost as ghost equipment.

These challenges make tidal energy a tricky 
option – but marine engineers and marine turbine 
technicians love a good challenge. 

Nova Scotia’s potential for tidal 
power is massive. It’s more 

than four times the combined 
flow of every freshwater river in 
the world! That’s an estimated 

potential of up to 60,000 
megawatts (MW) of energy. And 
it’s completely renewable - the 
tidal forces of the sun, moon, 
and earth are not depleted by 
harnessing the flow of water.

  Representation of underwater tidal energy turbines
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What you need:

• Waterproof (clean) recyclables like lids from
yoghurt containers, milk jugs, juice cartons,
pop or water bottle, aluminum pie plates to
make your propeller blades

• A long stick for the turbine to spin on (like
doweling, a pencil, a strong straw, a bamboo
skewer)

• Some glue (glue gun is best) or duct tape
(you’ll need some pretty strong glue that is
waterproof), or you can try using putty or clay.

• A plastic bottle cap or cork or other material
to connect the blades of your propeller to the
stick

• Scissors or box cutters (ask a parent or older
sibling to help with this – safety first!).

You should be able to make this turbine 
with materials that you find around the house -
especially with clean recyclables.

What to do: 

• Before you start cutting and building, draw a
potential turbine design – this will help you
figure out what materials you need

• Consider the orientation (which way it will
spin in the water), the shape and number of
propeller blades,

• Also consider how you would deploy and
anchor or moor (keep the propeller in place)
the turbine in the water so it can spin freely

• Build your tidal turbine

• Test it under running water in the sink or
bathtub – can you get it to spin freely?

• Have a look at some of the propellers other
students and teachers have made

Activity: marine engineering
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What in the World are they doing?!
Offshore wind projects

Driving around Canada’s provinces and territories, 
you’ve probably seen the giant windmills that 
harness energy from the wind to produce 
electricity.  But did you know, that some countries 
have installed these giant windmills in the ocean 
to capture the powerful offshore winds?! These 
offshore wind farms can generally capture higher 
average winds than land-based ones, so they 
generate more power, and they don’t take up any 
space on expensive land. Denmark was the first 
country to dive into offshore wind farms. 

We don’t have any big offshore wind projects in 
Canada yet, for a few reasons.

• First of all, in Canada, land isn’t a problem.
We have a lot more open space on land for
wind turbines.

• Also, mooring the offshore turbines, and
using underwater cabling to get the energy
back to land for people to use, make
offshore wind energy more expensive per
kW than land-based wind-turbines.

• In Canada NIMBY (not in my back yard)
is a big consideration. This means that
some people like the idea of offshore wind
turbines, but don’t want them off their
shores.

Why do you think that is? Why might people object 
to having a windfarm in the ocean within view of 
their homes?

Moorings  are the ways that the wind turbines 
are anchored or held in place – we don’t want our 
expensive wind turbines to drift away! Sometimes 
a floating platform mooring is used, other times, 
when the water is shallower, a solid foundation 
is driven into the seabed, or a tripod bottom is 
used (three legs) or a gravity foundation is used (a 
concrete base that rests on a seabed).  

Which mooring do you think would be best in 
Canadian waters? Which would have the least 
impact on the marine environment (the living 
things)?

Activity:  Can you modify your marine turbine to 
become an offshore wind turbine? What changes 
will you make to harness wind energy versus tidal 
energy? Think about how you will moor it to keep it in 
place. Try it out in your sink or bathtub. *CAUTION: 
if you are using a fan or hairdryer to create your 
wind, keep it well away from the water. Ask an 
adult to help.*  Share a photo of your design with 
us on Instagram - tag us @cove_workforce and 
use #COVEWI

  Offshore wind rendering / credit: Enrique Lopez Garre

https://en.wikipedia.org/wiki/Wind_power_in_Denmark
htps://instagram.com/cove_workforce
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Meanwhile in canada

Electric Boats

Glas Ocean is a company that was started many 
years ago to do work on ocean engineering projects. 
“Glas” isn’t glass misspelled; it’s the Irish or Gaelic 
word for green, so in English the company name 
is Green Ocean. This name was chosen because 
they focus on sustainable and environmentally 
responsible ocean projects. Some of their projects 
include developing tidal power projects, doing 
research to see if we can understand how tidal 
power impacts fish, underwater noise projects to 
see ways to reduce underwater noise on whales and 
other marine animals. They have also developed a 
boat to use an electric motor with a battery. They’re 
hoping to be able to charge the battery with solar 
energy so it is completely ‘glas’.

  Dr. Sue Molloy onboard a research vessel with Glas Ocean. 

Dr. Sue Molloy is a ocean engineer and 
an entrepreneur in Nova Scotia, Canada. 
She designs innovative and sustainable 
ocean technologies to help us use the 

ocean’s resources more carefully and more 
efficiently. Dr. Sue loves the ocean, and 
wants to keep it clean and protected.

Wave of the Future! Biofuels

Did you know that the fuel of the future might be 
growing in your fish-tank right now? Yep – algae 
grows by absorbing sunlight and CO2 (a gas that 
leads to global warming), and stores the energy as 
oil that can be burned to generate electricity. So, 
it absorbs greenhouse gas, releases oxygen that 
we breathe, and produces fuel in the process. How 
green is that!?!

  Using algae for power in the growing biofuel industry / energy.gov

SabrTech, Nova Scotia

SabrTech Inc. is a Nova Scotia-based cleantech 
company that designs, develops and invests in 
sustainable technologies. Imagine a world where 
farmers could produce their own fertilizer on site, 
developing countries could clean their water, the 
oil industry could trap their CO2 emissions, and we 
could feed farmed fish without depleting our wild 
fish stocks. This is what SabrTech dreams about.  

The RiverBox is a system for growing algae that 
can be used for food, fuel, nutraceutical (health 
supplements), chemical or personal care uses. 
Forward-thinking entrepreneurs like Mather 
Carscallen work to sustainably solve some of 
today’s most complex global problems and 
preserve the ecosystem that we call home. 

  Algae being grown for food, fuel, and more.

https://www.energy.gov/eere/videos/energy-101-algae-fuel
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Being on a sailboat is like being in your own little 
world. The ocean is a vast and wonderful place and 
you are just a tiny speck bobbing on the surface. 
The stars seem brighter, the breeze seems saltier, 
and you feel completely free. On the ocean you can 
go anywhere, see everything, do anything.

- Lyra Arruda Kyriakidis, age 16

HOW I SEA THINGS...

  Photo: Nova Scotia Sea School, 7-day Coastal Sailing Expedition

Scramble the Blue Economy:

See how many words you can make from the 
letters in the words B-L-U-E  E-C-O-N-O-M-Y. 

How many 2-letter words can you make?

How many 3-letter words can you make?

How many 4-letter words can you make?

How many 5-letter words can you make? 

Can you make any longer words? Share your list 
with us here.

Word Find:

WKISFROENERGYMLKPB
JINKLOSDUWAQZNOPOI
B N AC H XG E OT H E R M A LO
TKIJSEFRENEWABLEPLM
UXPOROLSOLARGHDJSA
R N W I N D M H U Y S W A H G S
BMARINELINITFRENWJS
I R E N E N E L E C T R I C I T Y O P
N M O O R I N G S L I U R F I D Q U
EOCHILSFHLIEBIOFUELI
WEBLUEECONOMYNORT

The following words are hidden above, 
horizontally and vertically:

geothermal  marine
energy biomass
blue economy mooring
biofuel electricty
solar renewable
wind
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About COVE:
COVE is a world-class facility for applied innovation in the ocean sector and the only such hub of its kind in 
the world where start-up companies, small and medium sized enterprises, large firms and post-secondary 
expertise are housed together developing ocean technology. COVE Workforce Initiative focuses on workforce 
development and engagement in Ocean Industries where youth and teacher engagement is a primary focus. 
COVE brings together people, ideas, industry and research to help our community and members work in 
new ways. Together, we are a catalyst in creating the world’s next practical, commercial and revolutionary 
ocean tech advances. Irving Shipbuilding, as part of its Value Proposition commitments under the National 
Shipbuilding Strategy (NSS), has invested over $6 million in COVE to support development of the programs 
and operations. Learn more about COVE, our projects and our members at coveocean.com

Jim Hanlon, CEO of COVE
As the son of a navy commander, I developed a curiosity for 
the ocean from a very young age. When I was just 5 or 6, we 
were living in Victoria, BC, where my father was stationed, and 
he took me down to the port and showed me a jet-powered 
catamaran! It was amazing – and my attention was grabbed. 
I eventually became an electrical engineer, and while I could 
work in any industry, the ocean was where I saw the most 
interesting opportunities. For years I lived and worked around 
other ocean tech entrepreneurs, and eventually I bought my 
first ocean tech business in my late 30’s. Now, at COVE, I help 
other ocean entrepreneurs to start and build their businesses. 
I still find it fascinating – this is an industry for the curious and 
inventive – it’s an industry where people with many different 
skills can come together because the issues and opportunities 
of the ocean are so intertwined, so untouched compared 
with other industries. And COVE is a place where other ocean 
entrepreneurs come to bring their ideas to life.



Author: Dr. Sherry Scully, Executive Director 
COVE Workforce Initiative
The firs time I saw the ocean in real life I was 9 years 
old. I had grown up hundreds of kilometers from the 
coastline but a family vacation took me to the beaches of 
the Pacific. I was nervous at first about stepping into the 
waves.   had seen enough shark movies to feel certain 
that the ocean was a deep and dark pool of biting teeth 
and stinging tentacles and slithering serpents. But, my 
curiosity won out over my imagination and I tugged on a 
mask and snorkel and bravely waded in. 

I felt the pull of the tide at my feet drawing me deeper. I 
fitted the snorkel onto my face, squeezed my eyes shut, 
and dipped my face down for a first breath beneath water 
– and was surprised when my lungs filled with cool air.
The snorkel worked!  And then I opened my eyes…

I saw sea grass dancing slowly, I saw fish – so many 
fish – all around me. And what really struck me was the 
quiet. All I could hear were my own slow deep breaths. 
Bubbles floated gracefully past my face. I saw nothing 
scary. No teeth. No stinging tentacles. Nothing slithered. 
It was an aquamarine scene of calmness. It was a whole 
new world that I had never been aware of. And in that 
moment – I was hooked. I knew I wanted to explore the 
mysteries of this great water-world.  

Content Developer:  Anna Naylor, COVE 
I once was asked to think about a place where I felt 
the most relaxed and at peace. Without hesitation, 
I knew it was being in the ocean watching and 
observing a whole other world. When you are 
underwater, you realize how small you are in the 
larger ecosystem. You see all the other animals 
and plants who have evolved to spectacularly 
survive in the ocean. You learn that the ocean 
holds so much history, science and opportunities 
and we have so much yet to discover!  The ocean 
has always been my favourite place, and as I got 
older I knew I wanted it to be part of my career so 
I could share my passion about it and get others 
just as excited as me. 

  Dr. Sherry Scully swimming with nurse sharks, Belize. 

   Anna Naylor doing a handstand while scuba diving
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