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Activity sheets
•	 Comparing	Micro-	and	Utility-Scale	Projects		

(Activity	sheet	A)
•	 Analyzing	Similarities	and	Differences	(Activity	sheet	B)

Briefing sheets
•	 Scaling	Up	and	Scaling	Down	(Briefing	sheet	A)
•	 Micro-	and	Utility-Scale	Solar	Generation	(Briefing	sheet	B)	

Online sources 
•	 Calgary’s	hen	housing	policies	fall	behind	neighboring	

cities,	Toronto	
https://www.thestar.com/calgary/2018/04/09/calgarys-hen-housing-
policies-fall-behind-neighbouring-cities-toronto.html

•	 Alberta	renewable	revolution	begins	with	launch	of	
largest	solar	project	in	Western	Canada	
https://www.cbc.ca/news/business/brooks-solar-newell-
elemental-%20energy-1.4458277

Assessment materials 
•	 Assessing	My	Understanding	of	Micro-	and	Utility-Scale	

Solar	Electricity	Generation	(Assessment	materials	A)

Background knowledge 
 Ì micro- and utility-scale 

projects
 Ì solar photovoltaic (PV) 

systems

Critical thinking vocabulary 
 Ì similarities and differences

Thinking strategies   
 Ì Venn diagram

Habits of mind   
 Ì open-minded
 Ì critically-minded

In	this	lesson,	students	learn	about	the	advantages	and	
challenges	of	micro-	and	utility-scale	solar	energy	electricity	
generation.	To	begin	the	lesson,	students	examine	examples	
from	communication,	agriculture,	finance,	government,	
and	utilities	to	understand	the	characteristics	of	micro-	and	
utility-scale	projects.	Students	then	use	these	characteristics	
to	identify	the	most	significant	similarities	and	differences	
between	micro-scale	solar	energy	electricity	generation	and	
utility-scale	solar	energy	electricity	generation.	Reflecting	
on	these	similarities	and	differences,	students	decide	which	
form	of	solar	electricity	generation	would	be	best	for	Alberta.	

SummAry

mATeriAlS

Broad understanding
Students will understand that both 
micro- and utility-scale solar energy 
electricity generation could play 
important roles in providing Alberta with 
sustainable energy.

THinking TOOlS

Criteria for judgment  
 Ì significant similarities and 

differences
 » breadth of impact
 » depth of impact
 » duration of impact

Micro- or utility-scale solar generation:  
which is best for Alberta?  

leSSOn CHAllenge
identify the most significant similarities and differences between micro- and utility-scale solar 
power electricity generation. 

leSSOn inQuiry QueSTiOn
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Micro- or utility-scale solar generation: which is best for Alberta?
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1.	 Display	or	read	the	newspaper	headline	(or	a	current	alternative):	“Calgary’s	hen	housing	
policies	fall	behind	neighboring	cities,	Toronto.”	https://www.thestar.com/calgary/2018/04/09/
calgarys-hen-housing-policies-fall-behind-neighbouring-cities-toronto.html

2.	 Introduce	the	concept	of	small	or	micro-scale	projects	by	asking	students	if	they	have	heard	
of	people	in	urban	areas	who	raise	their	own	chickens	or	bees,	or	grow	their	own	vegetables.	

3.	 Explain	that	micro-scale	projects	such	as	these	are	growing	in	popularity	and	feasibility	
as	people	search	for	options	to	the	products	and	services	offered	by	large	or	utility-scale	
businesses.	Invite	students	to	suggest	other	examples	of	similar	micro-scale	projects.	

4.	 Prompt	students	to	suggest	any	advantages	and	challenges	of	micro-scale	projects:	What	
advantages	might	small	or	micro-scale	projects	have	over	larger	and	more	conventional	
businesses?	What	challenges	or	shortcomings	might	they	have?	

5.	 Invite	students	to	share	their	ideas	with	the	class.	As	students	share,	use	their	ideas	to	
develop	categories	that	could	be	used	to	compare	micro-	and	utility-scale	projects.	Student	
responses	could	include	cost	to	consumers,	impact	on	environment,	impact	on	the	
economy,	quality	of	product	or	service,	and	ability	of	the	business	to	meet	consumer	needs.	
Consider	noting	and	displaying	student	suggestions	for	use	later	in	the	lesson.	

6.	 Organize	students	into	small	groups	(2-3	students),	and	provide	each	student	with	a	copy	
of	Scaling Up and Scaling Down	(Briefing	sheet	A)	and	Comparing Micro and Utility Scale 
Projects	(Activity	sheet	A).	

7.	 Draw	students’	attention	to	the	horizontal	lines	on	the	Venn	diagram.	Prompt	students	to	
label	each	horizontal	section	with	one	of	the	categories	for	comparison	identified	earlier	
in	the	lesson.	Explain	that	their	task	is	to	compare	various	examples	of	micro-	and	utility-
scale	projects	using	these	categories.	Groups	could	examine	each	example	of	micro-scale	
projects,	or	be	assigned	an	individual	example.

8.	 Encourage	groups	to	share	their	thinking	about	the	differences	and	similarities	between	
micro-	and	utility-scale	projects.	

9.	 Provide	each	student	with	a	copy	of	Analyzing Similarities and Differences	(Activity	sheet	B).	
Inform	students	that	the	next	step	is	to	select	the	most	significant	similarities	and	
differences.	Explain	that	the	significance	of	similarities	and	differences	can	be	determined	
by	their	impact:
•	 Breadth of impact:	How	many	people	or	areas	of	life	are	affected	by	the	difference	or	

similarity?	
•	 Depth of impact:	How	noticeable	is	the	impact	of	the	difference	or	similarity?	
•	 Duration of impact:	How	long-lasting	are	the	effects	of	the	difference	or	similarity?	

For	example,	micro-	and	utility-scale	projects	and	industries	could	be	compared	by	
determining	their	impacts	on	consumers	and	the	environment.			

10.	Guide	students	in	discussing	which	might	be	the	better	choice:	micro-scale	or	utility-scale	
projects.	Invite	students	to	note	their	decision	at	the	bottom	of	the	activity	sheet.	

11.	Explain	that	similar	to	the	growing	interest	in	micro-scale	industries,	consumers	and	
businesses	are	also	exploring	which	type	of	solar	energy	projects	might	be	best	for	Alberta.	

https://www.thestar.com/calgary/2018/04/09/calgarys-hen-housing-policies-fall-behind-neighbouring-cities-toronto.html
https://www.thestar.com/calgary/2018/04/09/calgarys-hen-housing-policies-fall-behind-neighbouring-cities-toronto.html
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Micro- or utility-scale solar generation: which is best for Alberta?
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Introduce the thinking strategy (Cont’d)

While	some	people	would	like	to	see	larger	solar	farms	developed	to	generate	electricity,	
others	advocate	for	smaller	solar	generating	systems.	

12.	Introduce	the	lesson	challenge:	“Identify	the	most	important	similarities	and	differences	
between	micro-	and	utility-scale	solar	power	electricity	generation.”	Explain	that	students	
will	respond	to	the	question	“Micro-	or	utility-scale	solar:	Which	is	best	for	Alberta?”	as	
they	examine	the	characteristics	of	both	types	of	solar	energy	projects.	

Compare micro- and utility-scale electricity generation 

1.	 Display	or	read	the	newspaper	headline	(or	a	current	alternative):	“Alberta	renewable	
revolution	begins	with	launch	of	largest	solar	project	in	Western	Canada.”	https://www.cbc.
ca/news/business/brooks-solar-newell-elemental-%20energy-1.4458277

2.	 Briefly	explain	the	two	scales	of	solar	projects:
•	 Micro-scale	solar	power	electricity	generation:	small	PV	systems	on	homes,	schools,	

businesses,	and	farms	that	produce	electricity	for	one	user.	
•	 Utility-scale	solar	energy	electricity	generation:	large	numbers	of	solar	panels	

producing	electricity	for	multiple	users.
3.	 Invite	students	to	suggest	which	option	might	be	best	for	Alberta:	micro-scale	solar	or	

utility-scale	solar	generating	systems.	Invite	students	to	share	their	thinking,	and	explain	
that	their	first	task	is	to	compare	micro-scale	and	utility-scale	solar	electricity	generation.	

4.	 Organize	students	into	small	groups	(2-3	students),	and	provide	each	student	with	a	copy	
of	Micro- and Utility-Scale Solar Generation	(Briefing	sheet	B)	and	Comparing Micro- and 
Utility-Scale Projects	(Activity	sheet	A).

5.	 Draw	students’	attention	to	the	horizontal	lines	on	the	Venn	diagram.	Ask	students	to	
consider	the	categories	for	comparison	used	earlier	in	the	lesson:	could	the	same	categories	
be	used	to	compare	micro-scale	and	utility-scale	solar	electricity	generation?	Invite	students	
to	suggest	additional	categories	that	may	help	guide	the	comparison.	Prompt	students	to	
label	each	horizontal	section	with	one	of	the	categories.

6.	 Direct	groups	to	use	the	Venn	diagram	and	information	from	the	briefing	sheet	to	compare	
micro-scale	and	utility-scale	solar	electricity	generation.	

7.	 Invite	groups	to	share	their	thinking	about	the	differences	and	similarities	between	micro-
scale	and	utility-scale	solar	electricity	generation.

respond to the lesson challenge

1.	 Provide	each	student	with	a	copy	of	Analyzing Similarities and Differences	(Activity	
sheet	B).	Inform	students	that	the	next	step	is	to	select	the	most	significant	similarities	
and	differences.	Remind	students	that	the	significance	of	similarities	and	differences	is	
determined	by	their	impact.	For	example,	when	comparing	micro-scale	and	utility-scale	
projects	and	industries,	significance	could	be	determined	by	the	impacts	on	consumers	and	
the	environment.			

2.	 Guide	students	in	discussing	whether	micro-scale	or	utility-scale	projects	better	meet	the	
needs	of	consumers.	Conclude	the	lesson	by	inviting	students	to	decide	which	method	of	

https://www.cbc.ca/news/business/brooks-solar-newell-elemental-%20energy-1.4458277
https://www.cbc.ca/news/business/brooks-solar-newell-elemental-%20energy-1.4458277
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Micro- or utility-scale solar generation: which is best for Alberta?
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students	to	note	their	decision	at	the	bottom	of	the	activity	sheet.

Assess the learning

1.	 Provide	each	student	with	a	copy	of	Assessing My Understanding of Micro- and Utility-Scale 
Solar Electricity Generation	(Assessment	materials	A)	and	encourage	students	to	self-assess	
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Micro- or utility-scale solar generation: which is best for Alberta?

Comparing Micro- and Utility-Scale Projects

Activity sheet A

Micro-scale Utility-scale



6

Micro- or utility-scale solar generation: which is best for Alberta?

Analyzing Similarites and Differences

Activity sheet B

Comparing      and 

Five most significant similarities reasons why they are significant

1.

2.

3.

4.

5.

1.

2.

3.

4.

5.

Five most significant differences reasons why they are significant

1.

2.

3.

4.

5.

1.

2.

3.

4.

5.

Based on the significant similarities and differences, the best choice would be:

reasons for this choice:

Criteria for significant similarities and differences:
✓		Breadth of impact:	How	many	people	or	areas	of	life	are	affected	by	the	difference	or	similarity?.
✓		Depth of impact: How	noticeable	is	the	impact	of	the	difference	or	similarity?
✓		Duration of impact: How	long-lasting	are	the	effects	of	the	difference	or	similarity?
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Micro- or utility-scale solar generation: which is best for Alberta?Briefing sheet A

In most of the world, the majority of consumer goods and services are provided by large 
organizations and companies. While large or utility-scale systems can provide goods and services at 
lower prices, many people are exploring smaller or micro-scale alternatives. 

The following are examples of micro-scale projects that offer alternatives to the consumer goods and 
services provided by utility-scale systems.

Small-scale medical care
A clinical microsystem is a small, interdependent group of people who work together to provide 
care for specific groups of patients. This small group is often found in a larger organization, such as a 
hospital or community. These groups might focus on a common purpose or need, such as a neonatal 
intensive care unit or a spinal-injury centre. A general clinical microsystem includes doctors and 
nurses, other health care providers, administrative support, and a small number of patients.

Small-scale agriculture
Small-scale agriculture is the production of crops and livestock on a small piece of land without the 
use of advanced and expensive technologies. Though the size of these farms may vary, farming on 
family pieces of land, on traditional lands, and small farms on the edges of urban areas are examples 
of this type of agriculture. Some cities have passed bylaws permitting homeowners to use their 
backyards for small-scale agriculture, including raising chickens, bees, and other small livestock.

micro-finance
Micro-finance is a term used to describe financial services such as loans, savings, or insurance that 
is provided to entrepreneurs, small businesses, and individuals unable to access services from large 
financial institutions. Institutions participating in the area of micro-finance most often provide loans 
as small as $100 to as much as $25,000. In many situations, the goal of micro-finance is to provide 
people with opportunities to become self-sufficient.

One of the best-known examples of modern micro-finance is the Grameen Bank in Bangladesh, 
founded by Dr. Mohammad Yunus. He provided small loans, which he funded himself, to women in 
Bangladesh who were making bamboo furniture. This allowed the women to develop a business and 
support their families.  He discovered these very tiny loans, which traditional banks did not want to 
make due to the perceived risks and costs, made a significant difference. Dr. Mohammad Yunus won 
the Nobel Peace Prize in 2006. 

Small-scale hydroelectric power
Wherever flowing water is readily available, small-scale hydro power systems can provide a low cost 
and reliable source of “green” electricity. All that is required for a small-scale hydro power system is a 
stream or a river with enough water to run through a water turbine connected to a generator. Small-
scale hydro can be a stand-alone system or connected to the power grid, or grid-connected with 
battery backup.

Scaling Up and Scaling Down
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Micro- or utility-scale solar generation: which is best for Alberta?Briefing sheet B

Micro-solar projects include residential and commercial rooftop arrays, small farm arrays, 
and small industrial and agricultural applications. Utility-scale solar arrays are considered 
to be larger than 5 MW (5,000 kW). Utility-scale solar arrays are often referred to as solar 
farms.

micro-scale solar electricity generation

•	 Residential solar arrays can be used by homeowners wanting to reduce home 
energy costs and their environmental footprint. Using micro-scale systems can 
reduce greenhouse gas emissions.

•	 The average home in Alberta can offset its electric energy consumption with a 6 kW 
solar array. 

•	 In addition to the home energy use, residential solar arrays can be sized to offset 
the energy required to charge an electric car.

•	 Owning a micro-scale solar system can help people become more self reliant.

•	 Micro-scale solar systems create energy where it is consumed, which reduces the 
need for expensive transmission infrastructure.

•	 Micro-scale solar systems may have battery backup which can provide electricity 
even during a blackout.

•	 Micro-scale solar systems can be completely off-grid and battery-based, providing 
an alternative to diesel generators for remote buildings like cabins, research 
stations, and some rural homes.

•	 The smaller the system is, the more it will cost per watt installed. In 2018, it would 
cost $18,000 to install a 6 kW solar array (an array of this size could produce the 
electricity required by an average home).

•	 Currently in Alberta, residential electricity bills have both fixed and variable rates. 
Fixed rates still must be paid even if a home does not use electricity from the power 
grid.  

•	 Not all sites are suitable for micro-scale solar. Many sloped rooftops are not the 
optimal angle or orientation. Urban areas with many tall buildings, trees, or other 
obstructions may not be suited for a micro-scale solar systems.

Micro- and Utility-Scale Solar Generation
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Micro- or utility-scale solar generation: which is best for Alberta?Briefing sheet B (Cont’d)

Micro-scale solar electricity generation (Cont’d)

•	 Micro-scale solar system sizes may be limited by roof space, or available land space.

•	 Currently in Alberta, it is not possible for homeowners to use solar arrays to 
generate income from home solar PV systems. Although on any given day 
homeowners can sell unneeded electricity, they are not allowed to install a system 
that produces more energy than they consume in a year.

utility-scale solar electricity generation

•	 Typically, the larger the array of PV cells, the lower the cost per kW of installation.

•	 Utility-scale solar farms can reduce greenhouse gas emissions. 

•	 Utility-scale solar projects can be built on degraded sites such as landfills, mine 
sites, contaminated lands, or otherwise unusable land:

 » British Columbia’s largest solar project was built on a reclaimed mine site 
near Kimberly. It provides 1 MW of peak production, which is enough to power 
approximately 250 homes.

 » A 1.05 MW project near Kimberly, BC, covers land that had been used for mining. 
Providing electricity for more than 200 homes, the Sun Mine project is one of the 
largest in Canada. 

•	 The construction of utility-scale solar project can have negative environmental 
impacts, such as increased erosion of land and sediment runoff.

•	 Utility-scale solar arrays can take up enormous amounts of land. Negative impacts 
of this land use include:

 » fragmentation and loss of wildlife habitat 
 » disturbing native vegetation 
 » reducing agricultural land and food production

•	 Although the economies of scale reduce the cost per kW for utility-scale solar 
systems, the actual cost of such systems can often be enormous. This can make 
financing and paying for a large utility-scale project too expensive for many towns 
and cities.
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Micro- or utility-scale solar generation: which is best for Alberta?

Success criteria How am i doing? 

I	can	describe	the	similarities	and	differences	between	
micro-	and	utility-scale	solar	electricity	generation.
Examples:	

Next	steps	(e.g.,	use	more	specific	details,	ask	for	
help):

I	can	use	criteria	to	identify	the	significant	
similarities	and	differences	between	micro-	and	
utility-scale	solar	electricity	generation.	
Examples:	

Next	steps	(e.g.,	use	criteria,	ask	for	help):	

I	can	use	details	and	examples	to	support	my	
decision	about	which	form	of	electricity	generation	
would	be	best	for	Alberta.
Examples:

Next	steps	(e.g.,	use	criteria,	use	examples	and	
evidence,	ask	for	help):

Explaining Similarities and Differences

Assessment materials A

Name:

1.	Provide	examples	that	show	how	you	have	met	the	success	criteria.	
2.	Use	the	rating	scale	to	indicate	how	well	you	have	met	the	success	criteria.	
3.	Describe	the	next	steps	in	your	learning.


