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ABSTRACT 

Solar energy is being heralded as a renewable, abundant and increasingly cost-

effective source of energy. The Ministry of Energy has made great strides promoting 

renewable energies such as solar power through the introduction of the Green Energy Act. 

The ‘elephant in the room' that remains to be addressed is the role of land use planning 

in enabling solar energy generation in urban Ontario. In light of provincial plan updates, the 

Province has a unique window to think about solar energy in urban planning and to help 

its municipalities become ‘solar ready’.  The purpose of this paper is to identify transferable 

lessons from international best practices in order to derive key recommendations for the 

province. With provincial support, municipalities can develop plans and regulations that 

will maximize solar energy potential and ensure its long-term viability in their communities.  
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1 Introduction 

Weaning off of non-renewable energy is key to reducing greenhouse gas emissions, 

pollution and providing reliable long-term energy sources. Despite efforts to reduce emissions 

through climate change mitigation policies, global carbon dioxide emissions still increased by 1 

gigatonne between 2000 and 2010 and are expected to continue growing (Intergovernmental 

Panel on Climate Change [IPCC], 2014), thereby contributing significantly to global surface 

temperature increases (IPCC, 2014, p. 8). In an attempt to address Canada’s carbon footprint, 

the federal government committed to reducing its greenhouse gas emissions by 17% (based on 

2005 levels) by the year 2020 with the signing of the Copenhagen Accord (Environment 

Canada, 2013). These commitments funnel down to the provincial and local governments, 

compelling public bodies to determine effective and proactive programs to promote energy 

conservation and efficiency in order to curb carbon emission production.  

The Ministry of Energy of Ontario expects to reduce its greenhouse gas emissions by 

15% below 1990s levels by 2020 (Ontario Ministry of Environment [OMOE], 2007). This 

decrease in greenhouse gas emission is expected to be achieved in part by provincial efforts “to 

offset almost all of the growth in electricity demand by 2032 using programs and improved 

codes and standards” that will reduce pressures to provide new energy supply (Ontario Ministry 
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of Energy, 2013, p.4). These changes are to occur as the provincial population grows to 17.4 

million in the same time span (Ontario Ministry of Finance [MOF], 2013).  

One of the sources of energy that is gaining popularity is solar energy. It is a renewable 

and abundant energy source that can be captured through a wide range of technologies. Within 

the last few years alone, the prices of these technologies have dropped by 75% since 2009 

rates internationally (International Renewable Energy Agency [IRENA], 2014). In light of 

provincial programs such as the Feed- in-Tariff, as well as the versatility of grid incorporation, 

solar panel use on school rooftops and by private property owners, for example, has markedly 

increased. 

The surrounding environment can greatly impact an individual building’s ability to 

conserve energy through passive design principles or to generate electricity from solar energy. 

Solar energy, more than any other renewable energy source, requires careful planning of 

infrastructure at a neighbourhood scale, as its potential relies heavily on the orientation and 

form of the built environment (American Planning Association [APA], 2014; Hachem, Athienitis & 

Fazio, 2011; Identification and mobilization of Solar Potential via Local Strategies, 2012 

[POLIS]; Kanters & Horvat, 2012; Vandevyvere & Stremke, 2012; Van Esch, Looman, & de 

Bruin-Hordijk, 2012). This land use and energy planning link has to be strengthened, given that 
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solar power demand will continue to grow and is expected to become the most significant 

contributing source to electricity production by 2050 in the world (International Energy Agency 

[IEA], 2014).  This would require the careful and detailed design of the neighbourhood scale to 

maximize the potential to generate and conserve energy using the sun. This paradigm shift in 

site planning is what Vandevyvere and Stremke (2012) discuss as “energy conscious spatial 

planning” (p. 1324). Intentional energy considerations in land use planning can lead to robust 

policies that enable energy conservation and solar energy generation.  

Presently, the literature reveals that land use planning and policies have been lacking in 

the solar energy promotion dialogue. International reviews of solar energy policies have mainly 

focused on financing; grid capacity and technological advances (Solangi et al., 2011; Desmuhk 

et al., 2011; Timilsina et al., 2012), albeit recognizing the need for more policies that encourage 

solar energy in the built environment (Solangi et al., 2011, p. 2156).  

The U.S. Department of Energy’s SunShot Initiative Partnership, which includes multiple 

organizations such as the American Planning Association, has made great strides in carving out 

a space for solar energy in the land use-planning sector. It remains that the Canadian 

counterpart has yet to become actively involved in promoting solar energy in urban planning.  

Generally speaking, although guidelines are being published with an emphasis on ‘solar ready’ 
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design at the residential scale (e.g. Natural Resource Canada Solar Ready Guidelines, 2013); 

they remain voluntary and are typically applied in an ad hoc fashion (Droege, 2006).  

Building on Ontario’s reputation as a leader in the solar energy industry from the 

introduction of the Green Energy and Green Economy Act (also known as Green Energy Act or 

GEA) and successful Feed-in-Tariff (FIT) program, this paper seeks to define how land use 

regulatory tools and policies can further bolster the solar energy movement and ensure its long-

term viability. This paper is presented at an opportune time, in the wake of restoring aging 

infrastructure and during a period of accelerated advances in solar technology and energy 

storage. Furthermore, the Growth Plan for the Greater Golden Horseshoe (GPGGH), the 

Greenbelt Plan and Ontario’s Adaptation Strategy and Action Plan, are being reviewed, 

providing a unique policy window to review and provide recommendations as to how solar 

energy can be further promoted.  The purpose of this paper is to define the role of land use 

planning with regard to solar energy integration in the urban environment, specifically within the 

Greater Golden Horseshoe, and to ensure its viability and efficiency in the future by reviewing 

international best practices.  
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Further, this paper will seek to refine the role of the municipal planner’s toolkit to ensure that 

future development recognizes the benefits and strong role solar energy plays in meeting our 

greenhouse gas reduction targets, by answering the following questions:   

1. What are the benefits to planning for solar energy?   

2. How can solar energy play a stronger role in climate change adaptation and resiliency?  

3. How can solar energy be better accommodated through provincial and municipal policies 

in the Greater Golden Horseshoe?  

4. What are transferable lessons from international best practices of solar-friendly initiatives 

that could improve solar energy uptake in Ontario’s planning process in the short, 

medium and long-term?  
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2 Research Background 

2.1 What is Solar Energy? 

2.1.1 Role of Solar Energy 

Solar energy is the most abundant and renewable source of energy on Earth. The 

quantity of solar energy that reaches the earth in just 1 hour is enough to power the entire world 

for a year (IPCC, 2011).  With advancements in technology, solar power has the potential to 

contribute up to 16% of the global electricity mix in 2050, making it the largest proportion of 

electricity being produced (IPCC, 2011; IEA, 2014). In Canada, the Canadian Solar Industries 

Association (CanSIA) projects that by 2020 solar sources could contribute 1% of Canada’s 

electricity generation (CanSIA, 2014), with a significant portion being generated in Ontario. 

Solar power is recognized as one of the solutions for achieving the “single largest climate 

change initiative in North America, reducing greenhouse gas emissions and air pollution” by 

phasing out coal-powered energy (Ontario Ministry of Energy, 2013). Over the last couple of 

years, solar energy has emerged in the climate change dialogue as a viable solution to curbing 

greenhouse gases and mitigating disasters (American Planning Association, 2015; Solangi et 

al., 2012; IEA, 2014). Further, the solar industry has the potential to provide 65,000 green-collar 

jobs (CanSIA, 2014).  
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2.1.2 How Does Solar Energy Work?  

Solar energy can either be harnessed actively through devices or be derived passively 

from design that facilitates energy efficiency and solar maximization. Typically, active solar 

energy technologies in an urban context involve mounting solar photovoltaic cells on the 

ground, on rooftops or onto buildings. Building materials can also have photovoltaic properties, 

these are known as building-integrated-photovoltaics (BIPV). Similarly, solar thermal energy 

technologies such as solar water heating collectors can also be integrated into the building 

materials and are known as building-integrated solar thermal (BIST). Photovoltaic panels 

harness electricity and either power the building or feed it into the grid network. Alternatively, 

solar thermal technologies use the captured heat for ventilation, domestic hot water and other 

heating purposes. Contrastingly, passive energy is a proactive approach to energy reduction, 

whereby the building is designed in such a way as to maximize solar heat and light gains. In 

either case, the quantity of solar potential of an area, otherwise known as insolation, dictates the 

viability of using solar energy in that area. Generally insolation depends on the time of day and 

season, atmospheric conditions, latitude and topography of an area (APA, 2014). On the site 

scale, several factors such as orientation, glazing ratios, building envelope characteristics, 

material selection, ventilation and roof pitch affect solar potential (APA, 2014; DeKay, 2012; 

IPCC, 2011; Vandevyvere &Stremke, 2012; Van Esch, Looman & Bruin-Hordijk, 2012).  
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The combination of passive solar design principles and active solar energy are main 

strategies for achieving a zero net energy consumption building, also known as net-zero 

building or a nearly net-zero building in some cases. In both passive and active solar energy 

cases, the built form, streetscape and vegetation influence the quantity and quality of energy 

gains from solar exposure (Hachem, Athienitis & Fazio, 2010). Building orientation alone, for 

example, can improve electricity generation by as much as 50% depending on the configuration 

of the buildings compared to traditional built form (Hachem, Athienitis & Fazio, 2010).   

 

2.2 Benefits of Solar Energy 

2.2.1 Environmental Impact  

First and foremost, solar energy is renewable and abundant. There are fewer negative 

environmental impacts from solar energy than from traditional energy sources, including lower 

requirements for water (Environment Canada, 2012; IPCC, 2011). The disposal process of solar 

energy technologies is underway, whereby recycling facilities are being developed to properly 

dispose of solar panels and recycle heavy metals such as cadmium (Environment Canada 

2012).  
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2.2.2 Economics  

The price of solar energy technologies has dropped significantly since 2010. At the same 

time lithium-ion batteries are becoming more affordable, meaning that on-site storage systems 

that are disconnected from the grid could be possible (IRENA, 2014). From 2010- 2014, the 

“levelized cost of electricity for solar PV has decreased by half” internationally (IRENA, 2014). 

Furthermore, the cost does not reflect the indirect benefits that solar energy provides such as 

peak shaving and reduced greenhouse gas production (Timilsina, et al., 2012; CanSIA, 2014).  

Several subsidies, as outlined in Section 2.3.3, alleviate the additional cost burdens of solar 

energy in Canada.  

Passive energy design can improve the comfort level of the building and can save 

energy up to 15-40%, depending on the age of the building (IPCC, 2011). BIPV and BIST can 

also allow for significant cost reductions if they are used in lieu of other materials (e.g. shingles, 

windows, exterior cladding) (Temby et al., 2014).  

Decentralized energy production is also transforming the utility and consumers’ 

relationship into a “democratic” relationship (IRENA, 2014) whereby anyone with access to a 

suitable property can generate their own electricity; making them a ‘prosumer’. This ‘distributed 

energy’ is redefining the role of utilities and the need for transmission lines (Solangi et al., 
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2012). Some prosumers may have the option of producing enough energy to disconnect entirely 

from the grid or feed any surplus back into the system. 

 

2.2.3 Local Autonomy 

Solar energy production may help alleviate our demand on centralized energy systems 

due to its proximity to the consumption source and the short installation time (IPCC, 2011). This 

is especially important in light of increasing infrastructural needs and in times when the grid is 

disabled.  Another benefit of solar energy in the Ontario context is that its peak energy 

production coincides with the time the province’s grid is in highest demand and therefore most 

vulnerable to power outages during the summer (e.g. mostly due to air conditioner use) (IPCC, 

2011; Ontario Ministry of Energy, 2014).   

 

2.2.4 Versatility  

In general, the exact suite of solar technologies that are viable in an area depends on 

the maturity of the technology, its applicability to the local conditions and government policies 

(IPCC, 2011).  Solar power is versatile both in terms of suitable land uses and scale. 
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2.2.4.1 Different Scales  

Solar energy can also be integrated into design at various scales. Vandevyvere and 

Stremke (2012) describe three major scales for energy generation as: macro, meso and micro 

scale. At the macro scale, energy is produced in order to significantly contribute to the regional 

energy mix through large-scale concentrated solar power plants and solar parks. The meso-

scale reflects district/neighbourhood applications, where clusters of buildings receive their 

energy through small to medium sized solar fields or mid-scale solar applications, including 

asphalt collectors (Vandyvere & Stremke, 2012). The micro-scale is focused on an individual 

building scale that incorporates passive and active solar design features to reduce energy 

demands.  

From a land use planning perspective, planners plays an integral role at the meso and 

micro scales, as the feasibility and efficiency of solar energy relies heavily on the relationship to 

its surroundings through orientation and form of the built environment (APA, 2014; Hachem, 

Athienitis & Fazio, 2010; Kanters & Horvat, 2012; POLIS, 2012; Vandevyvere & Stremke 2012; 

Van Esch, Looman, & de Bruin-Hordijk 2012).  
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2.2.4.2 Suitable Land Uses  

Solar energy can be integrated into most land uses due to its size and versatility. 

Various types of infrastructure can integrate passive solar energy principles and/or active solar 

energy technology to minimize energy requirements. Active solar energy can be incorporated 

through rooftop, building integrated or ground-mounted installations. Another benefit of active 

solar installations is that they can be used in conjunction with other land uses (APA, 2014; 

Environment Canada, 2012) such as agriculture, positioned above parking lots to charge 

electric vehicles, or as an interim use on former industrial sites known as brownfields (APA, 

2013; APA, 2014). Solar power can be a viable source of revenue generation as an interim use 

to address large lot vacancies such as industrial sites or strip malls given the photovoltaic 

panels’ expected functional life of 25 years (APA, 2013). In other words, solar energy can be an 

ancillary use to a wide range of project development. 

 

2.3 How Does Planning for Solar Energy Work in Ontario?  

2.3.1 Stakeholders Involved 

For solar energy projects at the meso and micro scale to be successful, many 

stakeholders, ranging from industry to academics and non-governmental organizations, have to 

be engaged. Beyond providing financial support, the public sector can play a key role in 
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identifying unintended barriers to solar energy in regulations, addressing liability and acting as 

facilitators for bringing stakeholders together (APA, 2013). The American Planning Association 

recognizes the need for governmental actors that must also ensure that mechanisms are in 

place to account for the whole lifecycle of solar energy, including decommissioning, inspections 

and quality compliance enforcement (APA, 2013). External drivers, such as gaining international 

recognition, can be a motivator to municipalities to achieving sustainability planning (Gore & 

Robinson, 2009). 

 

2.3.1.1 Role of Public Sector Planners 

In Canada, the planner’s role is to assess and balance different priorities through policy 

and land use designation and justifications, while “integrat[ing] the needs of future generations” 

into planning practice (Canadian Institute of Planners, 2014). Godschalk and Anderson state 

that planners are uniquely positioned to engage community members, all the while developing 

and working with a suite of regulatory and policy tools that inform land use decisions (APA, 

2013). Moreover, the planner has several roles with regards to planning for solar energy: 

developing and reviewing policy that considers various priorities on a temporal and spatial 

scale, site planning and community engagement.  As the public liaison, planners can engage 
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stakeholders to consider solar energy in the creation of a unifying plan. A planner can also help 

address community concerns regarding solar energy potential in neighbourhoods as well as 

provide resources to prospective solar energy implementers (APA, 2014).  

 

2.3.2 How is Solar Energy Planned for in Urban Areas? 

2.3.2.1 Policy Drivers for Solar Energy Planning in Ontario 

Ultimately the impetus to plan for solar energy use is driven by the overarching federal 

and provincial goals addressing greenhouse gas reduction and climate change adaptation. Out 

of these goals emerge energy efficiency and renewable energy promotion as viable options for 

reducing emissions and investing in climate change adaptation and mitigation plans in the face 

of unpredictable climatic changes.   

The federal and provincial governments both have strategies in place to cut greenhouse 

gas emissions and to address climate change adaptation. The federal government has 

committed to decreasing its greenhouse gas emissions by 17% by 2020, relative to 2005 levels, 

by supporting and promoting energy efficiency and the expansion of the renewable energy 

sector with the Copenhagen Accord (Environment Canada, 2013). The “Federal Sustainable 

Strategy Development” states that Canada can meet its target by promoting clean technology to 
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the major industrial and transportation sector emitters, can continue to invest in the energy 

efficiency and renewable power programs by providing standard improvement and research 

funding, offer incentives to businesses to use clean energy generation equipment and provide 

support for climate change adaptation work (Environment Canada, 2013).  

Ontario launched the “Ontario Go Green Action Plan on Climate Change” with short-, 

medium- and long-term targets for reducing the Province’s GHG production. In order to reach 

the target of 15% below the 1990 levels before the 2020, Ontario committed to helping 

municipalities reduce their greenhouse gas emissions (OMOE, 2007). The energy sector, both 

in closing down coal plants and working with municipalities to cut their GHGs, would contribute 

a significant reduction toward achieving these targets.  At the time, the government invested 

150 million dollars towards energy-related programs including equipping 100,000 rooftops with 

solar power (OMOE, 2007). In 2011, Ontario launched its first “Climate ready: Ontario’s 

Adaptation Strategy and Action Plan 2011 – 2014” as its action plan for climate change, 

however no energy specific actions were listed in this plan.  
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2.3.2.2 Solar Energy Planning in Ontario – Energy Planning  

Energy supply and demand in Canada is delegated to the provincial level under the 

Constitution Act, 1867. The federal government oversees the inter-provincial and international 

transmission of energy as well as the management of energy resources located on federal 

lands.  

The Ontario Ministry of Energy and its associated public agencies have traditionally 

been the sole overseers of energy planning. In 2009, the Ministry of Energy created the Green 

Economy and Green Energy Act to promote renewable energies and facilitate the creation of 

50,000 green jobs. Currently the Province has published a revised “Long Term Energy Plan” 

that envisions all of Ontario’s electricity needs to be offset through incentive programs and 

building standard improvements, to be met by 2032 (Ontario Ministry of Energy, 2013). Ontario 

seeks to achieve this energy feat in the absence of coal and without the construction of new 

nuclear power plants in the near future. In order to compensate for the decline of these fossil 

fuel-dependent or radioactive sources, renewable energies will be phased-in at a more 

ambitious rate and located closer to their usage destination. This will cut down on transmission 

and distribution energy losses (Ontario Ministry of Energy, 2013). The Ministry of Energy 

intends on achieving these goals by bolstering the Micro Feed-in Tariff program, exploring 
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business opportunities for energy production inside and outside of the province and placing a 

larger emphasis on energy conservation (Ontario Ministry of Energy, 2013).  

The Ministry of Energy encourages municipalities to think about energy issues through 

the creation of energy management plans. In terms of municipal operations, as of July 2014, the 

Ministry requires all public agencies to make five-year conservation demand management plans 

that are publically available and are renewed every five years. Public agencies include 

municipalities, municipal service boards, universities, colleges, school boards and hospitals 

(Ontario Ministry of Energy, 2015).  

The Ministry of Energy encourages municipalities to develop community energy plans 

(CEPs) in order for them to identify their local energy needs, to determine opportunities for 

better energy efficiency (e.g. home energy retrofits), and to outline renewable energy solutions 

that satisfy these demands (Ontario Ministry of Energy, 2014). Currently there is no standard 

approach to creating community energy plans, and the municipality’s ability to carry out the 

implementation of these actions varies significantly (Quality Urban Energy Systems of 

Tomorrow [QUEST], 2015).    

Not all municipalities have community energy plans. Several address energy through 

integrated community sustainability plans (ICSPs). These long-term action plans integrate 
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various environmental, cultural, social and economic targets for the municipality in line with the 

community’s vision.  An incentive for municipalities to develop ICSPs is that they become 

eligible for the Gas Tax Fund. This fund supports municipal infrastructure projects including 

community energy projects. Similar to CEPs, there are no clear guidelines on developing an 

ICSP, leaving municipalities to formulate and tailor their sustainability plan to meet their own 

needs. Some ICSPs include actions for energy. In the same vein as Community Energy Plans, 

Ling, Hanna and Dale (2009) claim that ICSPs can be improved by addressing: the absence of 

a clear framework for integration, inappropriate scale, governance structure not properly suited 

to realizing actions, the absence of an interdisciplinary approach between departments and 

insufficient public participation. Moreover, successful plans typically have institutionalized 

processes that bridge together community, technology and environment through a robust 

governance structures (Burch, 2010; Ling, Hanna & Dale, 2009; Robinson, 2012). Sustainability 

plans have the advantage of approaching municipal priorities holistically and engaging various 

stakeholders.   
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2.3.2.3 Solar Energy Planning in Ontario – Urban Planning  

The dialogue on energy planning between the Ministry of Energy and municipalities is 

growing. Many of land use planning considerations directly impact the energy sector through 

built environment and density. Recognizing this emerging and complex relationship of energy 

planning in the municipal domain, Quality Urban Energy Systems of Tomorrow (QUEST) and 

the Canadian Urban Institute (CUI) developed a report on Integrated Community Energy 

Solutions (ICES) to highlight what regulatory tools municipalities have control over to enable 

renewable energy planning. According to Natural Resource Canada: 

“ICES is an approach that offers holistic solutions for reducing GHG emissions and 

addressing climate change by evaluating how energy is supplied and consumed across 

sectors. ICES capitalizes on cross-cutting opportunities and synergies available at the 

community level by integrating physical components from multiple sectors, including energy 

supply and distribution; transportation; housing and buildings; industry; water, waste 

management and other local community services; and land use and community form.” 

(QUEST &CUI, 2010 p. 7).  

The ICES approach helps orient the planner within the existing land use decision 

framework (Figure 1) to identify what the policy drivers are for achieving ‘sustainable’ compact 

communities that have the potential of being  “energy conscious” (Vandevyvere & Stremke, 

2012). Planning for solar energy in urban areas requires a holistic approach for successful 
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integration, as solar energy feasibility is directly affected by land use patterns. The following 

section expands the ICES municipal tools, as presented in land use planning in Ontario, and 

reviews them through the lens of planning for solar energy. Additional land use regulatory tools 

have been added to the ICES toolkit that have the potential for promoting solar integration in the 

built environment.  

 

 

Figure 1 Land use planning in Ontario 
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2.3.2.3.1 Planning Act & Provincial Policy Statement  

The Ontario Planning Act sets the legislative framework for land use planning, identifies 

matters of provincial interest and requires that all land use decisions be consistent with the 

Provincial Policy Statement. The Provincial Policy Statement (PPS) is the overarching policy 

that drives strategic land use planning and development in the province in order to  “promot[e] 

strong, liveable, healthy and resilient communities, [protect] the environment and public health 

and safety, and facilitating economic growth” (Ontario Ministry of Municipal Affairs and Housing 

[OMMAH], 2014). Planners are mandated by the Provincial Policy Statement to “provide 

opportunities for the development of energy supply … to accommodate current and projected 

needs” including promoting renewable energy systems (OMMAH, 2014, sect.1.6.11) in order to 

ensure long-term economic prosperity (OMMAH, 2014, sect. 1.7.1). Planning can also play a 

significant role in climate change adaptation and greenhouse gas emissions reduction by 

encouraging development patterns that could support both passive and active solar projects 

(OMMAH, 2014, sect. 1.8.1.f). 
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2.3.2.3.2 Regionally Specific Land Use Plans 

Intensification of the built form due to population pressures in designated urban growth 

centres is promoted by the protection of settlement area boundaries in the Greater Golden 

Horseshoe as outlined in the Greenbelt Act, 2005; Places to Grow Act, 2005; and their 

respective plans. These regional plans encourage compact community development in order to 

promote intensification in existing urban areas, brownfield redevelopment and transportation 

networks conducive to active and public transportation, all the while preserving natural and 

agricultural areas. These plans are updated every ten years.  

 

2.3.2.3.3 Municipal Plans & Regulations  

An official plan (OP) is a comprehensive long-range plan that guides land use decisions 

in the municipality that are consistent with the Provincial Policy Statement. A two-tiered system 

or a single tier may govern municipalities. In the case of the two-tiered system, service provision 

is divided between the upper tier, which deals with broad planning issues, and the lower tier, 

whose responsibilities are focused on local issues (OMMAH, 2011). At the district scale, OPs 

may have additional policy specifications imposed in certain areas as identified in secondary 

plans. 
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Official plans may specifically address energy efficiency and renewable energy projects 

(QUEST & CUI, 2010). For example, in the draft official plan for the City of London, Ontario 

includes specific directives that promote passive solar energy and accommodate solar energy in 

neighbourhood designs (City of London Corporation, 2014b) (see Appendix A for City of London 

Corporation examples of solar energy considerations in the official plan draft). The London OP 

is further supported by the Community Energy Action Plan’s local energy principles and 

priorities that promote energy efficiency and renewable energy generation (City of London 

Corporation, 2014a).  This unprecedented approach to integrating solar energy into the Ontario 

official plans sets the stage for solar energy considerations in new developments in Ontario.  

 

Zoning By-Laws 

The zoning by-law (ZBL) is the regulatory tool that municipalities use to legally enforce 

the official plan. It designates the land use, types of building, and their corresponding building 

envelope (i.e. height, setbacks, etc.) for each parcel of land.   
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Plan of Subdivision/Site Control Plans 

At the neighbourhood level, official plans may have additional urban design 

specifications imposed in certain area. These design standards are enforced through site 

control or subdivision plans. For example, the site plan control could require sustainable design 

features-such as solar energy, be integrated into the design before issuing a building permit.  

 

Development Permit System 

Alternatively to the zoning by-law and site plan/ subdivision control, the Planning Act 

also allows municipalities to regulate land use at a neighbourhood scale, through the 

Development Permit System. In this case, the Official Plan must clearly identify the boundaries 

of the regulated area and reflects the goals and objectives of the development permit by-law, 

identify the criteria by which development permit systems will be evaluated, state the design 

conditions that will be imposed and outline the role of the authority in enforcing the DPS 

(OMMAH, 2007). The DPS model bundles together the site plan control or subdivision plans 

with zoning and design guidelines. Solar energy considerations at the neighbourhood scale 

could be incorporated into the development permit during the visioning process that involves 

community members.  However, currently only five municipalities have adopted the DPS as a 
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tool in their municipalities (Lake of Bays, Carleton Place, Gananoque, Brampton and Toronto) 

(City of Toronto, 2015), none of which have added specifications for solar energy.   

 

Height and Density Bonusing  

Under Section 37 of the Planning Act, developers may request a zoning amendment to 

increase the height and density of buildings in exchange for community benefits. Height and 

density bonusing could be an ICES tool by including clear bonusing policies that directs funding 

to specific community benefits, such as mixed-use communities in the OP (QUEST & CUI, 

2010).  

 

2.3.2.3.4 Renewable Energy Approval  

Renewable energy projects, such as ground-mounted solar projects with a capacity 

greater than 10kW may require a renewable energy approval under the Environmental 

Protection Act to determine the impact on natural and cultural heritage (i.e. heritage- designated 

areas and natural areas). The municipality or province may alter or restrict certain types of solar 

integration on designated heritage sites. 
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2.3.2.3.5 Municipal Voluntary Initiatives 

Sun/Shadow Study  

A sun/shadow study is an additional report municipalities may request prior to issuing 

the building permit to determine the shadow impact of the new development on the surrounding 

public realm such as parks and streetscapes. These studies do not consider the impact of the 

shadow on surrounding existing and projected built form. In other words, the sun shadow study 

evaluates the length of time that the public realm is exposed to daylight. It does not factor in 

how future buildings, as per the required zoning or even exempted zoning, would interact with 

one another.  

 

Energy Mapping  

In 2011, a collaborative project was undertaken by the Canadian Urban Institute, Ontario 

Power Authority, CanmetEnergy of Natural Resources Canada, the Ontario Centres of 

Excellence, participating municipalities and local distribution companies to develop the 

integrated energy mapping for Ontario communities (IEMOC) tool (CUI, 2011). The purpose of 

this tool was to visually demonstrate energy demands spatially across the municipality as well 

as factor in future building projections in order to identify strategic opportunities for energy 
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reduction (CUI, 2011). Opportunities for energy reduction included identifying areas of high-

energy demand that can be alternatively powered by renewable energy.  

 

Other Voluntary Initiatives and Targets 

Several additional incentives are promoting solar integration at various scales, one being 

the Leadership in Energy & Environmental Design (LEED) green building certification that 

allows builders to earn points towards the sustainable building designation for renewable energy 

integration into the design. Similarly, the Toronto Green Standards provides an additional 

incentive to developers by waving development charges if they meet the second tier criteria 

which includes the use of “on-site renewable energy technologies to supply at least 5% of the 

building’s total energy use from any one source (e.g. natural gas or electricity)” (City of Toronto, 

2010).   

 

2.3.2.4 Implications of GEA on Planning  

In addition to amending the Building Code to set energy conservation provisions for 

design, the GEA amended the Planning Act whereby neither municipal official plans nor 

municipal zoning by-laws can restrict renewable energy undertakings such as solar energy 
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(Green Energy Act, S.O. 2009, Schedule K). Furthermore, restrictions on appellant powers were 

imposed where only projects that are deemed to cause “serious harm to human health or 

serious and irreversible harm to plant life, animal life or the natural environment” (Environmental 

Protection Act, R.S.O. 1990, note 6, section 18) can be appealed.  

 

Appeal Bodies  

In the event that a party wishes to appeal a municipal decision, plan or policy that is not 

exempt under the GEA, the Planning Act permits parties to present a case to the Ontario 

Municipal Board (OMB). Following a hearing, the OMB makes a decision based on the local 

context and provincial planning goals. The OMB is meant to provide oversight and ensure that 

planning decisions reflect provincial priorities.  

 

2.3.3 Available Funding for Solar Energy Projects 

As part of the federal and provincial mandate to prioritize greenhouse gas reduction, 

energy conservation and climate change and adaption, various funding streams are available. 

Furthermore, in light of the fact that financing is a major barrier to solar energy deployment, all 

tiers of government have addressed this issue by providing various forms of incentives and 
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sustained financing to individuals, businesses and local governments actively implementing 

solar technologies into buildings. Ontario has distinguished itself internationally as a promoter of 

renewable energy through the Feed-In-Tariff program (Solangi, et al., 2011; Desmuhk et al., 

2011). Other financial programs are available from both the public sector as well as private and 

coop sectors as outlined below, such as tax breaks, low interest loans and grants.  

 

2.3.3.1 Federal Funding 

The federal government provides funding for solar energy indirectly through multiple 

streams. The following section will highlight the major financial support programs to the private 

and public sector in solar energy implementation projects.   

 

Accelerated depreciation 

Under the Income Tax Regulations, renewable energy producers, including those 

producing solar energy, are eligible for accelerated capital cost allowance. A percentage of 

eligible equipment can either be written off as long as it has been acquired between 2005 and 
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2020.  The federal government provides the producer with several options for deducting capital 

costs (Natural Resources Canada [NRCan], 2014).  

 

Funding for Municipal Projects  

Municipalities can apply for several federal grant-funding programs. The Green 

Infrastructure Grant is part of “Canada’s Economic Action Plan” (2009-2014) for projects 

targeting greenhouse gas emissions reduction, clean air and clean water (Infrastructure 

Canada, 2014). The funding is provided on a cost-sharing basis either to partnerships or single 

applicants. Only two projects have been funded in the energy sector, neither of which comprised 

solar energy ventures. Another available funding source for energy projects for municipalities is 

the Green Municipal Fund (GMF) managed by the Federation of Canadian Municipalities (FCM). 

In order to be eligible for funding, the municipality must have a Municipal Sustainable 

Community Plan or Strategy (see 2.3.3) already developed. The City of Halifax has successfully 

received a one-time grant to provide the start-up capital for its Solar Hot Water project (FCM, 

2015). 

The federal Gas Tax Fund administered by the Association of Municipalities of Ontario 

and the City of Toronto fund municipal infrastructure projects or sustainability plans. 



31 

 

Municipalities can use these funds for a wide range of projects including CEPs or community 

energy systems. Several communities such as Ajax, Brockville, Ramara and Wawa in Ontario 

received partial funding from the Gas Tax Fund to install solar panels on their municipal 

buildings (Infrastructure Canada, 2012a, 2012b, 2013, 2014). 

2.3.3.2 Provincial Funding 

The GEA introduced several funding programs and launched incentives adding to the 

suite of tools municipalities have to promote solar energy integration. The following section 

outlines funding options available provincially for the neighbourhood and building scale.  

 

Neighbourhood scale   

Local improvement charges 

A local improvement charge (LIC) is a tool municipalities use to finance infrastructural 

projects in a certain area. Residents living within a pre-set vicinity of this infrastructural project 

providing an improvement to the community have a special charge added to their property tax 

bill. In 2012, the Ontario Ministry of Municipal Affairs and Housing allowed the amendment of 

the O.Regs. 586/06 and 596/06 under the Municipal Act, 2001 and the City of Toronto Act, 

2006, respectively, to permit private properties to benefit from Local Improvement Charges 
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(LICs). This means that property owners can pay back a loan to the municipality through this 

added fee on their property tax bill for energy efficiency upgrades and solar panel installations. 

Risk of capital investments losses is lessened as the loan is attached to the property rather than 

the owner (QUEST &CUI, 2010).   

Community improvement plans (CIP) 

Under Section 28 of the Planning Act, municipalities can designate certain areas as 

“community improvement plan project area” in their official plan (OMMAH, 2010). These areas 

typically address maintenance and redevelopment and can include design guidelines such as 

solar energy. Municipalities support these projects with earmarked funds. 

 

Building scale 

Feed-in-tariff & MicroFit 

Amendments to the Green Energy and Green Economy Act, 2009, allow for Ontario 

renewable energy producers to enter into a contract with the Independent Electricity System 

Operator (IESO) for up to 20 years. The Feed-in-tariff (FIT) program is geared towards 

electricity producers that are between 10-500 kW whereas the microFIT program primarily 

targets households capable of generating a surplus of 10 kilowatts or less of energy on their 
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property to be fed into the grid network. The property owner enters into a 20-year contract, 

depending on the energy source, for all the electricity produced (IESO, 2015).  Rooftop microFit 

installations do not affect the property assessment value (OMOE, 2012). Solar thermal projects 

are not currently eligible in the Micro-FIT program.   

Provincial green bonds 

Launched in October 2014, the Ontario government now offers bonds specific to funding 

sustainability projects to municipalities. These green bonds can be used toward energy 

efficiency and conservation projects; clean energy and technology projects, and climate 

adaptation and resilience projects among other categories (Ontario Financing Authority, 2014). 

The Financing Authority staff in consultation with the Province’s Green Bond Advisory Panel 

decides which projects receive this bond option. Both private and public sector investors are 

eligible for these bonds. Benefits of the Green Bonds include: providing funding specifically to 

projects that will reduce greenhouse gas emissions, providing funding for long-term projects that 

are not vulnerable to political short term agendas, contributing to the green job economy by 

bolstering their financing, funding needed infrastructure upgrades and fulfilling the growing 

desire of citizens of wanting to invest in ethical and environmentally-focused projects (Lanz, 

2014).   
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Net-metering 

Net-metering is a separate program from the microFIT and FIT program where the 

distribution system credits renewable energy producers for feeding the grid electricity. The 

amount of surplus energy generated to the grid is deducted from the producer’s electricity bill 

and cannot exceed 500 kilowatts (Ontario Energy Board, 2014).   

 

2.3.3.3 Alternative funding models 

Third party ownership, such as through co-ops, are becoming popular means for funding solar 

energy projects. SolarShare, for example, is a cooperative that invests in solar energy across 

Ontario. SolarShare is part of the TREC Toronto Renewable Energy Co-op that gains its profits 

through the FIT program. Investors seeking “green” projects have been attracted to this model 

(SolarShare, n.d.).  
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2.4 Why Study Solar Energy in Urban Planning?  

2.4.1 Hot Topic 

The solar energy agenda is growing as it gains more recognition as a key part of 

reducing greenhouse gas emissions in the building sector and in contributing to energy security 

during disaster periods due to its distributive properties (Newton and Newman, 2013). Solar 

energy has only recently gained a lot of public interest. This is because, since 2010, solar PV 

uptake increased by 360% from 39GW to more than 179GW as prices dropped by 75% of 2009 

rates (IRENA, 2014). Several American states have reached or are approaching grid parity for 

solar energy, where the cost of on-site generation is equivalent in cost to buying it from the 

distributor (Rocky Mountain Institute [RMI], Homer Energy & Cohnreznick Think Energy, 2015). 

The energy sector will have to address the disruptive effects of solar power on the utility 

companies’ revenue stream as it will fundamentally affect their revenue stream (RMI, Homer 

Energy & Cohnreznick Think Energy, 2015). The impacts of decentralized energy production 

and the increasing off-grid capabilities of buildings through storage will reduce the need for 

energy supplied from centralized stations. Solar energy potential is set to continue capturing 

mainstream attention as advancements in technology, efficiency, storage and versatility in 

integration further improve. 
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Taken in an Ontario context, the province anticipates generating 2% of its energy from 

active solar energy by 2032 (Ontario Ministry of Energy, 2013). Passive solar energy will also 

contribute to reducing energy requirements.  

 

2.4.2 Lots of Interest  

Arguably, much attention has already focused on designing the current and future 

building stock more energy-efficiently on the individual building scale (IPCC, 2011). Academics 

have also conducted jurisdictional scans of best policy practice for solar energy integration. 

However, the academic focus has primarily been on economic drivers. In Desmukh et al.’s 

international economics scan, he separates necessary financing policies for solar promotion into 

two overarching groups: “push” and “pull” policies. “Push” policies are directed at improving the 

technology to make it viable in the market, by investing in research, development & 

demonstration (RD &D) through grants and supporting the manufacturing industry through 

training programs, subsidies and tax concessions, (Desmukh et al., 2011). “Pull” policies focus 

increasing the demand for solar energy through increasing generation capacity. Both the 

Renewable Portfolio Standards and the Feed-in-tariff are examples of pull policies (Deshmukh 

et al., 2011). Solangi et al. conclude that pull policies such as the Feed-in-tariff are the best 
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drivers of solar energy implementation (2011). Timilisina et al. provides a broader study lens by 

analyzing solar market trends in relation to economical, technological and institutional barriers. 

Researchers conclude that a tailored combination of push and pull strategies are needed for 

successful deployment.  

More research is needed to address: reliability of intermittent energy sources such as 

through storage and improving conversion efficiencies of PV modules (Timilsina, et al., 2012), 

sufficient supply of raw materials for PV production (Timilsina, et al., 2012), reduction of air 

pollutants produced during manufacturing (Environment Canada, 2012) and safe disposal of 

batteries (Timilsina, et al., 2012). Furthermore, specific standards are needed to ensure the 

building code is compatible with upcoming solar energy technologies (Timilsina et al., 2012) and 

for performance and monitoring such as for BIPV (Temby et al., 2014; Environment Canada, 

2012). Successful international solar deployment strategies have benefitted from national and 

international networks that allows experts to share ideas and ‘cross-pollinate,’ resulting in 

capacity building and the advancement of the industry (Deshmuhk et al., 2011; Timilisina et al., 

2012).   

Legal channels have also been explored for promoting and protecting the solar energy 

resource, in other words, legal right for access to insolation. In Gibson’s Solar Access Report to 
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the city of Toronto he uses Kruhlak’s legal definition of ‘right to light’ to mean: “a legally 

enforceable right to a reasonable proportion of the natural unobstructed flow of direct solar 

radiation” (Gibson, 2014). The notion of ‘right to light’ dates back to England in the 1600s and 

was incorporated into common law in Canada in the 1800s. In an attempt to reduce barriers to 

construction, the law was eventually overturned in all provinces. However a resurging interest in 

this law has occurred in the last ten years. In 1978, California set the stage for solar rights by 

enacting the Solar Rights Act and Solar Shade Control Act, requiring property owners to enter 

into an agreement to prevent obstructions to solar access as per the California Civil Code (Law 

Reform Commission of Saskatchewan, 2007). In 2007 the Saskatchewan environment minister 

commissioned a review of the right to light recognizing the growing integration of solar energy 

technology on new buildings and exploring appropriate laws for solar protection (Law Reform 

Commission of Saskatchewan, 2007).   

Legal issues surrounding solar access have been an issue in Ontario. Gibson found two 

Ontario Municipal Board cases in Toronto.  The first was an appeal to the Minto development at 

Yonge and Eglinton in 2002 by surrounding residents claiming that the high rise would increase 

shading on their property. Gibson’s research revealed that the City Planning Staff report 

required a reduction in the height the Yonge- Eglinton Minto buildings due to shadow impact on 
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the surrounding low-density area (2014). Although the appellants were unsuccessful in 

preventing the construction, Gibson notes that the City was able to enforce a height reduction. 

Another Toronto case regarding the construction of the Art Gallery of Ontario construction was 

appealed due to concerns with reduced solar access to a homeowner’s solar panels. Little 

information is available as the case was settled before the hearing (Gibson, 2014).  

 

2.4.3 The Early Days for Solar Energy in Urban Planning  

Planners are tasked with developing policies that integrate and reflect the values and 

resource potential of our social, economic and environmental capital. The question becomes 

how to facilitate a community of these buildings that synergistically fulfill their buildings’ function 

and meet the needs of the users without obstructing each other. Planners play a key role in 

addressing this issue, as spatial planning greatly influences building performance (Vandevyvere 

& Stremke, 2012), thereby compelling planners to think of the energy beyond the building 

footprint (Vandevyvere & Stremke, 2012). Without clear action plans for solar deployment, 

future development projects can jeopardize access to light of buildings utilizing solar energy. Yet 

little academic research discusses the conflict between these sustainability goals such as 

compact communities and solar energy production (Hamin & Gurran, 2009). Recognizing the 
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integral role that the surrounding built form plays on ensuring the efficiency and viability of solar 

energy, the International Energy Agency formed the Task 51: Solar Energy in Urban Planning in 

2013 to identify barriers in the planning process and develop tools and policy recommendations 

to address these issues. Preliminary research conducted by a Canadian Task 51 member 

Haines in 2014 involved interviewing experts in the solar field. A major barrier highlighted by the 

expert interviews in the Greater Toronto Area was that planners and developers lack the skills 

and awareness to plan for energy (Haines, 2014). The International City/County Management 

Association (ICMA) also observed the planner of solar energy literacy in 2011 when they 

conducted a study to understand why solar energy is not more prevalent in planning in the 

United States (APA, 2013).   

 

2.4.4 Identifying a Need to Study Solar Energy in Urban Planning 

Traditionally, energy planning has been relegated to engineers and sciences within the 

Ministry of Energy, under the guise of it being a technical issue whereas land use planning 

occurs at the municipal level by planners, policy makers and politicians. Given the impact land 

use planning decisions on solar energy; however, it is evident that a stronger dialogue between 

land use and energy planning is required especially in light of urbanization trends.  
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Currently, planning operations are not required to consider solar potential, making 

planning in essence ‘solar agnostic.’ As a result, urban planners develop policies and design 

communities without fully considering the impacted potential of each building to capture solar 

energy. A possible reason why land use planning has lagged in relation to other sectors (e.g. 

financing and research and development) may be due in part to the GEA amendments. Several 

people in the municipal planning realm deduce that the exemptions from municipal regulations 

for renewable energy projects removes the municipality’s ability to wave regulations in order to 

incentivize RE projects (Manning & Vince, 2010; QUEST & CUI, 2010).  

The consequences of this ‘solar agnostic’ phenomenon is only starting to be evidenced 

in literature. The American Planning Association predicts “as solar development becomes more 

commonplace, conflicts and concerns about how and where development occurs are likely to 

become more prevalent” (APA, 2014, p. 28). The international community is starting to 

experience this phenomenon. Australia, for example, is experiencing an increased level of 

appeals regarding building permits that are obstructing their solar access (Newman & Newton, 

2013). Good, Lobaccaro and Harklau (2014) found that the irradiation of building in Trondheim 

Norway with BIPV was reduced by 28% when the adjacent parcel was built on. Lobaccaro and 

Frontini (2014) build on this conversation by questioning the abundance of solar energy if the 
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built form is not designed with to accommodate solar potential considerations. Gibson (2014) 

adds to this dialogue within a Toronto context by noting that the City is the leader in tall building 

construction in North and without solar considerations, the projected 80-storey Gehry buildings 

will likely impact the irradiation potential of the surrounding midrise development (Gibson, 2014). 

In addition to the surround built form, municipal policies can also conflict with solar energy 

applications, such as the promotion of green rooftops that takes away from prime solar real 

estate (Kanter & Horvat, 2012). This last point is especially important in the City of Toronto 

where a green-roof by-law requires all new buildings be constructed with the green-roof feature.  

The American Planning Association (2014) identifies the following municipal priorities as 

potential for conflicts with solar energy potential: 

 Tree protection and urban forestry goals 

 Historic and heritage preservation goals 

 Urban redevelopment – intensification 

In Ontario, these priorities are defined in the Provincial Policy Statement (OMMAH, 2014).  

Green infrastructure: means natural and human- made elements that provide ecological and 

hydrological functions and processes. Green infrastructure can include components such as 

natural heritage features and systems, …, street trees, urban forests, …, permeable surfaces, 

and green roofs.  
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Heritage attributes: means the principal features or elements that contribute to a protected 

heritage property’s cultural heritage value or interest, and may include the property’s built or 

manufactured elements, as well as natural landforms, vegetation, water features, and its visual 

setting (including significant views or vistas to or from a protected heritage property).  

Intensification: means the development of a property, site or area at a higher density than 

currently exists through: 

a) redevelopment, including the reuse of brownfield sites; 

b) the development of vacant and/or underutilized lots within previously developed areas; 

c) infill development; and 

d)  the expansion or conversion of existing buildings.  

Identifying conflicting priorities prior to the plan development can help ensure the success 

of solar energy integration in the long run (APA, 2013). A proactive approach to planning for 

solar energy can also avoid conflicts in the long-term. The American Planning Association 

provides municipalities with several opportunities for ‘solar’ intervention in policy planning. Given 

that municipalities in Canada are ‘creatures of the province’ and that all official plans must 

comply with the Provincial Policy Statement, these interventions can also be considered for the 

provincial policies and regulations.  The five strategic interventions are summarized below:  

Visioning and Goal Setting: This is the first opportunity to engage the community in the 

making of plans in order to develop a vision for the community. The planner facilitates this 
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public engagement by helping to identify key values and goals for the community. The 

APA identifies this as the first strategic point of intervention for promoting solar energy. 

Having solar energy integrated into the vision of the community will guide all future 

municipal land use decisions (APA, 2014).  

Plan Making: This second intervention speaks to integrating solar energy into local plans, 

as these are the ‘road maps’ that dictate decision making, regulations and programs. 

Plans can lay out how municipalities will address safety and liability concerns for the 

maintenance enforcement and proper decommissioning of these technologies (APA, 

2014).  

Regulations and Incentives: The third intervention requires planners to review municipal 

planning tools such as zoning, site plan controls and the development permit system (in 

the Ontario context) to identify and reassess any intentional or unintentional barriers to 

solar energy.   

Development Work: The fourth intervention refers to the role of private partners in 

engaging in solar energy deployment. This means considering the importance of public-

private partnerships in solar deployment. A clear understanding of the role of private 
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partners can help municipalities tailor their review process and incentive programs to 

promote solar integration.  

Public Investment: The fifth intervention refers to public investment to promote solar 

energy. Public investment refers to municipalities’ deployment of solar technology on their 

infrastructure. This allows municipalities to lead by example. 
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3 Methodology 

3.1 Problem Setting  

This exploratory major research paper will provide recommendations for promoting and 

supporting solar energy in Ontario’s planning process in light of the unique policy review window 

of the Greenbelt Plan and the Greater Golden Horseshoe Plan. Using an integrative review 

(Newman, 2011) approach, this paper will highlight the current state of solar energy as 

portrayed in the available peer-reviewed literature, identify research gaps and demonstrate how 

it relates to land use planning.  

The purpose of this paper is to contribute to the solar energy dialogue in relation to 

planning in Ontario, by making a case for why planners must be involved in solar energy 

integration. This research is the result of a multi-method process by building on the qualitative 

interviews conducted by Haines in 2013-2014 for the Task 51. These interviews provided expert 

perceptions of the opportunities and challenges of solar energy uptake in the City of Toronto.  

In light of Haines’ work, the first stage of this research involves a thorough familiarization 

of the current provincial land use and energy planning practices to understand how these 

processes interact and identify the synergies and deficits. Based on the literature, the following 

questions emerged:  
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1. What are the benefits to planning with solar energy?   

2. How can solar energy play a stronger role in climate change adaptation and 

resiliency?  

3. How can solar energy be better accommodated through provincial and municipal 

policies in the Greater Golden Horseshoe?  

4. What are transferable lessons from international best practices of solar-friendly 

initiatives that could improve solar energy uptake in Ontario’s planning process in the 

short, medium and long-term?  

 

3.2 Methods 

3.2.1 Current Status of Planning for Solar Energy in Ontario 

The first part of this major research involved understanding what solar energy is, its 

benefits and challenges, the incentives available and how the current planning process in 

Ontario enables its integration into society/municipalities. In order to identify opportunities for 

promoting solar energy in Ontario’s Greater Golden Horseshoe through land use planning, an 

analysis of the provincial plans was conducted to identify priorities that may conflict with solar 

energy integration. Special attention was given to green infrastructure, heritage attributes and 
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intensification as identified as potential conflicting priorities by the American Planning 

Association. 

 

3.2.2 Current International Best Practice Review  

To develop a sound understanding of how Ontario’s solar energy planning compares to 

other systems abroad and to deepen an understanding of progressive and effective initiatives 

elsewhere, an academic and grey literature review was conducted. Secondary sources 

including non-governmental organizations, government and industry papers were consulted. 

This background research helped identify best practices and leaders in solar energy 

implementation. The purpose of reviewing these international cases was to extrapolate general 

themes representing the drivers of solar energy integration. These themes were: addressing 

intensification pressures by using marginal lands from (1) transportation infrastructure and (2) 

brownfields, (3) solar energy as a contributing factor to establishing international reputations as 

solar cities, (4) integrating solar energy mapping into resilience planning and (5) incorporating 

solar energy into climate change mitigation plans. This analysis involved examining a range of 

different land use projects (i.e. site specific, greenfield, infill brownfield, adaptive reuse, 

neighbourhood, precinct, rural, transportation corridors). The case studies were selected based 
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on the convenient sampling method (Newman, 2011), using projects that have recently gained 

media attention, that are award-winning sustainable communities and that were informed by the 

International Energy Agency Task 51: Solar Energy in Urban Planning experts conferences. 

General information including date of project development, location, land use, anticipated 

population, financing, actors, goals and supporting plans and policies were entered into 

“partially ordered meta-matrix” (Miles, Huberman & Saldaña, 2013) in order to highlight key 

themes and relevant transferable opportunities from these examples. Completing the matrix was 

an iterative process involving discussions, reflections and reformatting. Once the chart was filled 

out, the information was partitioned and clustered into common themes (Miles, Huberman & 

Saldaña, 2013) for transferable lessons based on the five strategic interventions for Ontario’s 

context over the short, medium and long-term horizons. The time horizons were selected to 

reflect what is feasible in the short-term within the current legislative system, what could be 

possible given some changes to the policy (medium-term) and what would not work in Ontario 

in the near future but serves as an interesting case study and possibly as a model for best case 

scenario (long-term). 
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3.2.3 Analysis and Recommendations Formulation 

Based on the literature review and case analysis, key themes and conclusions were 

identified to address the research questions. Recommendations were formulated for the 

province and generally for municipalities based on the five strategic points for intervention as 

listed in section 2.4.4.  

 

3.3 Limitations 

This major research paper seeks to address only issues regarding solar energy planning 

in urban areas. The scope was limited to urban areas as planners as the design of the built form 

highly affects solar energy efficiency. The majority of this research was compiled from 

secondary sources based on the most current information available. Solar energy is an 

emerging field that has recently captured the international community’s attention. As a result, 

information is being published and disseminated daily (ranging from academia, to industry, to 

television/the public level). Due to time constraints, the information reviewed was selectively 

chosen representing large organizations and leading solar energy countries research. In 

addition, given the speed at which the solar energy technology is developing and improving, it is 

likely that the provincial policy recommendations provided will have to be re-evaluated on a 
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frequent basis to ensure they reflect best industry practice. Another limitation in the quality of 

this report is that most of the accessible information on solar energy and planning is provided 

from industry and government sectors. The Task 51 experts conferences and the SunShot Solar 

Outreach Partnership website were the significant sources of information for this research. 

Neither the Canadian Planning Institute, the Ontario Professional Planning Institute nor the 

Federation of Canadian Municipalities have any resources on solar energy.  
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4 Problem Investigation 

 All pertinent provincial land use-planning considerations are identified below in order to 

highlight conflicting policies both within documents and between documents regarding urban 

canopy, historic preservation, intensification and solar energy. Explained within each section are 

the regulatory tools that municipalities may employ to comply with the provincial legislation.  

 

4.1 Priorities from the Provincial Policy Statement  

Planners are mandated by the Provincial Policy Statement to “provide opportunities for 

the development of energy supply … to accommodate current and projected needs” including 

promoting renewable energy systems (OMMAH 2014, sect. 1.6.11) to ensure long-term 

economic prosperity (OMMAH, 2014, sect. 1.7.1). Planning can also play a significant role in 

climate change adaptation and greenhouse gas emissions reduction by:  

“promoting design and orientation which:  maximizes energy efficiency and conservation, 

and considers the mitigating effects of vegetation and; maximizes opportunities for the use 

of renewable energy systems and alternative energy systems” (OMMAH, 2014, sect. 

1.8.1.f.) 



53 

 

Within the same mandate; however, the PPS, 2014 also requires planners to reduce 

greenhouse gas emissions by intensifying the built form by “promot[ing] compact form” 

(OMMAH, 2014, sect. 1.8.1 a) and “maximiz[ing] vegetation within settlement areas” (OMMAH, 

2014, sect. 1.8.1 g). Heritage is also addressed in the PPS by ensuring that “Significant built 

heritage resources and significant cultural heritage landscapes shall be conserved” (OMMAH, 

2014, sect. 2.6.1). Clear direction on how to address these priorities synergistically would avoid 

pitting one priority over the other.  

 

4.1.1 Green Infrastructure  

Green infrastructure is a common action of Integrated Community Sustainability Plans. 

Municipalities can set urban canopy standards in order to promote and protect vegetation 

growth inside their jurisdiction. The Municipal Act also permits municipalities to “prohibit or 

regulate the destruction or injuring of trees” (Municipal Act, c. 32, Sched. A s. 71). The tree by-

law protects trees from removal for the purpose of renewable energy projects.  
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4.1.2 Heritage 

Heritage sites are protected if they have design, physical, historical or associative value 

(Heritage Act, O. Reg 9/06) under the Heritage Act. This act allows municipal or provincial 

bodies to delay or stop demolition of heritage sites and provide standards and guidelines for the 

preservation of these sites. Heritage designations may be applied to individual sites or to 

clusters of buildings in a given geographic zone. The severity of these standards and guidelines 

applied to these heritage designations vary between and within municipalities. In order to move 

forward with a renewable energy project, authorization from the appropriate party is required. 

Modifications to the proposal may be imposed to ensure the integrity of the heritage building to 

ensure that it does not compromise the integrity of the site’s character.  

 

4.1.3 Intensification  

Intensification is promoted by the protection of settlement boundary plans as discussed 

in the regional plans section above. Within the same GGH plan, policies 2.2.3 require that a 

minimum of 40% of all new development must take place in already built up areas. Energy 

efficiency is promoted through land-use patterns and urban design standards that “encourage 

and support energy-efficient buildings” in policy 4.2.4.iv (Ministry of Infrastructure, 2006). The 

GGH plan also recognizes the necessity of energy conservation on a municipal scale by  
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1. identif[ying] opportunities for alternative energy generation and distribution[…] 

3.[developing] land-use patterns and urban design standards that encourage and support 

energy-efficient buildings and opportunities for cogeneration.(OMMAH, 2006, sect. 4.2.4.2) 

To promote brownfield redevelopment in urban areas, municipalities may use community 

improvement plans as described in section 2.3.3 of the GPGGH, 2006. These plans could have 

clauses that specify energy requirements (QUEST & CUI, 2010). In order to achieve the 

intensification in already built up areas, municipalities may permit developers to exceed building 

height and density requirements as outlined in the zoning requirements in lieu of cash through 

Section 37 of the Planning Act. This density bonusing results in unpredictable building heights 

and affects modeling potential to gauge shadowing of the surrounding environment.  

 

4.2 Conflicting Policies 

4.2.1. Conflicts within Policies 

As outlined above, the Provincial Policy Statement and the Growth Plan for the Greater 

Golden Horseshoe both prioritize renewable energy production and other identified conflicting 

priorities such as heritage, green infrastructure and intensification. In the absence of a clear 

plan to address these conflicting priorities, planners may prioritize one over the other rather than 

address them synergistically.  
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In a city like Toronto, which frequently justifies density and height bonusing due to 

intensification pressures, absence of solar considerations results in unpredictable irradiation 

levels both spatially (e.g. inconsistent built form in a neighbourhood) and temporally (e.g. 

unpredictable whether buildings in the future will affect irradiation onto surrounding built form). 

Height and density bonusing is a significant source of revenue for Toronto. From 2007 to 2011, 

Toronto garnered $136 million in cash or in-kind benefits (Moore, 2013). This unpredictability is 

especially salient for property owners considering locking into microFIT and FIT contracts for 20 

years as they cannot predict the quantity of revenue generation for that time span. 

 

4.2.2 Conflicts between Policies 

Renewable energy endeavors evidently conflict with urban canopy cover targets and 

heritage designations. This means that trees could hinder a building’s ability to capture solar 

energy. Likewise, strict heritage guidelines may prevent solar power technology integration.  

In municipalities that do not have a tree by-law, planners may consider addressing solar 

energy and urban canopy considerations simultaneously in a plan. As outlined previously, 

before creating the plan, collaboration with the community is crucial, especially in the visioning 

exercise. The American Planning Association recommends that planners using data-sharing 
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software such as mapping tools to identify underutilized sites with high irradiation (e.g. parking 

lots, brownfields, landfills, big box stores, etc.) and locations of mature trees as well as robust 

data-tracking for tree removal (APA, 2013). 

A similar exercise for developing guidelines on how to integrate various sustainable 

features including solar energy on heritage buildings can help addresses these conflicting 

priorities (APA, 2014).  

 

4.3 Analysis of International Best Practices 

Although not exhaustive, this next section highlights some key international best 

practices that could serve as transferable lessons to Ontario.  The matrix in Appendix B displays 

all the grouped case studies by common land use, project type and similar theme that can 

inform recommendations for the Ontario context. Each cluster highlights main opportunities and 

barriers that can serve as transferable lessons for Ontario by using the five strategic 

interventions as a framework. Throughout all five clusters, all five strategic interventions play a 

role in the success of these projects. For example, vision and goal setting are crucial to ensure 

public support and ownership of these projects that then translates into plans that encompass 

these goals. Regulations and incentives ensure the viability of these projects. Financial backing 
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either by the private sector or the public sector is key for the success of these projects. 

Recommendations are provided based on feasibility in Ontario’s planning legislation. The 

following sections elaborate on the five general themes identified from the matrix. 

 

 4.3.1 Intensification Pressures: Transportation Infrastructure as Sites for Solar Energy 

Production 

Five cases were selected to represent opportunities for using transportation 

infrastructure for solar energy generation. These projects outlined in Table 1 range in size from 

micro scale Barcelona’s Solar Bus Stop (New York City Global Partners [NYC GP], 2009) to 

meso scale such as London’s Solar Electric Train, Krommenie’s solar bike path, Ouderkerk aan 

de Amstel’s solar noise barrier and the using solar PV as canopy infrastructure over parking lots 

in Maryland. All of these best practices focus on using marginal land on transportation 

infrastructure to generate solar energy. This versatility of use exemplifies how solar energy can 

be integrated at various scales and used for different purposes. For example, in Barcelona 

individual solar PV panels can provide sufficient energy to operate the bus schedule panels and 

provide illumination at night (NYC GP, 2009). Scaling up, the Krommenie example is a playful 

take on energy generation and illumination by incorporating solar energy into bike infrastructure 

(SolaRoad, n.d.). The roof of the train tunnel connection over the Thames River in London, 
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United Kingdom, between the First Capital Connect and London Underground presents a 

creative example of solar panel incorporation into otherwise unusable space. The electricity 

generated from these panels is enough to supply 50% of Blackfriars station (NetworkRail, 

2014). The Ouderkerk aan de Amstel example shows how photovoltaic panels can act as noise 

barriers as well as provide electricity to the neighbouring village (PVResources, n.d.). The 

Maryland example demonstrates how photovoltaic panels can provide shading and supply 

power for electric vehicles. The State of Maryland is promoting photovoltaic integration into 

parking lot infrastructure in order to meet two state goals: renewable energy production and 

support for electric vehicle infrastructure (Maryland Energy Administration, n.d.).  

This versatility of solar integration on marginal lands associated with transportation 

infrastructure fits for the Greater Golden Horseshoe intensification pressures. The municipalities 

of Ontario should consider exploring how solar energy might be integrated into transportation 

infrastructure to generate energy at different scales. In terms of the five strategic interventions, 

these case studies exemplify the need for plan making, regulations and incentives, development 

work and public investment. In the short term, municipalities can identify suitable transportation 

infrastructure for solar energy integration. Medium term goals involve developing master plans 

for transportation infrastructure which include solar energy integration as potential energy 
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generation source that could double as noise barriers, shading infrastructure, illumination or 

electric fueling areas for electric vehicles. This may involve entering into public private 

partnerships with the respective property owners of this infrastructure (e.g. Metrolinx, Toronto 

Transit Corporation or private parking lot owners) or spearheading these projects on their own 

lands. Medium term changes will also require developing programs to incentivize these 

initiatives and ensure safety and liability. Municipalities may also want to explore the viability of 

leasing air rights above these transportation corridors.  
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Table 1 Lessons from utilizing transportation infrastructure for solar energy production 

 

 

4.3.2 Intensification Pressures: Brownfields as Sites for Solar Energy Production  

Former industrial sites that are used to generate solar energy have gained the title of 

“brightfields” by the Department of Energy (APA, 2013). The two brightfield best practices 

featured in Table 2 are among many American examples that are developing solar energy 

 London, 

United 

Kingdom 

Barcelona, 

Spain 

Krommenie, 

Netherlands 

Ouderkerk 

aan de 

Amstel, 

Netherlands 

Maryland, 

United States 

Lessons 

Learned 
Using transportation infrastructure to address intensification pressures. 

Project 

Solar Energy 

on Train 

Tunnel  

Solar bus 

stop 

schedules 

Solar bike 

path 

Solar panels 

as highway 

noise barrier 

Parking lot 

solar PV 

canopy 

Outcome 

Generates 

50% of 

stations 

energy 

Powers 

electronic bus 

schedules 

and provides 

illumination 

Provides 

illumination 

and 

generates 

electricity 

 

Provides solar 

energy to grid 

on marginal 

land 

 

Meets 

Maryland 

State goals for 

solar energy 

production and 

building 

electric vehicle 

infrastructure 
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infrastructure on former brownfields. This is commonly occurring in economically depressed 

municipalities that are looking to provide energy locally, to identify alternative revenue 

generation sources and to capitalize on large swaths of “blighted” space (APA, 2014). The 

Brockton case provides an example of a municipality attempting to identify alternative revenue 

generation uses to industrial in an economically depressed area (De Sousa & Spiess, n.d.). The 

Chicago example demonstrates how these vacant lands can provide significant space for large 

scale energy generation. At the time of construction, the Exelon City Solar project was the 

largest solar energy-producing source in an urban area generating 14,000 MWH of electricity 

annually (Exelon Generation, n.d.). This feat was undertaken by the private sector.  

In both cases, transferable lessons regarding the adaptive reuse of brownfields may be 

a viable interim or even a permanent option for former industrial sites in the province. The 

Ministry of Energy in collaboration with the Ministry of Municipal Affairs and Housing should 

encourage property owners of underused or closed industrial sites, to remediate their land in 

order to generate revenue from solar energy production by entering into FIT contracts. This 

could act as a stepping-stone for complete remediation while generating significant revenue 

sources. In fact, municipalities should explore how these large swaths of land could be used to 
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meet their Community Energy Plan targets by contributing significant energy generation 

sources. 

Short-term considerations for Ontarian municipalities may be to prompt brownfield 

property owners to generate local energy or lease the private land for energy generation. 

Municipalities should consider integrating solar energy generation as an interim use on 

brownfield redevelopment through Community Improvement Plans in order to incentivize this 

endeavor.  Given the lack of precedents, Ontario will have to determine guidelines for proper 

solar energy integration on brownfields taking into consideration liability, remediation and 

decommissioning (APA, 2014).  

Table 2 Lessons from utilizing brownfields for solar energy production 

 Brockton, United States  

of America (USA) 
Chicago, USA 

Lessons 

Learned 
Adaptive reuse of brownfields into ‘brightfields’ 

Project  3.7 acre/ 27 acre used for solar energy 

production (De Sousa & Spiess, n.d.) 

41 acres, produces 14,000 

megawatt-hours of electricity per 

year (Exelon Generation, n.d.) 

Outcome  Using industrial contaminated site; job 

creation(De Sousa & Spiess, n.d.) 

Former brownfield property; vacant 

for 30 years  

(Exelon Generation, n.d.). 
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4.3.3 Establishing an International Reputation as a Solar City 

Gore & Robinson (2009) discuss how one of the motivators for municipalities to 

implement sustainability initiatives is their concern for their international reputation. Several 

cities are taking this opportunity stand out in the international community by branding 

themselves as sustainable cities. A key to their success is using solar energy. The best 

practices presented in Table 3 are Malmo, Sweden; Freiburg, Germany; and Seoul, South 

Korea. They have all distinguished themselves internationally as some derivative of a 

‘sustainable community.’ In all these cases, solar energy is a significant supply of onsite energy 

generation. Germany’s Freiburg has a reputation in sustainable development that dates back to 

the 1970s after the Chernobyl nuclear accident (Oliveira, Bragança, 2012). Since this time, the 

municipality has actively sought reducing its fossil fuel dependency by promoting locally 

produced energy from renewable sources such as solar. Seoul, South Korea committed to 

putting solar photovoltaic cells on 10,000 roofs in order to generate 290 MW of energy within the 

city (ICLEI, 2013). The municipality of Malmo aspires to run on 100% renewable energy such as 

solar energy, biogas and wind by 2030 (Malmö stad, 2011).  As a result, these municipalities 

have gained international recognition and awards for their efforts.  
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There are not many case precedents of municipalities in Canada intentionally integrating 

solar energy into neighbourhood scale plans. The existing Drake’s Landing (Okotoks, Alberta) is 

among the few developments that have integrated solar energy on a district scale. The 

interesting parts of the international case studies are that solar energy is one feature among 

several contributing factors to a holistic design. These districts serve as exemplary cases for 

Ontario as they can show that mixed-use communities can incorporate solar energy 

technologies at various scales.  The closest example to this in the Ontario context is the not-yet 

developed “Village at River Bend” community in London Ontario. This community has been 

intentionally designed to maximize on solar energy through the built form as well as produce 

local food, provide electric vehicle charging stations and include low-impact water infrastructure 

(Parnis et al., 2014).  

Ontario can build on its London example and the voluntary initiatives developed by 

municipalities like Toronto Green Standards to further encourage developers to integrate solar 

energy in their development plans. As a whole, the Province should be pushing municipalities to 

develop sustainable neighbourhoods that include onsite energy generation through the use of 

solar energy.  A critical role that the Ministry of Municipal Affairs and Housing can play in 

promoting sustainable communities development is by creating guidelines and standards for 
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solar energy integration into the built form as well as providing funding to support the 

undertaking of these projects.  The Province can also partner with other organizations, such as 

academics or the Canadian Planning Institute, to promote solar energy in urban planning to 

professionals and the general public through public outreach and information dissemination. 

Table 3 Lessons from internationally recognized sustainable cities using solar energy 

 Malmo, Sweden  Freiburg, Germany  Seoul, South Korea  

Lessons 

learned 

“Sweden’s most climate 

friendly city” (Malmö 

stad, 2011) 

“Ecological Capital of 

Germany” (PVupscale, 

2007)  

“City of Sunlight” 

(ICLEI, 2013) 

Project 

Solar energy, wind 

energy and biogas will 

fuel the city 

Integrated solar energy 

into new construction 

projects 

Photovoltaic panels will 

be installed on 10,000 

rooftops (ICLEI, 2013) 

Outcome 

The Campaign for 

Take-off Award, 2000 

(Svekom, 2003) 

Germany’s Federal 

Capital for Climate 

Protection in 2010 

(Energy Cities, 2010) 

WWF, National Earth 

Hour Award 2014 

(WWF, 2014); City 

Climate Leadership 

Award 2014 (WWF, 

2014) 

  

4.3.4 Solar Energy Mapping in Resiliency Plans  

Ontario is currently renewing its strategy on climate change adaptation. An interesting 

approach would be to look at how the American Solar Cities have incorporated solar energy into 
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their resiliency plans. For the sake of brevity, the cities of New York and Boston were 

researched and are outlined in Table 4. Interestingly, both municipalities where driven to 

incorporate solar energy into their Emergency Preparedness plans in the wake of Hurricane 

Sandy (Local Governments for Sustainability [ICLEI], 2014). The City of Boston is exploring 

options for running the intersection lights on solar energy to facilitate evacuation (Belden, n.d.) 

whereas New York is incorporating solar energy into the water and sewage wastewater 

infrastructure to allow it to function even during a disaster period (ICLEI, 2014).  

Given Ontario’s aging infrastructure, coupled with the changing climate and 

unpredictable disasters, municipalities should explore the role of solar energy as a resiliency 

tool.  In the short term, Ontario municipalities can seek to incorporate solar energy as in their 

integrated community sustainability and resiliency plans by highlighting the benefits of solar 

power during disaster periods. The Province can provide direction to the municipalities by 

incorporating solar energy in the provincial climate change adaptation plan. Through education 

outlets, the Province can provide educational resources to the public to describe the various 

ways solar energy help during times of disasters.  
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Table 4 Lessons from resiliency plans using solar energy 

 Boston, USA New York City, USA 

Lessons Learned Solar energy for climate change adaptation and disaster mitigation 

Project  
Boston Solar Evacuation Pilot Project New York City’s Plan NYC A 

Stronger More Resilient 

Outcome 

Utilize solar energy to enable 

evacuation in the chance of a disaster 

(Belden, n.d.) 

Incorporate solar energy for 

water and wastewater 

infrastructure (ICLEI, 2014) 

 

4.3.5 Solar Energy for Climate Change Mitigation  

Ontario municipalities share the provincial goal to reduce greenhouse gases by 15% 

below 1990s levels by 2020 (OMOE, 2007). New York City and Halifax Regional Municipality 

are two examples of municipalities that have integrated solar energy into their strategies for 

reaching their GHG reduction target (United States Department of Energy [DOE], 2011; FCM, 

2015) as shown in Table 5. More specifically, through collaborative and innovative projects 

involving various private and public stakeholders, these municipalities garnered significant 

financing for solar energy projects. The success solar energy uptake has gained them the titles 

of “Solar City” in their respective countries (FCM 2015; DOES, 2010). New York City is among 
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25 cities to participate in the federal American government “Solar America Cities” program 

funded by the DOE (DOE, 2010). 

  The key to successful solar energy implementation in both Halifax Regional Municipality 

and New York City was the solar energy-mapping tool.  Halifax Regional Municipality (HRM) 

was the first municipality in Canada to use solar energy mapping to identify areas of high 

insolation (FCM, 2015). This mapping tool was used to support and promote solar energy 

technologies in areas of high solar power potential. The project was spearheaded by the 

municipality and supported by the FCM Energy Fund, and the HRM was able to loan property 

owner’s money to install solar water heaters through the Local Improvement Charges (FCM, 

2015). The map is a basic user-friendly tool that allows property owners to determine the 

average annual amount of solar radiation on their buildings, based on factors such as shading 

and roof elevation (Ewarts, Jahncke & Fraser, 2009).  

  The New York City solar map is a more elaborate interactive tool that, in addition to 

providing the solar potential for a building, provides existing solar installations, real-time solar 

energy production of the city and available incentives. It even allows the user to draw a 

hypothetical solar energy system on the buildings and run financial feasibility analyses to 

determine how much power these systems could generate. It also tracks existing buildings with 
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solar installations so that the general public can stay informed on what kind of systems are 

presently available in the city (The City University of New York [CUNY], n.d.). Significant funding 

to develop these maps was provided by the federal programs supporting renewable energy 

(DOE, 2012).  

New York City has also launched a project called the “Solar Empowerment Zones” 

(DOE, 2011) whereby three zones with high solar energy potential have been identified as key 

locations for piloting policies and incentives (DOE, 2011). These areas were also selected as 

pilot zones as they need network infrastructure upgrades and have a significant amount of 

rooftop space for solar PV installations (DOE, 2011).  

In both cases, these maps serve the municipality as powerful educational tools to 

demonstrate the viability of solar energy across the macro scale. As part of innovative and 

demonstrative projects, both municipalities are tracking solar energy uptake to determine 

performance (DOE, 2011; FCM, 2015). 

Ontario can consider short, medium and long-term actions to proactively identify and 

take advantage of high insolation on the existing building stock. Solar energy maps are a 

powerful tool to engage the public as well as to inform the municipal staff on identifying parts of 

the city that are ideally suited for the implementation of solar energy projects.  In the short term, 
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the Ministry of Municipal Affairs and Housing can encourage municipalities to incorporate solar 

energy mapping to the existing available energy-mapping tool to inform their land use decision-

making process. Taking it a step further, on a site-by-site basis, Ontario municipalities may seek 

to reassess their sun/shadow study in light of solar energy mapping to determine the effect of 

the projected future development on the surrounding built form. In order to guarantee solar 

energy potential over a longer duration, municipalities may consider using solar energy mapping 

and performance tracking to protect areas of prime solar radiation. 

In the medium term, the solar energy-mapping tool could be used to update the zoning 

by-law or even create a ‘solar friendly’ development permit system to address solar energy 

potential on a neighbourhood scale. Planners could identify the zones in the municipality with 

high insolation in order to reassess these areas’ height and density targets. Zoning in these 

areas could be reassessed to maximize on high solar potential for both active and passive solar 

energy gains.  These areas of high solar potential could also act as pilot areas, similar to New 

York City to test out different policies and incentives for solar energy promotion and track 

performance.  In the long-term, laws protecting solar access such as a ‘right to light,’ could be 

considered to ensure that future development does not obstruct solar energy systems.  
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Table 5 Lessons from municipalities reducing greenhouse gas emissions through solar 

energy programs 

 Halifax Regional Municipality, 

Canada 

New York City, USA 

Lesson 

Learned 

Solar energy programs to reduce greenhouse gas emissions  

Project 
Solar mapping; education; tracking 

performance 

Solar mapping; education; data 

tracking 

Outcome 
“Solar City” (FCM, 2015) Solar America Cities “Solar City” 

(DOE, 2011) 

 

4.4 Commonalities amongst Best Practices 

Ontario should explore the merits of the ‘right to light’ legislation to ensure solar energy 

systems are not hindered by future development or other provincial priorities. Nevertheless, 

there are several steps the Ministry of Municipal Affairs and Housing and the Ministry of Energy 

could take to promote and support solar energy projects in the short and medium term through 

improved land use planning. Ultimately, before any new regulation or solar-friendly plan is 

developed, there is a need for education on solar energy.  The Province, in collaboration with 

other partners, be it academics, the energy sector, the private sector or the Ontario Professional 
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Planning Institute could collaborate on developing curriculums to inform municipalities and 

planners on the considerations of solar energy in land use planning. This ‘solar energy in urban 

planning’ curriculum could be disseminated via continuing professional development programs. 

Embedded in the planning curriculum, programs offering planning courses could emphasize the 

necessity of ICLES in order to make better informed planning decisions with regards to solar 

energy. With improved education through the curriculum, pilot projects and energy mapping 

tools, community members and practitioners can gain a better understanding of the potential for 

solar energy in the urban landscape. 

The Federal government through its existing sustainability financing programs (i.e. FCM 

Energy Fund and the Gas Tax Fund) and through the Federal Sustainable Development 

Strategy could also incentivize and promote solar initiatives. In order for solar energy to be 

viable, planners should consider the solar energy potential at a jurisdictional scale. This means 

determining how solar energy can be further supported by the existing suite of regulatory tools 

such as the development permit system, zoning by-law, air rights, community improvement 

plans and density and height bonusing. Incentive programs could be developed to further 

promote solar energy integration, both for the private sector and public sector.  
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5 Recommendations  

The following recommendations discuss possible avenues for enabling solar energy in 

urban planning in Ontario:  

5.1     Short Term  

1. The Ministry of Municipal Affairs and Housing could explore partnering with the Ontario 

Professional Planning Institute and Canadian Institute of Planners to develop solar 

energy education material for planners.  

2. Organizations such as the Canadian Urban Institute, Quality Urban Energy Systems of 

Tomorrow, the Ontario Professional Planning Institute and the Federation for Canadian 

Municipalities should consider developing a ‘solar energy in urban planning’ toolkit for 

municipalities to address conflicting provincial policies such as urban canopy, heritage 

and intensification.   

3. Partners such as the Canadian Urban Institute, Quality Urban Energy Systems of 

Tomorrow, the Ontario Professional Planning Institute and the Federation for Canadian 

Municipalities should consider promoting the development of solar energy mapping to 

municipalities to identify sites of high insolation as best practices.   

4. The Ministry of Municipal Affairs and Housing can encourage municipalities to 

incorporate solar energy mapping to the existing available energy-mapping tool to inform 
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their land use decision-making process and encourage solar energy production in 

suitable parts of their jurisdiction.  

5.2 Medium Term 

1. Through the Ministry of Municipal Affairs and Housing, explore integrating solar energy 

considerations via the development permit system or zoning by-law in areas identified 

with high solar power potential.  

2. The Ministry of Municipal Affairs and Housing should explore developing guidelines on 

integrating solar energy into official plans and other municipal plans such as 

transportation plans to foster ‘solar ready’ municipalities. 

5.3     Long Term 

1. The Ministry of Environment and the Ministry of Energy should consider requesting a 

study on the ‘right to light’ legislation that balances and makes concessions for the 

conflicting priorities by the Law Commission of Ontario. 

2. Municipalities and the Province should request greater federal support to promote solar 

energy initiatives.  

  



76 

 

6 Conclusion  

Municipalities across the world are paving the way for solar integration through 

innovative projects and plans. Ontario has a unique window of opportunity to think about solar 

energy in urban planning, in light of provincial plan updates, and help its municipalities be on par 

with these other cities around the world. Ontario can capitalize on the successful microFIT and 

FIT program and think about solar energy strategically as a resource worth planning for. As this 

paper highlights, there are definite benefits to planning for solar energy, in terms of the 

environment, economy and versatility in integration.  In the same way as designers are 

developing ‘solar ready’ homes, planners have to take into consideration all provincial priorities 

and devise official plans at the municipal level that are ‘solar ready’ as well. Solar energy can 

also be better integrated through various other municipal initiatives such as the integrated 

community sustainability plans, transportation plans and resiliency plans. Planners hold a key 

role in the successful deployment of solar energy: may it be a step among many to come in 

working with the energy sector to create sustainable communities.  
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Appendix A 

Examples of Solar Energy Considerations in the London Official Plan Draft 

“Streets & Streetscapes:  

“5. Street layouts, lot sizes, layout, and building orientation will be designed to take 

advantage of passive solar energy.” 

Site Layout 

8. Buildings will be sited and oriented to take advantage of passive solar energy. 

Green Development  

802. Wherever possible, new developments will be planned to be “future ready” to 

accommodate the future use of solar energy, electric vehicles, and (where applicable) 

district energy systems. Standards may be developed to require that neighbourhoods or 

individual buildings are developed to a meet specific sustainability measures or 

standards.”  

 

 

 

 

 

 



Appendix B 
Summary matrix of case studies reviewed grouped by cluster theme, lesson for Ontario, potential drivers and barriers in the Ontario context and the recommendations 

Type Location & Project Cluster Theme Transferable Lesson for 
Ontario 

Drivers in Ontario Context Barriers in the Ontario 
Context  

Recommendation 
Considerations (Short 
Term) 

Recommendation 
Considerations (Medium to 
Long Term) 

Transportation 
Infrastructure 

London, United 
Kingdom; Barcelona, 
Spain; Krommenie, 
Netherlands; 
Ouderkerk aan de 
Amstel, Netherlands; 
Maryland, United 
States of America 
(USA) 

Solar energy integrated 
into transportation 
infrastructure for 
electricity generation 

Using marginal lands due to 
intensification pressures for 
solar energy generation 

Local energy autonomy, 
intensification pressures, 
innovation 

No precedence of leasing air 
rights on transportation 
infrastructure for renewable 
energy generation in Ontario 

Pilot solar integration on 
transportation corridors 

Medium – Develop 
Transportation Plans that 
include solar energy 
considerations; Develop 
regulations and incentive 
programs for solar 
integration; Consider entering 
into public private 
partnerships to promote solar 
energy integration; Explore 
leasing air rights for solar 
energy integration. 

Brownfields Chicago, USA; 
Brockton, USA 

Brownfield be used as 
sites for solar energy 
generation 

Exploring how local energy 
generation targets in 
Community Energy Plans can 
be met from brownfield 
redevelopment.  

20 year FIT contracts aligned 
with interim use of space; 
local energy autonomy 

Intensification pressures; 
unprecedented in Ontario 

Pilot solar energy projects on 
brownfield sites in areas with 
reduced  

Medium – Develop standards 
and guidelines for solar 
energy integration on 
brownfields; Consider 
entering into public private 
partnerships to promote solar 
energy integration.  

Neighbourhood/ 
Precinct  

Freiburg, Germany; 
Malmo, Sweden;  
Seoul, South Korea 

Solar energy 
contributing to local 
energy supply for 
mixed-use 
development 

Master plans provides clear 
targets on onsite renewable 
energy production; details 
solar energy contribution 

local energy autonomy; 
reputation 

Unprecedented Encourage municipalities to 
include solar energy in 
community improvement 
plans; Develop clear 
guidelines for solar energy 
integration in development 
plans; Create education 
programs on solar energy in 
urban planning 

n/a 

City Scale Boston, USA;  
New York City, USA 

Incorporated solar 
energy into emergency 
preparedness for the 
city to maintain power 
supply in the event of a 
crisis 

Climate change adaptation 
plans and emergency 
preparedness plans can 
incorporate solar energy  

Climate change adaptation 
initiatives  

Financing; unprecedented Encourage municipal ICSP 
and resiliency plans to 
include solar energy; 
Incorporate solar energy in 
climate change adaptation 
plan 

n/a 

City Scale New York City, USA; 
Halifax Regional 
Municipality, Canada 

City scale solar 
developments by 
setting clear solar 
targets and identifying 
strategic solar zones 
using solar energy 
mapping 

Cross-disciplinary approach 
using mapping tools, zoning, 
and educational resources. 
Upper governmental support 
directed at solar integration. 

Reduce GHG emissions; 
reputation 

Unprecedented ‘solar city’ 
approach in Ontario. Current 
regulations do not factor in 
solar considerations; no solar 
access protection 

Promote energy mapping to 
determine areas of high 
irradiation; Expand on 
sun/shadow study to include 
cast shadow on surrounding 
buildings; Track solar energy 
uptake. 

Medium – Encourage 
municipalities updating zoning 
by law or DPS can engage 
community to include solar 
considerations 
Long – establish solar access 
laws; Bolster federal support 
of solar initiatives.  
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