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This project focuses on the political, policy and regulatory contexts for the development of photovoltaics 
(PV) in Canada. It considers the place PV may occupy in Canada’s energy future (particularly in light of 
policy concerns over climate change and sustainable development) and the policy and regulatory 
regimes required to ensure an appropriate and timely development and deployment of PV. The NSERC 
Photovoltaic Innovation Network brings together scientists and engineers across Canada to accelerate 
the development of PV technologies, ensure a Canadian research presence in this key renewable energy 
technology, and promote Canadian industrial capacity. This project deals with social and policy science 
dimensions integrally related to these goals.  
 
Basic Rationale 
A global market for clean energy is rapidly opening. Current estimates suggest that emissions reductions 
of 80% or more will be required in developed states by mid century to avoid the more serious risks of 
anthropogenic climate change

1
. Particularly in the U.S., this goal converges with two additional policy 

priorities: a desire to minimize energy imports from politically volatile regions of the world and to 
encourage economic regeneration through technological innovation including clean energy research.  
 
It is therefore likely that energy systems of developed countries will be radically transformed in coming 
decades
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. Socio-economic change on this scale poses challenges, but it also presents opportunities to 

develop innovative technologies, build an advanced industrial infrastructure, enhance business 
competitiveness and improve societal welfare

3
. Yet this potential is unlikely to be realized fully unless 

policy and regulatory frameworks are adjusted to stimulate innovation for a low carbon emissions 
economy and to facilitate the societal uptake of emerging technologies such as PV. 
 
Photovoltaics represent a promising set of alternative energy technologies that could contribute to 
meeting Canada’s future energy needs while simultaneously reducing carbon dioxide emissions and 
achieving other environmental benefits. PV technology has existed for more than forty years, but 
currently accounts for less than 0.1% of world energy supply

4
. Technological limitations of PV, 

problems with supporting technologies (energy storage, grid capacity and architectures, and so on), high 
costs for installed systems, and the artificially low price of conventional electricity generation (that does 
not include external costs imposed on the environment) have meant that until 1999 most PV applications 
globally were off-grid. Recent developments – including scientific and technical advances, improved 
manufacturing techniques and economies of scale, greater societal support for non carbon emitting 
electricity provision, and government subsidies (through feed-in tariffs or renewable portfolio standards) 
have increased installed capacity. Over the past decade annual increases in global installed PV power 
have ranged between 32% and 57%

5
. Yet according to the IEA, PV still has ‘the highest investment cost 

of all commercially deployed renewable energy sources
6
.  

 
Until very recently PV has not been a priority for Canadian governments, or electricity utilities and 
regulators. In 2007 Canada had only 25.8 MW cumulative installed capacity (mostly off-grid) or 0.8W 
per capita.  Public support for ‘R&D, demonstration/field trials and market stimulation’ was running just 
above $6 million in 2007 which was less than the investment of other industrialized countries and 
amounted to just 8% of German support, and 3.6% of the U.S. effort
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. The situation has improved 

somewhat with recent encouragement for green electricity procurement (for example in Ontario). 
 
The reasons for Canada’s relative disinterest are complex, relating to an abundance of other energy 
resources, the entrenched economic and political power of traditional energy industries (fossil fuels, but 
also nuclear and hydro), and a failure to articulate a coherent policy on climate change
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. For twenty 



years governments have regularly announced greenhouse gas abatement targets but failed to introduce 
policy measures to deliver on these formal commitments

9
. This period is now drawing to a close, for as 

the U.S. moves to limit its greenhouse gas emissions (probably through the introduction of a domestic 
cap and trade system) it is unlikely to accept that major trading partners refuse to carry their share of the 
emissions abatement effort

10
. Pressures to achieve real carbon dioxide emissions reductions are finally 

set to become a feature of the Canadian energy policy landscape.  
 
Moreover, independent of the place of PV in Canada’s own future energy portfolio, PV also provides an 
important export opportunity.  Canada has a long-standing interest in building its knowledge-based 
economy, in translating its significant research capacity into consumer products and in preventing brain-
drain to the U.S.  
 
In these contexts PV holds real potential, but only if policy and regulatory frameworks are adjusted 
systematically to remove barriers to innovation, encourage societal uptake of new technologies, and 
favour the emergence of a PV research and industrial cluster.  
 
Research Program 
The project is designed to answer three basic research questions. (1) What is the potential contribution 
of PV to Canada’s energy and greenhouse gas emissions reductions needs? (2) What can Canada learn 
from PV policy and regulatory frameworks in other countries? (3) What needs to be done to establish an 
appropriate policy and regulatory framework for PV in Canada? The questions give rise to three inter-
related ‘work-packages’:  
 
(1) Looking Forward: Photovoltaics, Energy Supply and Climate Change  
 
This work-package is concerned with the potential contribution of PV to Canada’s long term energy 
needs and greenhouse gas abatement efforts. There are many ways to meet future energy needs. Energy-
related climate mitigation strategies include fuel switching, energy efficiency, expanding non-fossil fuel 
based energy systems (nuclear, hydro), deploying carbon capture and storage (CCS) with fossil fuels, 
and developing other new renewables (wind, non-PV solar, wave, geothermal, biomass). The NSERC 
Photovoltaic Innovation Network is predicated on the assumption that photovoltaics can make a critical 
contribution to Canada’s future energy supply, and emissions reduction trajectories. This work-package 
will investigate this assumption, providing a critical assessment of public interest grounds for vigorous 
support of research, development and deployment of photovoltaics. It will consider whether 
photovoltaics can be expected to play a major role in a country such as Canada with abundant energy 
options and a harsh northern climate. It will examine conflicts and synergies with other energy 
technologies, centralized and decentralized applications, and timelines for possible developments. It will 
include examination of the lifecycle environmental implications of various PV alternatives. Balancing 
uncertainties about future technological trajectories of energy systems, and climate policy, will be an 
important consideration.  This new knowledge will be of use to innovators, allowing them to appreciate 
potential niches and long term opportunities, and it will permit those involved in governance to 
understand better the political, policy and regulatory issues that will emerge as PV research, 
development and deployment progresses.  
 
(2) International Experience: Learning From Other Jurisdictions 
 
This work package focuses on international experience with promoting PV, especially since climate 
change emerged as an important policy driver. Experience from a range of countries will be considered, 
but particular emphasis will be placed on two jurisdictions – Germany which has seen a spectacular 
expansion of installed capacity over the last few years, and the United States with which Canada shares 
substantial energy trade. The goal is to identify ‘lessons’ (both positive and negative) that Canada can 
learn from policy and regulatory frameworks to support PV development, deployment, and the 



establishment of research and innovation clusters. For example, considerable controversy surrounds the 
ambitious German program for PV roll-out with its high level of price support which is variously 
accused of pushing up global prices, locking-in Germany to inferior PV designs, and burdening 
consumers with high energy prices. Yet for other analysts the German program has helped push costs 
down and stimulated further innovation. Where does the truth lie and what can Canadian jurisdictions 
learn from experiences such as these?   
 
(3) Getting Policy Right: Photovoltaics, Policy and Regulatory Frameworks  
 
This work package focuses on identifying reforms to policy and regulatory regimes to encourage an 
appropriate environment for the growth of photovoltaics research and industry in Canada. It will draw 
on the results of the two other work-packages, and involve an assessment of institutional barriers in 
Canada to the development and deployment of PV, and to the emergence of PV research and industrial 
clusters. The goal will be to articulate clearly the public interest in developing PV, and to define an 
appropriate orientation for PV-related public policy. PV will be located at a nexus of overlapping and 
converging technologies (nanotechnology, biotechnology, information technology, green technologies, 
renewable energy technologies, and so on), and of diverse policy concerns (energy supply, climate 
change, industrial regeneration, international competitiveness, regional development, and so on). 
Consideration will be given to: the range of public policy objectives; different jurisdictions (federal, 
provincial and territorial and municipal); the variety of actors (government departments, regulatory 
agencies, foundations, publicly supported laboratories and research institutes); and the full range of 
policy instruments. 
 
It will be important to understand the environmental profile of PV from regulatory and public lenses as 
early as possible. Ironically, it is possible that technology intended to be ‘green’ can end up raising 
concerns during regulatory assessment. This research component will improve the ability of PV 
innovators to understand the issues at an early phase of development, and will allow regulators to 
manage issues early and strike an optimal and evidence-based balance of the various costs and benefits 
associated with PV. 
 
Research for all work packages will involve systematic examination of printed sources (including 
academic literature, government publications, and material from industry, civil society, and research 
organizations), and elite interviews with key stakeholders. The international work-package will include 
interviews with 20 policy makers and industry figures in Europe and the U.S.  The work packages will 
be pursued sequentially, but with substantial overlaps of time and personnel. A particular feature of the 
project will be the establishment of an interactive web site to draw systematically on the knowledge of 
the Canadian science and engineering Network participants and industrial and governmental partners. 
The work will benefit by being linked to the Regulation Initiative in the School of Public Policy and 
Administration at Carleton.  Results will be communicated through specialist journal articles, and non-
specialist reports (intended for the broader audience of policy makers, industry and academic partners, 
and so on), on each work-package. 
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