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Nova Scotia Renewable Energy Strategy ɀ 
Scenarios and Policy Options  
(the output from the September 10th, 2009 Scenario Session, now 
incorporating later comments from participants and definitional 
clarifications) 

All references to individuals in this document are in response to their submissions regarding 

the accuracy of this report in capturing the discussions held at the Scenario planning event 

held on Sept 10th, 2009.   We have also sought to clarify some of the terminology used in the 

document so that it is more readily understandable by non-expert participants in the 

process. 

More general commentary regarding the process that were not easily embedded in the body of the 

document can be found at the end of the paper. They are also referred to in the appropriate section.   

********  

Summary and Discussion Paper  

Nova Scotia has announced a goal of increasing renewable energy generation to 25% by 2015. This goal will 

complement existing GHG reduction goals and establish a framework for further renewable energy 

generation in the future. Participant Ron Fraser, has since commented that that this is one step on a path 

towards sustainable energy generation using GHG neutral energy generation technology.   

On September 10th a group of experts constructed a series of scenarios with the aid of Dr. Mark Wade 

(formerly of Shell International and now an independent facilitator).  These scenarios considered a series of 

possible renewable energy futures to meet the 25% target in 2015 and to potentially meet a 40% target by 

2020. 

This paper summarizes the scenarios that were developed based on notes taken and reported at the time.  

The paper also discusses some of the outstanding policy questions [Comment  1 ς Appendix B].   

1 The Target  
The government of Nova Scotia has announced a target of meeting 25% of electricity generation in 2015 by 

renewable sources. However, Participant Scott McCoombs has noted that a definition of what is considered 

renewable energy will need to be defined for this target to be met. For example, there is some debate 

ǿƘŜǘƘŜǊ ƭŀǊƎŜ ǎŎŀƭŜ ƘȅŘǊƻ ƛǎ ŎƻƴǎƛŘŜǊŜŘ άǊŜƴŜǿŀōƭŜέΦ  

CƻǊ ǎŎŜƴŀǊƛƻ ŘŜǾŜƭƻǇƳŜƴǘ ǇǳǊǇƻǎŜǎΣ ǿŜ Ŏŀƴ ŀǎǎǳƳŜ ǘƘŀǘ bƻǾŀ {ŎƻǘƛŀΩǎ ŜƴŜǊƎȅ ŘŜƳŀƴŘ ǿƛƭƭ ōŜ моΣллл D²Ƙ 

in 2015 without any energy savings from Demand Side Management (DSM) strategies and less than 12,000 
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D²Ƙ ǿƛǘƘ 5{a ǎŀǾƛƴƎΦ  ¢Ƙƛǎ ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ bƻǾŀ {ŎƻǘƛŀΩǎ ŎǳǊǊŜƴǘ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ Ǉƭŀƴ ǘƻ ǊŀƳǇ-up to 

annual incremental savings of about 2% of requirements by 2013-2014. 

If these energy savings are achieved, the production of roughly 3,000 GWh of renewable energy by 2015 will 

ǊŜŀŎƘ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ нр҈ ǘŀǊƎŜǘΦ 

bƻǾŀ {ŎƻǘƛŀΩǎ ƘȅŘǊƻ ŎŀǇŀŎƛǘȅ ǎƛƴŎŜ нллм ǘȅǇƛŎŀƭƭȅ ŎƻƴǘǊƛōǳǘŜǎ ŀōƻǳǘ 1,000 GWh a year, or 8% of 

requirements, and there is currently 60 MW of installed wind capacity. Participant Bill Stewart commented 

that there is  also 1% of biomass co-generation in Nova Scotia.  This leaves about 1,800 GWh or about 15% 

of requirements to be generated by άƴŜǿ ǊŜƴŜǿŀōƭŜǎέΦ1 

The scenarios constructed on Sept 10th, considered what different types ƻŦ άƴŜǿ ǊŜƴŜǿŀōƭŜǎέ ŎƻǳƭŘ ōŜ 

utilized to produce the remaining GWh necessary to meet the 25% target. 

Participants were also asked to consider moving forward with more renewable energy beyond 2015, with 

potential for a 40% renewable energy target by the year 2020.  

2 Technologies  
Following inputs on the overall process design and current attitudes of domestic consumers to renewables, 

the scenario planning exercise on September 10th began with break-out discussions to consider seven 

different technologies.  These break-out groups examined the potential contribution of the technology and 

measures to enable achievement of this potential.2 

2.1 Wind Energy  
Many participants suggested that wind is the most available technological option.  Nova Scotia has an 

excellent wind regime.  Wind technology is proven and perhaps the most well-known amongst the 

renewables.  Each wind project requires interconnection and potential grid upgrades to distribution and or 

transmissions networks. 

The participants suggested that many onshore opportunities exist.  Offshore wind energy is also an option 

for future development, which will encounter many of the same regulatory issues as ocean energy (see 

section. 2.6). 

Some participants noted a wind integration study conducted for the NS Dept. of Energy which found that 

580 MW (generation equal to 13% of requirements) of wind could be installed with minor grid upgrades and 

operational changes.  Integration of between 780 and 980 MW (generation equal to 18% and 24% of 

requirements respectively) was said to potentially require system upgrades and new integration strategies 

such as increased regional interconnection, energy storage and/or demand management load shifting.  The 

                                                           
1
 That stakeholder discussion noted that an additional 50 MW is expected by end of 2009 and that 200 MW have been 

contracted for 2010.  For the purpose of exploring different scenarios however, we will not consider the effect of this 
potential wind generation.  

2
 Domestic hydro was not discussed as a technology due to the opinion that few opportunities for hydro expansion 

remained in the province. 
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study emphasized the importance of continued monitoring and learning from experience as more wind 

resources are added to the system.3 

In recent years wind has been the principal renewable energy source developed.  The government has 

undertaken efforts such as the production of a wind energy map and the creation of model by-laws with the 

¦ƴƛƻƴ ƻŦ bƻǾŀ {Ŏƻǘƛŀ aǳƴƛŎƛǇŀƭƛǘƛŜǎΦ  ¢ƻ ƳŜŜǘ ǘƘŜ нлмл ŀƴŘ нлмо ƭŜƎƛǎƭŀǘŜŘ άwŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ {ǘŀƴŘŀǊŘǎέ 

(RES), Nova Scotia Power has contracted wind power through a request for proposals (RFP) system.  Non-

delivery of contracts however has led NSPI to state that it is unlikely to meet the 2010 target.  Participant 

Jamie Simpson subsequently added the point that to help meet the target, in 2009 NSPI and NewPage Corp. 

applied for a 60 MW biomass-cogeneration project. The Utility and Review Board, i) refused to comment on 

the prudence of the proposed project and ii) did not waive the fuel manual requirement to issue a RFP. 

However, the UARB indicated that the proponents are free to develop the project if they are willing to bear 

the risk of fuel escalation themselves. 

2.2 Forest Biomass 
CƻǊŜǎǘ ōƛƻƳŀǎǎ ƛǎ ƻŦ ǇŀǊǘƛŎǳƭŀǊ ƛƴǘŜǊŜǎǘ ǘƻ bƻǾŀ {ŎƻǘƛŀΩǎ ŦƻǊŜǎǘǊȅ ŀƴŘ ǇǳƭǇ ŀƴŘ ǇŀǇŜǊ ǎŜŎǘƻǊǎΦ  ¢ǿƻ of the five 

pulp and paper customers account for roughly 20% of electric energy demand in Nova Scotia.  Participant 

Bill Stewart noted subsequently that one of these customers has a 23 MW biomass co-generation power 

plant that has been operating since 1995, selling renewable energy to Nova Scotia Power, and the other has 

recently proposed a 60 MW biomass-cogeneration project in 2009.  

During discussions, the forest industry representatives in this group estimated that 200 MW of generation 

capacity could be made available from conventional harvests on all forested lands in Nova Scotia , not 

including tree tops and branches .  Other stakeholders in the group questioned whether this amount of 

additional, annual forest harvesting would be sustainable, given the current level of clear cutting and the 

trend of increasing harvest volume. The group concurred that the potential volume from private woodlot 

ƻǿƴŜǊǎΣ ǿƘƻ ƻǿƴ сф҈ ƻŦ bƻǾŀ {ŎƻǘƛŀΩǎ ŦƻǊŜǎǘΣ ƛǎ ǳƴƪƴƻǿƴΦ  нлл a² ŀǘ ŀ ŎŀǇŀŎƛǘȅ ŦŀŎǘƻǊ ƻŦ фл҈ ŎƻǳƭŘ 

produce 1,577 GWh of energy ς the bulk of energy required to meet the target.   

Biomass energy sources have been used for centuries ς it was the principle energy source before the 

Industrial Revolution.  Participant Jamie Simpson noted subsequently that ndustrialized nations converted 

from wood to charcoal due to wood scarcity and the need for high temperatures in industrial production.   

Today, one benefit of biomass energy is that it can be readily distributed and could thus provide a reliable 

base-load of renewable energy to complement more intermittent sources such as wind.  

The group discussed the efficient use of biomass fuel through combined heat and power/cogeneration.  

Utilizing steam from the power process to reduce fossil fuels used for heating provides benefits that could 

be better valued and encouraged through public policies.  This discussion could be extended to consider 

other efficient production processes such as biomass gasification. 

Forest biomass is considered to be renewable because the trees utilized can be re-grown.  Forest biomass is 

also said to be carbon neutral for the same reason ς growing trees capture the carbon dioxide released from 

                                                           
3
 IŀǘŎƘ нллу άbƻǾŀ {Ŏƻǘƛŀ ²ƛƴŘ LƴǘŜƎǊŀǘƛƻƴ {ǘǳŘȅέ ŀǾŀƛƭŀōƭŜ ŀǘ http://www.gov.ns.ca/energy/resources/EM/Wind/NS-

Wind-Integration-Study-FINAL.pdf 
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ōƛƻƳŀǎǎ ƎŜƴŜǊŀǘƛƻƴΦ  Lǘ ƛǎ ŜǾŜƴ ǇƻǎǎƛōƭŜ ŦƻǊ ōƛƻƳŀǎǎ ǘƻ ōŜ άŎŀǊōƻƴ ǇƻǎƛǘƛǾŜέ ƛŦ ǇƻǿŜǊ Ǉƭŀƴǘǎ Ŏŀƴ ǎŜǉǳŜǎǘŜǊ 

their emissions. However, after the session, one member of the group (Jamie Simpson) commented that he 

believed that forest biomass can be considered a renewable energy source, but only if harvested according 

to ecosystem-based forestry practices, citing the Forest Stewardship Council certification standard for the 

Maritimes as an example of such practices [Comment 2 ς Appendix B]. 

 

 

This demonstrates that dŜōŀǘŜ ŜȄƛǎǘǎ ƻǾŜǊ ǘƘŜ άǎǳǎǘŀƛƴŀōƛƭƛǘȅέ ƻŦ ŦƻǊŜǎǘ ōƛƻƳŀǎǎΦ  During the session, 

sustainability concerns went farther than carbon neutrality to include concerns about air pollution, 

biodiversity and other ecosystem services offered by forests. Public polling conducted for Nova Scotia Power 

by independent agency CRA showed relatively low domestic consumer support for biomass (32% approval 

versus 99% approval for wind). /ƻƴǎǳƳŜǊǎΩ concerns were related sustainability concerns and that current 

forest management practices should be improved.   

Sustainability concerns also relate to whether forest resources are best used for electricity generation or for 

other purposes.  The group discussed the potential for higher value-added products to be produced from 

forest resources.  Forest resources could also reduce emissions in other areas, for instance by producing 

cellulosic biofuels or utilizing wood pellets for heating. 

Some participants noted that it is important to acknowledge that the assumed carbon reduction benefits 

depend on forest re-growth and sustainable forestry practices and that forests offer a variety of economic, 

social and environmental services.  The use of biomass raised questions with respect to the nature of 

harvesting practices, the sustainable volume of harvest and the long-ǘŜǊƳ ǊŜǎƛƭƛŜƴŎŜ ƻŦ bƻǾŀ {ŎƻǘƛŀΩǎ ŦƻǊŜǎǘ 

ecosystems.  ¢ƘŜ ǉǳŜǎǘƛƻƴ ŀǊƻǳƴŘ Ψǿhat is truly renewable, carbon neutral and sustainable?Ω ǿŀǎ ŀ ǉǳŜǎǘƛƻƴ 

that appeared to cause some debate during this session.  

2.3 Non-Forest Biomass 
This group discussed the plethora of non-forest biomass feed-stocks that could become available.  This 

included manure, municipal waste, switch grass, algae, waste animal renderings, fish oil and crops such as 

canola, rapeseed, soy and hemp. 

The group also considered various generation methods including blending biomass into existing generation 

facilities; gasification; anaerobic digestion; pyrolysis; and use of integrated gasification combined cycle 

generation facilities. 

Due to existing uncertainties about feed-stocks and technology, the group felt that seeing non-forest 

biomass contribute about 5% of the required renewable mix by 2015 was a realistic expectation.  However, 

with improved technologies and policy, the group felt that non-forest biomass could contribute towards 25-

40% of the 2020 renewable energy target. 

Many of the same benefits (for example with respect to reliable generation and distribution) and concerns 

(fpr example with respect to sustainability) discussed in section 2.3 are also relevant for non-forest biomass 

feedstocks and technologies. 



 

5 
 

2.4 Solar 
Participants discussed the potential for solar photovoltaic capacity to be placed on buildings and land.  Other 

solar electricity options such as solar thermal and concentrated solar power technologies could also be 

considered.  The group believed that it was reasonable for solar to contribute to 1% of requirements by 

2015 by installing about 120 MW.  A less aggressive target of 0.6% of requirements was also considered. 

Participants asked if solar hot water heating could also be part of the discussion, with potential for 40-75% 

of hot water use to be solar generated in a home.  For further discussion see displacement in section 2.7. 

Participants also suggested that more information was needed to assess the potential for both solar electric 

and solar heating technologies in Nova Scotia. 

Nova Scotia is generally understood to have a good climate for solar heating because the coldest days are 

also the sunniest and Nova {ŎƻǘƛŀΩǎ ǎƻƭŀǊ ǊŜǎƻǳǊŎŜ ƛǎ ǎƛƳƛƭŀǊ ǘƻ ǘƘŀǘ ƻŦ DŜǊƳŀƴȅΣ ŀ ŎǳǊǊŜƴǘ ƭŜŀŘŜǊ ƛƴ ǎƻƭŀǊ 

energy development.4 

2.5 Ocean Technologies 
Ocean energies are currently considered to be at a pre-commercial level of development, with most focus 

on tidal energy development in the next five years. Participant Peggy Crawford noted subsequently that 

participants primarily discussed tidal and wave energy technologies as part of this session.  The first phase of 

demonstration projects will install 4 MW of ocean energies, with a subsequent phase that could range from 

20-30 MW.5  These demonstration-scale projects could contribute to 3-6% of the 2015 renewables target. 

Participants discussed the potential for 2.5% of the target to be met with ocean energy renewables.  In 

particularΣ ǇŀǊǘƛŎƛǇŀƴǘǎ ǎŀƛŘ ǘƘŀǘ άǘƛŘŀƭ Ŏŀƴ ǊŜŀƭƭȅ ǊŀƳǇ ǳǇέ ŀŦǘŜǊ нлмрΣ ǿƛǘƘ ǇƻǘŜƴǘƛŀƭ ŎƻƴǘǊƛōǳǘƛƻƴǎ ŦǊƻƳ 

wave and offshore wind as well.    

The Bay of Fundy has some of the highest tides in the world.  An EPRI evaluation of two locations in the Bay 

found the potential to generate 300 MW of tidal energy.6  If this could be developed it would produce about 

9-10% of requirements, with a 40% capacity factor. 

In addition to the demonstration projects mentioned, Nova Scotia also conducted a Strategic Environmental 

Assessment of ocean energy technologies and a policy framework for developers. 

2.6 Energy Imports  
Nova Scotia currently has a 300-350 MW, 345 kV, transmission interconnection with New Brunswick.  The 

capacity of the current Nova Scotia system is roughly 2300 MW. 

Participants discussed the potential to increase energy imports by upgrading the intertie with New 

Brunswick to import power from the Maritime Provinces and Maine and potentially hydroelectricity from 

Quebec.  The Lower Churchill project in Labrador was also discussed.  During the session it was noted that 

                                                           
4
 Communication from Alex Pavlovski, Green Power Labs 

5
 Personal Communication with NS Dept. of Energy  

6
 9twL нллс άbƻǾŀ {Ŏƻǘƛŀ ¢ƛŘŀƭ Lƴ-{ǘǊŜŀƳ 9ƴŜǊƎȅ /ƻƴǾŜǊǎƛƻƴΥ {ǳǊǾŜȅ ŀƴŘ /ƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ƻŦ tƻǘŜƴǘƛŀƭ tǊƻƧŜŎǘ {ƛǘŜǎέ 

available at 
http://oceanenergy.epri.com/attachments/streamenergy/reports/Tidal_003_NS_Site_Survey_Report_REV_2.pdf 
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this project is expected to install 10,000 MW, although Participants Don Reagan and Scott McCoombs have 

subsequently commented that this is actually 2,800 MW of incremental large scale hydro electricity for the 

tǊƻǾƛƴŎŜΩǎ ƻǿƴ ǳǎŜ ŀƴŘ ŜȄǇƻǊǘΦ  ¢ƘŜ ǇǊƻƧŜŎǘ ŎƻǳƭŘ ǊŜǉǳƛǊŜ ǘǊŀƴǎƳƛǎǎƛƻƴ ǘƘǊƻǳƎƘ vǳŜōŜŎ ƻǊ ǘƻ ǘƘŜ aŀǊƛǘƛƳŜǎ 

through underwater cable.  One possibility is a connection from Newfoundland to Cape Breton in Nova 

Scotia.  Many uncertainties exist with respect to the timing of the development of this project and the 

nature of transmission development and energy import/export markets.  In any case, energy from the Lower 

Churchill project is not expected to be available by 2015, but perhaps by 2020. 

Participŀƴǘǎ ōŜƭƛŜǾŜŘ ǘƘŀǘ ƛƳǇƻǊǘŜŘ ŜƴŜǊƎȅ ƛǎ ŎǳǊǊŜƴǘƭȅ ƴƻǘ ŎƻǳƴǘŜŘ ŀǎ ƭŜƎŀƭƭȅ άǊŜƴŜǿŀōƭŜέ, as defined by the 

Renewable Energy Standard in Nova Scotia (this point was noted subsequent to the meeting by Scott 

McCoombs).  A question exists as to whether renewable energy imports should count towards the target, or 

whether imports should be considered as a system balancing strategy to integrate domestic intermittent 

renewable energy.  If the latter is the case, then imports would not affect the 25% target, but might affect 

the other 75% of generation in the Province.  The availability of hydroelectricity imports is of particular 

interest, given its ability to balance intermittent renewable energy. 

The augmentation of imports in either case introduces the potential to increase regional cooperation to 

integrate renewable energy.  A recent renewable integration study in New Brunswick recommended 

increased cooperation with the Maritime Provinces, New England and Quebec and the creation of a regional 

transmission expansion plan.7  Participants discussed the potential for this improved cooperation to result in 

ǘƘŜ ŜǎǘŀōƭƛǎƘƳŜƴǘ ƻŦ ŀ ǊŜƎƛƻƴŀƭ ǎȅǎǘŜƳ ƻǇŜǊŀǘƻǊΣ ƻǊ ǇƻǘŜƴǘƛŀƭƭȅ ŀ άǊŜƎƛƻƴŀƭ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ŎƻǊǇƻǊŀǘƛƻƴέΦ 

2.7 Other Technologies and Displacement  
A group was also createŘ ǘƻ ŘƛǎŎǳǎǎ άƻǘƘŜǊέ ǘŜŎƘƴƻƭƻƎƛŜǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘƻǎŜ ǘƘŀǘ ŎƻǳƭŘ ŘƛǎǇƭŀŎŜ ŜƭŜŎǘǊƛŎƛǘȅ ǳǎŜΦ 

As mentioned above, Nova Scotia has Demand Side Management (DSM) goals and targets that we can 

assume will be achieved for scenario development purposes by reducing overall requirements for energy 

generation.  Participants discussed the potential to achieve even further energy savings.  This could be 

accomplished through additional end-use energy savings8; switching heating systems towards geothermal9 

or other non-electric heating sources such as wood pellets or natural gas liquids; solar hot water heating; 

use of district heating and heat from combined heat and power operations. 

! ǉǳŜǎǘƛƻƴ ŀǊƛǎŜǎ ŀǎ ǘƻ ǿƘŜǘƘŜǊ ǘƘŜǎŜ άŘƛǎǇƭŀŎŜƳŜƴǘέ ǘŜŎƘƴƻƭƻƎƛŜǎ ǎƘƻǳƭŘ ōŜ ŎƻǳƴǘŜŘ ƛƴ ǘƘŜ ƴǳmerator or 

the denominator.  Should the target count energy efficiency as a renewable energy source?  Changing these 

definitions could have significant effects.  For example, if the energy savings in Nova Scotia currently 

targeted were allowed to count as ǊŜƴŜǿŀōƭŜ ǎƻǳǊŎŜǎΣ тр҈ ƻŦ ǘƘŜ ǇǊƻǾƛƴŎŜΩǎ нлмр ǘŀǊƎŜǘ ŎƻǳƭŘ ōŜ ƳŜǘ ōȅ 

the already planned DSM initiatives, leaving less of a requirement for new renewable energy generation. 

                                                           
7
 9ŀ 9ƴŜǊƎȅ !ƴŀƭȅǎŜǎ нллу ά[ŀǊƎŜ {ŎŀƭŜ ²ƛƴŘ tƻǿŜǊ ƛƴ bŜǿ .ǊǳƴǎǿƛŎƪ ς ! wŜƎƛƻƴŀƭ {ŎŜƴŀǊƛƻ {ǘǳŘȅ ¢ƻǿŀǊŘǎ нлнрέ 

available at http://ea -energianalyse.dk/projects-english/725_integration_of_wind_power_in_new_brunswick.html 
8
 Some jurisdictions are achieving 3% annual incremental savings through DSM measures, which Nova Scotia might be 

able to realistically ramp-up to by 2015.  Given the need for ramp-up, these additional savings could reduce load by 
an extra about 230 GWh in 2015 and it would contribute to much larger cumulative energy savings in future years. 

9
 Participants did not feel that geothermal electric generation projects were viable in Nova Scotia. 
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It is possible to define a target for both renewable energy generation + DSM in the numerator and the 

expected requirements without DSM in the denominator.  The existing renewable and DSM targets could 

then be re-ǎǘŀǘŜŘ ŀǎ ŀ ǇǊƻǾƛƴŎƛŀƭ ǘŀǊƎŜǘ ƻŦ оо҈ άƎǊŜŜƴ ŜƴŜǊƎȅέ ōȅ нлмрΦ  hǊ ǘƘŜ ǾŀƭǳŜ ƻŦ ǘƘŜǎŜ ǘŜŎƘƴƻƭƻƎƛŜǎ 

as denominator reducers could be acknowledged ς requiring less absolute renewable energy production to 

meet the 25% generation target. 

This group also discussed the potential for electricity generation from combined heat and power (CHP).  CHP 

generation could come from renewable (e.g. biomass) or non-renewable (e.g. natural gas) sources.   

tŀǊǘƛŎƛǇŀƴǘǎ ƘƛƎƘƭƛƎƘǘŜŘ ǘƘŜ ŎƻƴŎŜǊƴ ǘƘŀǘ ŎŜǊǘŀƛƴ ŦƻǊƳǎ ƻŦ /It ŎƻǳƭŘ ōŜ άƻǊǇƘŀƴŜŘέ ōŜŎŀǳǎŜ ǘƘŜȅ ǿƛƭƭ Ŏƻǳƴǘ 

as neither renewable nor DSM technologies.  (See also Sec 2.2 ς biomass ς for discussion of CHP). 

The potential use of energy from non-renewable CHP operations introduces questions with respect to the 

ǇǳǊǇƻǎŜ ƻŦ bƻǾŀ {ŎƻǘƛŀΩǎ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ǘŀǊƎŜǘΦ  /It ƛǎ ŀ ǇƻǘŜƴǘƛŀƭƭȅ ƭŀǊƎŜ ŀƴŘ Ŏƻǎǘ-effective method of 

reducing GHG emissions.  However, CHP from non-renewable sources might not be viewed as the type of 

transformational, zero-emissions technologies that a renewable energy target is assumed to be seeking to 

develop.  Non-ǊŜƴŜǿŀōƭŜ /It ƛǎ ƻŦǘŜƴ ǾƛŜǿŜŘ ŀǎ ŀ άǘǊŀƴǎƛǘƛƻƴŀƭέ ǘŜŎƘƴƻƭƻƎȅ ǘƘŀǘ ǿƛƭƭ ǊŜŘǳŎŜ emissions in the 

medium-term, but eventually be replaced by fully renewable options.  On one hand, it might be desirable to 

encourage a mature, cost-ŜŦŦŜŎǘƛǾŜ ŀƴŘ ƛƳǇƻǊǘŀƴǘ ǘŜŎƘƴƻƭƻƎȅ ƭƛƪŜ /It ƛƴ bƻǾŀ {ŎƻǘƛŀΩǎ ƳƛŘ-term renewable 

target for 2015.  On the other hand, encouraging non-renewable CHP could compete with other 

technologies and improve the efficiency of fossil fuels and thus impede more radical energy transitions.  If 

the latter concern is prevalent, it might be desirable to have a stand-alone strategy for non-renewable CHP. 

Participants also discussed the potential for increases in electric demand, principally due to the potential 

ŘŜǇƭƻȅƳŜƴǘ ƻŦ ŜƭŜŎǘǊƛŎ ŎŀǊǎ ƛƴ bƻǾŀ {ŎƻǘƛŀΦ  bƻǾŀ {ŎƻǘƛŀΩǎ нллт LƴǘŜƎǊŀǘŜŘ wŜǎƻǳǊŎŜ tƭŀƴ ǿŀǊƴŜŘ ǘƘŀǘ 

increases in electric demand could result in the construction of a new coal-fired power plant.10  However, 

ǘƘŜǊŜ ƛǎ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ŜƭŜŎǘǊƛŎ ŎŀǊ ōŀǘǘŜǊƛŜǎ ǘƻ ōŜ ŎƘŀǊƎŜŘ ǿƛǘƘ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ƛŦ ǘƘŜ ŎƻǊǊŜŎǘ άǎƳŀǊǘ ƎǊƛŘέ 

technologies can be utilized. 

Participants also discussed ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ǘƘŜ ǳǎŜ ƻŦ άǎƳŀǊǘ ƎǊƛŘέ ŘŜƳŀƴŘ ŎƻƴǘǊƻƭ ƳŜŀǎǳǊŜǎ ǘƘŀǘ ǿƻǳƭŘ 

couple electric demand with renewable energy supply to integrate a greater amount of renewable energy 

into the system  (See section 3.4). 

The group clearly felt that dramatic energy savings and energy generation through CHP and other 

displacement technologies were possible, suggesting that 1/3rd, and potentially 100%, of the renewable 

ŜƴŜǊƎȅ ǘŀǊƎŜǘ ŎƻǳƭŘ ōŜ ŀŎƘƛŜǾŜŘ ǘƘǊƻǳƎƘ ǘƘŜǎŜ άƻǘƘŜǊέ ǘŜŎƘƴƻƭƻƎƛŜǎέΦ11 

3 - Scenarios 
After the technology discussions participants constructed four different scenarios, which will now be 

presented and discussed in turn.  Each scenario considered various combinations of renewable energy 

                                                           
10

 NSPI Integrated Resource Plan 2006-2007 available at 
http://www.nspower.ca/en/home/aboutnspi/ratesandregulations/regulatoryinitiatives/previousinitiatives/nspiinteg
ratedresourceplan20062007.aspx 

11
 Please note the ambiguities of counting efficiency savings in the numerator and the discussion of non-renewable 
CHP. 
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technologies that could potentially meet the 25% target, with different emphasis placed on the total 

contribution that each technology could offer; participants discussed what types of futures could arise by 

ŎƻƴǎƛŘŜǊƛƴƎ ǇƻǎǎƛōƭŜ ǘƛǘƭŜǎ ŀƴŘ ƴŜǿǎǇŀǇŜǊ ƘŜŀŘƭƛƴŜǎ ŀƴŘ ǿƘŀǘ ŎƻǳƭŘ ΨŜƴŀōƭŜΩ ƻǊ ΨōƭƻŎƪΩ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ 

each scenario.  It should be noted here that the intention of the scenarios was not to develop particular 

ǎǘǊŀǘŜƎƛŜǎΣ ǊŀǘƘŜǊ ǘƻ ŘŜǾŜƭƻǇ ǇƭŀǳǎƛōƭŜ ΨǎǘǊŜǘŎƘ ǎŎŜƴŀǊƛƻǎΩ ǘƘŀǘ ǿƻǳƭŘ ŀƭƭƻǿ ŀǎǎǳƳǇǘƛƻƴǎ ǘƻ ōŜ ǘŜǎǘŜŘ ŀƴŘ 

pre-requisites for targets to be met.  In addition, thŜ Ŧƛƴŀƭ Ǝƻŀƭ ƻŦ ǘƘƛǎ ǇǊƻŎŜǎǎ ƛǎ ƴƻǘ ǘƻ άǇƛŎƪέ ŀ ǎŎŜƴario, but 

to gain insights for  Nova ScotiaΩǎ ŦǳǘǳǊŜ renewable energy strategy.  

3.1 Scenario 1 ɀ Ȱ"ÌÏ×ÉÎÇ ÉÎ ÔÈÅ 7ÉÎÄȱ 
¢Ƙƛǎ ǎŎŜƴŀǊƛƻ ǿŀǎ ƴŀƳŜŘ άǘƘŜ ŀƴǎǿŜǊ ƛǎ ōƭƻǿƛƴƎ ƛƴ ǘƘŜ ǿƛƴŘέΦ  ¦ƴŘŜǊ ǘƘƛǎ ǎŎŜƴŀǊƛƻΣ ǘhe overwhelming 

majority of the target would be met through wind energy resources (mostly onshore), and energy imports 

would be utilized as a strategy to balance the grid if and when wind resources are not available or as a 

deliberate strategy to meet the target.   The illustrative (rather than definitive) proportion of wind energy 

under this scenario could be as high as 80-100%, with potential for 20% of the target to be met through 

imports. 

The strategy followed in this scenario is to procure the resource that is currently the most available and 

cost-effective technological option.  Nova Scotia would build on previous experience and expertise in the 

province. 

bƻǾŀ {ŎƻǘƛŀΩǎ ²ƛƴŘ LƴǘŜƎǊŀǘƛƻƴ {ǘǳŘȅ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ǘƘŜ ŀŘŘƛǘƛƻƴ ƻŦ рул a² όмо҈ of requirements) to meet 

the 2013 renewable energy standard could be installed with minor grid upgrades and operational changes.  

Meeting 80% of the target with wind would be equal to 596 MW or 13% of requirements ς only slightly 

ŀōƻǾŜ ǘƘŜ ƳŀƴŘŀǘŜŘ άwŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ {ǘŀƴŘŀǊŘέ ƛƴ нлмоΦ  aŜŜǘƛƴƎ млл҈ ƻŦ ǘƘŜ ǘŀǊƎŜǘ ǿƛǘƘ ǿƛƴŘ ǿƻǳƭŘ 

require the integration of about 730 MW or about 15% of requirements. This level of wind development 

could start to introduce the need for more extensive integration strategies. 

The use of imports in this scenario, whether to manage the system and/or to meet the renewables target 

itself, could also be seen as modelling a strategy of increased regional cooperation.  Participants at the 

ƳŜŜǘƛƴƎ ŘƛǎŎǳǎǎŜŘ ǇƻǘŜƴǘƛŀƭ ŦǳǘǳǊŜ ƴŜǿǎǇŀǇŜǊ ƘŜŀŘƭƛƴŜǎ ǘƘŀǘ ǊŜŀŘ άǊŜƎƛƻƴŀƭ ǎȅǎǘŜƳ ƻǇŜǊŀǘƻǊ ŎǊŜŀǘŜŘέ ŀƴŘ 

άb{κb. ǘƻ ǘǿƛƴ ǇƻǿŜǊ ƭƛƴŜǎ ǊŀǘƘŜǊ ǘƘŀƴ ƘƛƎƘǿŀȅǎέΦ 

As noted, participants felt this level of development could lead to major provincial and/or regional 
integration strategies ς ushering in new areas of innovation.  Future ƘŜŀŘƭƛƴŜǎ ŎƻǳƭŘ ǊŜŀŘ άbƻǾŀ {Ŏƻǘƛŀ 
ŎƻƳǇŀƴȅ ǇƛƻƴŜŜǊǎ /ŀƴŀŘŀΩǎ ŦƛǊǎǘ ǇƻǿŜǊ ǎǘƻǊŀƎŜ ŦŀŎƛƭƛǘȅέ ŀƴŘ άb{ ǎǘŀǊǘǎ ǎƳŀǊǘ ƎǊƛŘ ǳǇƎǊŀŘŜ ǇǊƻƧŜŎǘέΦ  
Participants also considered potential economic opportunities within this level of wind development with 
headlines such ŀǎ άǿind turbine blade manufacturing starts at Trenton WorksέΦ 

Participants discussed the potential for many different sub-scenarios to occur within this overall scenario 

with respect to public acceptance, level of community involvement, and the character of wind development.  

tŀǊǘƛŎƛǇŀƴǘǎ ŦŜƭǘ ŦǳǘǳǊŜ ƘŜŀŘƭƛƴŜǎ ŎƻǳƭŘ ǊŜŀŘ άb{ ŎƛǘƛȊŜƴǎ ŜƳōǊŀŎŜ ǿƛƴŘ ǇƻǿŜǊέ ƻǊ άǇƻƭƛŎŜ ōŀǘǘƭŜ ǿƛǘƘ ǿƛƴŘ 

ǘǳǊōƛƴŜ ǇǊƻǘŜǎǘƻǊǎέ ŀƴŘ άŜƴŜǊƎȅ ǇƻǾŜǊǘȅ ƛƴŎǊŜŀǎŜǎέΦ  tŀǊǘƛŎƛǇŀƴǘǎ ŎƻƴǎƛŘŜǊŜŘ ǇƻƭƛŎƛŜǎ ǎǳŎƘ ŀǎ ǘƘŜ ƭŀǳƴŎƘ ƻŦ 

community renewable funds, feed-in tariffs, and other incentive policies that could influence future 

outcomes. 
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¢ƘŜ ƎǊƻǳǇΩǎ ŘƛǎŎǳǎǎƛƻƴ ƘƛƎƘƭƛƎƘǘŜŘ ǘƘŀǘ ǘƘŜ ƭŜǾŜƭ ƻŦ ŎƻƳƳǳƴƛǘȅ ƻǿƴŜǊǎƘƛǇ ƻŦ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ǇǊƻƧŜŎǘǎ 

should be explicitly considered.  Nova Scotia could emulate Denmark and Germany with 80% and 50% levels 

ƻŦ ŎƻƳƳǳƴƛǘȅ ƻǿƴŜǊǎƘƛǇ ƻŦ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ŘŜǾŜƭƻǇƳŜƴǘǎ ƻǊ ŜƳǳƭŀǘŜ ǘƘŜ άōƛƎ ǿƛƴŘέ ƳƻŘŜƭ ƛƴ ¢ŜȄŀǎΦ  

3.1.1 Policy Enablers and Blockers  

tŀǊǘƛŎƛǇŀƴǘǎ ŘƛǎŎǳǎǎŜŘ ŀ ƴǳƳōŜǊ ƻŦ ǇƻǘŜƴǘƛŀƭ ǇƻƭƛŎȅ ΨŜƴŀōƭŜǊǎΩ ŀƴŘ ΨōƭƻŎƪŜǊǎΩ ǘƻ the development of this 

scenario. 

hƴŜ ŎƻƴŎŜǊƴ ƛǎ ǘƘŜ ŜȄƛǎǘŜƴŎŜ ƻŦ ŎƻƴǘǊŀŎǘ ŦŀƛƭǳǊŜ ǿƛǘƘƛƴ bƻǾŀ {ŎƻǘƛŀΩǎ ŎǳǊǊŜƴǘ άǊŜǉǳŜǎǘ ŦƻǊ ǇǊƻǇƻǎŀƭǎέ 

procurement system.  A 2006 KEMA study found that 50% of signed contracts for renewable energy have 

not been delivered, with a suggestion for a 30% over-contract hedge to ensure targets are achieved.12  Nova 

Scotia has recently seen dramatic rates of contract failure in the wake of the economic turndown, and there 

is very real potential that NSPI will fail to meet the 2010 renewable energy standard. 

Other blockers include public opposition; lack of planning permission; transmission constraints for both 

particular projects and the system as a whole; high fixed regulatory costs; and lack of skilled local workforce 

for construction, installation and maintenance of wind turbines . 

tŀǊǘƛŎƛǇŀƴǘǎ ŘƛǎŎǳǎǎŜŘ ŀōŀƴŘƻƴƛƴƎ ǘƘŜ ŎǳǊǊŜƴǘ άǊŜǉǳŜǎǘ ŦƻǊ ǇǊƻǇƻǎŀƭǎέ ǎȅǎǘŜƳ ŦƻǊ ŀ άŦŜŜŘ-ƛƴ ǘŀǊƛŦŦέ όCL¢ύ ǘƻ 

ensure a more rapid and stable development of wind-based renewables.  Another option might be 

maintenance of the current renewable portfolio standard (RPS) approach with some revisions such as more 

extensive over-contracting or increased ability for the utility to adapt in the event of contract failure. 

Participant Scott McCombs subsequently pointed out that another option discussed was some combination 

of both of these. 

bƻǾŀ {ŎƻǘƛŀΩǎ ǊŜƴŜǿŀōƭŜ ǇƻƭƛŎȅ ƘƛǎǘƻǊȅ ƛƴŎƭǳŘŜǎ ŀ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ƳŀŘŜ ōȅ ǘƘŜ 9ƭŜŎǘǊƛŎƛǘȅ aŀǊƪŜǘ 

Governance Committee in 2003 to allow renewable producers to sell directly to consumers.13  It is unclear 

what contribution to the target this policy would make since consumer-buy policies have not led to 

significant developments in other jurisdictions.  However, many stakeholders have developed plans in 

anticipation of the implementation of this policy [Comment 3 ς Appendix B]. 

This scenario requires a fairly significant ramp-up of current development technologies in a relatively short 

period of time, suggesting the need to streamline approval processes.  This would include the creation of 

standard rules for renewable energy project interconnection, including rules with respect to which costs of 

interconnection, distribution and transmission upgrades are to be paid by the developer and which will be 

made equitable across all ratepayers.14 

Labour market strategies would also need to ensure that adequate skills are available for installation, service 

and maintenance of turbines.  

                                                           
12

 .ǳƛƭŘƛƴƎ ŀ άaŀǊƎƛƴ ƻŦ {ŀŦŜǘȅέ ƛƴǘƻ wŜƴŜwable Energy Procurements: A Review of Experience with Contract Failure.  
Consultant Report prepared by KEMA Inc. for California Energy Commission, January 2006. 

13
 See Recommendation 51 in Electricity Marketplace Governance Committee ς Final Report 

14
 This ƛǎ ƻŦǘŜƴ ŜȄǇǊŜǎǎŜŘ ŀǎ ŀ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ άǎƘŀƭƭƻǿέ ŀƴŘ άŘŜŜǇέ ŎƻƴƴŜŎǘƛƻƴ ŎƘŀǊƎƛƴƎΦ 
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If Nova Scotia is to consider meeting 100% of the target with wind and to move forward with renewable 

energy development in the future, the Province will need to prepare a plan to expand the current electricity 

storage and distribution system to accommodate this form energy.  This could occur on a regional basis 

through the use of greater numbers of imports and/or the potential use of energy storage and other smart 

grid technologies.  The strategy could involve placing this responsibility on the system operator, which 

would be overseen by the Utility and Review Board (UARB) and/or it could follow a more decentralized 

development strategy by, for example, establishing feed-in tariffs for energy storage technologies or service 

contracts for storage and demand response ancillary services. 

Planning permissions would need to be streamlined for this scenario to be enacted.  Renewable energy 

projects can face a disproportionate administrative burden if they are required to meet regulatory approval 

ŀƴŘ ŦŀŎŜ Ǌƛǎƪ ŦƛƴŀƴŎƛƴƎ ǇǊƻŎŜǎǎŜǎ ǘƘŀǘ ŀǊŜ ǘŀƛƭƻǊŜŘ ǘƻ ƭŀǊƎŜ ŎŜƴǘǊŀƭƛȊŜŘ ƎŜƴŜǊŀǘƛƻƴ ŀǎǎŜǘǎΦ  hƴǘŀǊƛƻΩǎ ǊŜŎŜƴǘ 

άDǊŜŜƴ 9ƴŜǊƎȅ !Ŏǘέ Ŏƻƴǘŀins provisions for renewable energy projects to override by-laws and other 

restrictions. 

Clear siting regulations will be required and environmental assessments must also be provided that can 

smooth regulatory approval processes and encourage public support.  The US Department of Energy has 

estimated that 10-25% of proposed wind projects are not built due to environmental concerns and local 

opposition.15  Clear rules about environmental impacts and strategies to make wind energy development a 

benefit instead of a burden for local communities may be required. 

As discussed by participants, a variety of different levels of local community ownership are possible within 

this scenario (as with others).  If community ownership is desired, contracting processes could be simplified 

through the introduction of a feed-in tariff (FIT).  The FIT price could also be differentiated in accordance 

with the percentage of community equity ownership.  In addition an even more simplified contract 

procedure for very small renewable projects could be created.   

Additional measures could include the creation of renewable energy resource centre(s) to act as information 

and resource hubs for rural communities and other potential developers.  These measures could 

complement the financial ƛƴŎŜƴǘƛǾŜǎ ŀƭǊŜŀŘȅ ŀǾŀƛƭŀōƭŜ ǘƘǊƻǳƎƘ bƻǾŀ {ŎƻǘƛŀΩǎ /ƻƳƳǳƴƛǘȅ 9ŎƻƴƻƳƛŎ 

Development Investment Funds (CEDIF). 

3.2 Scenario 2 ɀ Ȱ"ÉÇ 7ÉÎÄ ÁÎÄ "ÉÇ "ÉÏÍÁÓÓȱ 
The second scenario considered meeting the target through a combined application of large-scale wind and 

biomass energy developments.  The illustrative (rather than definitive) proportion of the renewable target 

met by biomass energy was 50% in this scenario, with another 50% contributed by wind.  

Participants provided both optimistic and pessimistic titles and future headlines for this scenario.  Headlines 

ǎǳŎƘ ŀǎ άŎƻƳƳǳƴƛǘȅ ŜƴŜǊƎȅ ƛǎ ŘŜŀŘέ ŜȄǇǊŜǎǎŜŘ ŎƻƴŎŜǊƴǎ ƻǾŜǊ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƭŀŎƪ ƻŦ ŎƻƳƳǳƴƛǘȅ ƛƴǾƻƭǾŜƳŜƴǘ 

from (mostly) large scale wind and biomass projects that will benefit a few large players.  Future headlines 

ǎǳŎƘ ŀǎ άǎƳƻƪƛƴƎ ƪƛƭƭǎέ ƘƛƎƘƭƛƎƘǘŜŘ ŦŜŀǊǎ ŦƻǊ ǇƻǘŜƴǘƛŀƭ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇŀŎǘǎ ŀƴŘ άōŀŎƪ ǘƻ ǘƘŜ ŦǳǘǳǊŜέ 

recognized that a shift from coal to wood is being considered after the shift from wood to coal during the 

                                                           
15

 {ŜŜ ¦{ 5h9 нллу άнл҈ ²ƛƴŘ 9ƴŜǊƎȅ ōȅ нлолέΣ ǇƎΦ млс ŀǾŀƛƭŀōƭŜ ŀǘ 
http://www1.eere.energy.gov/windandhydro/pdfs/41869.pdf 
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Industrial Revolution.  On the other hŀƴŘΣ ǘƛǘƭŜǎ ǎǳŎƘ ŀǎ άtǊƻǾƛƴŎƛŀƭ ǇƻƭƛŎȅ ƻŦŦŜǊǎ ǊŜƭƛŜŦ ǘƻ ŦƻǊŜǎǘǊȅ Ƨƻōǎέ ŀƴŘ 

άbiomass creates renewable back-ǳǇ ǘƻ ǿƛƴŘέ ǎǳƎƎŜǎǘ ǘƘŀǘ ǘƘŜ ƎǊŜŀǘŜǊ ǳǎŜ ƻŦ ōƛƻƳŀǎǎ ŜƴŜǊƎȅ ƳƛƎƘǘ ǇǊƻǾƛŘŜ 

economic benefits and ease renewable integration concerns. 

Meeting a significant portion of the target by developing up to 400 MW of wind energy should allow for 

relatively simple integration and biomass projects would provide easily distributed, base-load power.  

Participants also suggested that Combined Heat and Power (CHP) could ensure that biomass resources are 

more efficiently utilized.  For these reasons, many participants felt this could be the least costly scenario. 

Participants noted the potential for negative public perception to result from the clear cutting of forests.  In 

response to these concerns, participants mentioned the need to develop harvesting guidelines.  This 

highlights issues with respect to the definitions of renewable energy, carbon neutrality, and sustainable 

energy mentioned in section 2.3. 

3.2.1 Policy Enablers and Blockers  

Many of the issues with wind development mentioned in section 3.1 also apply in this scenario, although to 

a lesser extent with respect to near-term integration issues. 

Some participants involved in this discussion felt that to develop biomass on this scale, the government 

would need to clearly define the rules of the game for biomass development in terms of size, scale and 

timeframe.  Both wind and biomass projects could be developed under a FIT or RPS (with over-contracting) 

regime.  Clear answers on the definition of renewable biomass, carbon-neutrality, and sustainability would 

have to be provided to minimize the associated controversy.  This analysis could include sustainable 

harvesting practices, the appropriate volume of harvesting in Nova Scotia, air emission implications, and 

efficient use of biomass resources through technologies such as combined heat and power and gasification.  

3.3 Scenario 3 ɀ Ȱ$ÉÓÐÌÁÃÅÍÅÎÔ 0ÌÕÓ 4ÅÃÈÎÏÌÏÇÙ 0ÕÓÈȱ 
The third scenario was described as one that sought to push innovative technologies into the Nova Scotia 

marketplace.  This scenario seeks to significantly accelerate the development of the emerging technologies 

of ocean, solar, non-ŦƻǊŜǎǘ ōƛƻƳŀǎǎ ŀƴŘ ǊŀŘƛŎŀƭ ƭŜǾŜƭǎ ƻŦ άŘƛǎǇƭŀŎŜƳŜƴǘέ ǿƛǘƘ ƳŀǘǳǊŜ ǘŜŎƘƴologies such as 

wind and biomass generating smaller amounts. 

This strategy would position Nova Scotia at the leading edge of certain technological learning curves.  As 

they are developed renewable energy technologies can significantly reduced their costs, creating a learning 

curve of decreasing cost with increased development.16  This phenomenon occurs through a combination of 

economies of scale as well as processes of learning by doing, using and adopting. 

This scenario sees Nova Scotia doing its part to accelerate processes of learning and cost reductions of new 

technologies and positioning itself as a leading jurisdiction in radical and disruptive technologies that could 

be widely developed in the future. 

The scale of a Nova Scotia mission-oriented, technology push strategy should be not be underestimated.  

Consider for comparative purposes that the solar technology group suggested a 120 MW goal for solar to be 

                                                           
16

 {ŜŜ L9! нллл ά9ȄǇŜǊƛŜƴŎŜ /ǳǊǾŜǎ ŦƻǊ 9ƴŜǊƎȅ ¢ŜŎƘƴƻƭƻƎȅ tƻƭƛŎȅέ ŀǾŀƛƭŀōƭŜ ŀǘ 
http://www.iea.org/textbase/nppdf/free/2000/curve2000.pdf 
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installed in Nova Scotia over the next five years and that Germany added 1500 MW of new solar PV in 2008 

alone.17 

However like many smaller jurisdictions, Nova Scotia could develop particular novel technologies by 

ŦƻƭƭƻǿƛƴƎ άƴƛŎƘŜέ ǎǘǊŀǘŜƎƛŜǎΣ ǇƻǘŜƴǘƛŀƭƭȅ ƭƛƴƪŜŘ ǿƛǘƘ ǊŜƎƛƻƴŀƭΣ ƴŀǘƛƻƴŀƭ ƻǊ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ƴŜǘǿƻǊƪǎΦ  !ƴ ŜŀǊƭȅ 

start would permit the development of local expertise, it would initiate learning processes that can only 

ƻŎŎǳǊ ƛƴ ƛƴǘŜǊŀŎǘƛƻƴ ǿƛǘƘ ŎƻƴǎǳƳŜǊǎ ƛƴ ǊŜŀƭ ŜƴǾƛǊƻƴƳŜƴǘǎ ŀƴŘ ŀƭƭƻǿ bƻǾŀ {ŎƻǘƛŀΩǎ ƭŜƎŀƭ ŀƴŘ ǎƻŎƛŀƭ 

institutions to adapt to new technologies. 

Solar electric technologies could involve a strategy of experimentation with particular subcategories of 2nd 

generation thin-film solar technologies, emerging 3rd generation technologies aiming for much higher 

efficiencies of sunlight to electricity conversion, building integrated solar and/or concentrated solar.  

Meeting 1% of requirements, or more, through solar technologies (meeting about 8% of the renewable 

target) could allow for a variety of experimental demonstrations of these novel technologies. 

Nova Scotia might be uniquely placed to be a strategic leader in ocean energy due to its geography.  

Participants discussed the potential for the Province to develop expertise and a manufacturing base with 

these technologies.  This scenario considered meeting 10% of the target with ocean energy, which would be 

an expansion of the demonstration projects already planned. 

The scenario also considered the use of non-forest biomass, which could result in innovations from the 

coupling of the PǊƻǾƛƴŎŜΩǎ ŦŀǊƳƛƴƎ ǎŜŎǘƻǊ ǿƛǘƘ ŜƴƎƛƴŜŜǊǎ ǎŜŜƪƛƴƎ ƳƻǊŜ ŜŦŦƛŎƛŜƴǘ generation technologies.  

The non-forest biomass group estimated that these technologies could be significantly scaled up. 

Also considered in this scenario, is the potential for radical improvements in energy efficiency and 

displacement which could result from developing expertise in the complete redesign of buildings and 

ƻǇŜǊŀǘƛƻƴǎ ŀǎ ǎǳƎƎŜǎǘŜŘ ƛƴ ¢ƘŜ wƻŎƪȅ aƻǳƴǘŀƛƴ LƴǎǘƛǘǳǘŜΩǎ ŎƻƴŎŜǇǘ ƻŦ άǘǳƴƴŜƭƭƛƴƎ ǘƘǊƻǳƎƘ ǘƘŜ Ŏƻǎǘ ōŀǊǊƛŜǊέΣ 

whereby the per unit costs of efficiency are dramatically reduced with radical resource productivity.18   

Since many of these technologies are considered to be unknown, the illustrative generation mix for this 

scenario (see appendix A) considered a range of generation levels.  This recognizes the potential for 

development aspirations to not be met, or it could possibly signal an intention to cut-off policy support if a 

ǘŜŎƘƴƻƭƻƎȅ ƛǎ ŎƭŜŀǊƭȅ ōŜŎƻƳƛƴƎ ŀ άƭƻǎŜǊέΦ 

3.3.1 Policy Enablers and Blockers  

This scenario envisions a supply-push technology strategy.  It also recognizes that uncertainty will exist with 

respect to volume of final development and per unit costs. 

Legislating quantitative targets or establishing fixed prices equal to production costs in this case could be 

quite speculative.  This scenario lends itself to the development of many demonstration projects, seeking to 

conduct frequent evaluations of technologies by a large range of firms, users, and research institutions.  The 

increased volume of electricity supply from these sources would indicate a substantial number of small-scale 

                                                           
17

 Renewables Global Status Report 2009, Pg. 24.  Available at http://www.ren21.net/pdf/RE_GSR_2009_Update.pdf 
18

 wƻŎƪȅ aƻǳƴǘŀƛƴ LƴǎǘƛǘǳǘŜ мффт ά¢ǳƴƴŜƭƛƴƎ ¢ƘǊƻǳƎƘ ǘƘŜ /ƻǎǘ Barrier: Why Big Savings Often Cost Less than Smaller 
hƴŜǎέ ±ƻƭ моΣ bƻΦ н ŀǾŀƛƭŀōƭŜ ŀǘ http://www.rmi.org/images/PDFs/Newsletter/NLRMIsum97.pdf 
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experiments in a variety of technologies and sub-technologies.  Currently, the Nova Scotia government is 

undertaking the demonstration of three ocean technologies. 

Highly differentiated and lucrative feed-in tariffs might also play a role in this strategy, especially to 

encourage new combinations of technologies.  For instance, a FIT could provide additional incentives to 

encourage building integrated solar or efficient biogas techniques. 

Frequent monitoring of progress would be important to assess the viability of achieving targets and changes 

in technology costs.  Government must be ready to provide extra resources to technology winners and to 

cut-off support in good time to technology losers for such an effective innovation based strategy to occur. 

The supply-push strategy would need to be coupled with demand-pull endeavours.  This would involve a 

general increase in research and development within the Province and linkage building between 

ŎƻƳƳǳƴƛǘƛŜǎ ŀƴŘ ǘƘŜ tǊƻǾƛƴŎŜΩǎ ¦ƴƛǾŜǊǎƛǘȅ ŀƴŘ /ƻƳƳǳƴƛǘȅ /ƻƭƭŜge sector. 

This includes the establishment of research and development expertise that would monitor technological 

performance, as well as the monitoring of innovations occurring in other jurisdictions.  Learning from the 

deployment of these technologies will be enhanced if continuous communications and interaction between 

users and producers is encouraged. 

Other policies could also encourage novel combinations.  For instance, building integrated solar could be 

supported through new design requirements and net-zero energy housing strategies, in addition to, or in 

place of, differentiated FIT prices. 

New barriers and difficulties will be discovered with deployment.  Jurisdictions at all levels will need to 

encounter the effect of these new technologies on their existing laws and normal ways of doing things with 

a spirit of exploration and reform instead of resistance. 

¢ƘŜ ƛƴŎƭǳǎƛƻƴ ƻŦ ŀ ǎƛƎƴƛŦƛŎŀƴǘ άŘƛǎǇƭŀŎŜƳŜƴǘέ ŜƳǇƘŀǎƛǎ ƛǎ ŀƭǎƻ ŀǇǇŀǊŜƴǘ ƛƴ ǘƘƛǎ ǎŎŜƴŀǊƛƻΦ  ¢ƻ ŜƴŀōƭŜ ŀƴ 

increase in displacement the government might consider the establishment of an aggressive efficiency 

portfolio standard19; assurance that all social benefits of DSM are considered in cost-effectiveness tests; 

radical efficiency gains in new buildings; district heating20; and fuel switching.  A specific RPS or FIT for CHP 

(from both renewable and non-ǊŜƴŜǿŀōƭŜ ǎƻǳǊŎŜǎύ ŎƻǳƭŘ ŀƭǎƻ ōŜ ǳǎŜŘ ǘƻ ƘŜƭǇ ƳŜŜǘ ǘƘŜ άǊŜƴŜǿŀōƭŜǎέ ǘŀǊƎŜǘ 

or a stand-alone CHP target. 

A robust labour market strategy for the efficiency sector could be required.  Since radical efficiency gains are 

sought, training on the re-ŘŜǎƛƎƴ ƻŦ ǎȅǎǘŜƳǎ ŀǎ ǿŜƭƭ ŀǎ wϧ5 ƛƴ ŜȄǇŜǊƛƳŜƴǘŀƭ ŀƴŘ άƴƻƴ Ŏƻǎǘ-ŜŦŦŜŎǘƛǾŜέ 

efficiency endeavours could also be encouraged. 

All of these various research, design and development (R, D&D) efforts could be coordinated by a particular 

hub or networked organization, perhaps through a government department or independent entity. 

                                                           
19

 Perhaps targeting 3% annual incremental energy savings by 2015. 
20

 One large displacement project could involve using the waste heat from the Tufts Cove power station within Halifax 
Regional Municipality. 
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3.4 Scenario 4 ɀ Ȱ$ÉÖÅÒÓÉÆÉÅÄ 0ÏÒÔÆÏÌÉÏȱ Ⱦ 3ÍÁÒÔ 'ÒÉÄ 
The fourth and final scenario considered the use of a diversity of technologies to reach the 2015 target.  This 

scenario was also based on utilizing smart grid technologies to integrate renewable energy.  The smart grid 

is a name for a series of advanced information exchange systems that monitor and control electric 

distribution.  It is often used to better couple periods of electric demand with electric supply.  The smart grid 

includes the use of energy storage technologies so energy that is produced can be delivered when 

ŘŜƳŀƴŘŜŘΦ  Lǘ ŀƭǎƻ ƛƴŎƭǳŘŜǎ άŘŜƳŀƴŘ ǊŜǎǇƻƴǎŜέ ǘŜŎƘƴƻƭƻƎƛŜǎ ǘƘŀǘ Ŏŀƴ ǉǳƛŎƪƭȅ ramp up and down electric 

demand in accordance with available supply.  Smart grid technologies are discussed in relation to renewable 

energy because of their ability to match intermittent renewable energy supply with energy demand.  

However, smart grids can also be used to enhance non-renewable electric systems as well, by reducing peak 

loads and converting slow-response base-load power to fast-response through storage.   

The strategy behind this scenario could be one whereby Nova Scotia seeks to develop enough labour market 

and institutional capacity to maintain the option of scaling up a variety of renewable energy technologies in 

the future.  No technology in particular is being pushed or sector of technologies such as emerging vs. 

mature.  The Province would aim to accumulate labour market skills and experience with a number of 

technologies. 

We could also conceive of this scenario exhibiting a slightly different innovation strategy from scenario 3.  

This scenario suggests that technologies such as ocean and solar energy may require more time for learning 

processes to occur in demonstration phases and that pushing these technologies into the market too early 

could be a mistake. 

The need for large infrastructure upgrades or short to medium-term renewable integration strategies might 

be reduced in this scenario since streams of intermittent energy through wind, solar and tidal will be 

complementary and further supported by readily distributed energy sources such as biomass (and 

potentially imports and displacement technologies).  It might therefore be possible that smart grid 

technologies would not be essential in this scenario to integrate renewables with the existing 2015 target. 

This scenario considers smart grid + renewables, which could include renewables + storage and/or 

ǊŜƴŜǿŀōƭŜǎ Ҍ ŘŜƳŀƴŘ ǊŜǎǇƻƴǎŜ ŀƴŘ ƻǘƘŜǊ ŎƻƴǎŜǊǾŀǘƛƻƴ ƳŜŀǎǳǊŜǎΦ  hƴǘŀǊƛƻΩǎ ǊŜŎŜƴǘ Green Energy Act gives 

the government the power to direct its utility board to facilitate the development of smart grids. 

The inclusion of the concept of a smart grid in this scenario does highlights the potential for Nova Scotia to 

not rely on major import projects such as the Lower Churchill to integrate more renewables after 2015.  

Instead, Nova Scotia could integrate a much greater amount of renewable energy through a strategy of 

supply diversity and a diversity of energy storage and demand response technologies that respond to supply 

fluctuations in Nova Scotia. 

This might be especially relevant in considering the potential for the electrification of cars in Nova Scotia.  

Instead of powering cars with base-load coal resources, smart grid technologies could ensure that car 

batteries are charged when domestic renewable supply is available and cars can feed back into the grid 

when more electric supply is needed. 
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Participants felt that under this scenario Nova Scotia would be capable of meeting a 40% renewables target 

by 2020 due to the development of capacity in all areas of technology and home-grown experience with 

renewable integration technologies such as smart energy storage and smart demand response. 

3.4.1 Policy Enablers  

Encouraging a diversity of energy sources would require highly differentiated RPS or FIT policies.  A FIT 

would establish differential prices per technology equal to the cost of production, plus reasonable profit and 

aim to achieve diversity from the bottom-ǳǇ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƻŦ ŘŜǾŜƭƻǇŜǊǎΦ  {ŜǇŀǊŀǘŜ wt{Ωǎ ǇŜǊ ǘŜŎƘƴƻƭƻƎȅ 

could also be used ς a policy that would specifically target quantities required. 

This scenario highlights the need for a robust labour market strategy to ensure that proper skills and training 

are available to service a broad variety of technologies.  This is both to assure development by 2015 and to 

establish the skills infrastructure to scale-up all technologies in the future. 

Since new technologies are being used, this scenario could also include elements of institutional learning as 

in scenario 3.  Provincial policy-makers will need to monitor development and help local communities adapt 

infrastructures, organizations and rules to integrate new technologies. 

The mix of readily distributed (dispatchable) and non-dispatchable energy sources would appear to provide 

few difficulties with respect to intermittent integration into the existing electricity system.  This scenario, 

however, also considers the development of a variety of smart grid technologies to follow a self-sufficient 

renewable integration strategy in the future.  By 2015, the scenario could develop a smart grid action plan 

and commence energy storage R&D and demonstration projects as well as demonstration of demand 

response applications and technologies in cooperation with the DSM administrator.  Perhaps most prevalent 

would be the early establishment of legal rules and commencement of experimentation to power electric 

cars with renewable energy in Nova Scotia.  Infrastructure upgrades corresponding with a smart grid action 

plan in anticipation of future targets could also commence by 2015. 

A key component of institutional learning will be the establishment of organizational protocols and new 

notions of public utility regulation.  The mandate of the Utility and Review Board (UARB) has traditionally 

been to assure that centralized electricity development occurs at least-cost to protect ratepayers.  This 

scenario potentially changes the UARB mandate to also develop a smart grid and to oversee the 

participation of a much wider group of producers.  
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4 Implementation Questions  

4.1 Universal Themes  
Some universal themes were highlighted by participants in all scenarios.  The first involves the potential 

increase in up-front costs for renewable energy and associated grid infrastructure investments.  Participants 

highlighted that increases in electricitȅ Ŏƻǎǘǎ ŎƻǳƭŘ ŎŀǳǎŜ ǎƘƻǊǘ ǘŜǊƳ ΨǊŀǘŜǇŀȅŜǊ ǊŜǾƻƭǘΩ and increases in 

energy poverty.  Some also highlighted that these higher energy price scenarios are also likely if Nova Scotia 

does nothing due to continued fossil fuel dependence, energy insecurity and potential for carbon pricing 

policies. 

The level of community ownership desired was also an issue discussed in all scenarios. 

Finally, all scenarios may need to consider the incentives for Nova Scotia Power to encourage renewable 

energy generation.  As a vertically integrated company, increased independent renewable energy 

generation could reduce the value of its existing assets.  Some participants lamented the privatization of the 

utility in 1992 and discussed the potential establishment of an independent system operator.   

NSPI has welcomed the 25% target.   The renewable energy provided to meet the 2010 target has been 

ƳŀƴŘŀǘŜŘ ǘƻ ŎƻƳŜ ŦǊƻƳ ƛƴŘŜǇŜƴŘŜƴǘ ǇƻǿŜǊ ǇǊƻŘǳŎŜǊǎ ŀƴŘ ƴƻǘ b{tLΩǎ ƻǿƴ ǊŜƴŜǿŀōƭŜ ǇǊƻƧŜŎǘǎΦ  ¢ƘŜ ǊƻƭŜ ƻŦ 

NSPI as a potential renewable energy developer and system operator could be considered.  With increased 

use of energy efficiency and distributed generation technologies, Nova Scotia might wish to consider 

ŘŜŎƻǳǇƭƛƴƎ ǘƘŜ ǳǘƛƭƛǘȅΩǎ ǊŜǾŜƴǳŜǎ ŦǊƻƳ ǎŀƭŜǎ ǘƻ ŜƴǎǳǊŜ b{tL Ŏŀƴ ƳŜŜǘ ƛǘǎ ŦƛȄŜŘ Ŏƻǎǘǎ ǿƘƛƭŜ ǿŜƭŎƻƳƛƴƎ 

sustainable energy development. 
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4.2 Policy Issue Matrix  
Below is a matrix of all four scenarios, with a list of potential policies for development of these 

scenarios.

 


