
Net Zero Outline  

Let me share some perspective from a natural gas utility’s outlook for 
net-zero.  

Net-zero-energy (NZE) is often defined as a home that produces as much 
renewable energy as it consumes on an annual basis.   

Some potential homeowners think it means energy autonomy and no more 
energy bills, accomplished simply by building the home as efficiently as 
possible.  Then, install the required number of solar panels to generate 
enough electricity to offset the total energy consumed by the home over 
the year.   

Reality is a little more complicated.  Electricity cannot be easily stored.  
Net-metering, often described as the solution, makes the bulk electricity 
system responsible for balancing the variations in electricity supply and 
demand between a home’s solar energy production and actual 
consumption.  The cost of this is starting to cause many North American 
electricity utilities to significantly restrict how net-metering can be used.  
This has resulted in significant interest in battery storage systems, but 
these are costly, and they are expected to continue to have a significant 
cost premium for some time.  The reality is homeowners are not likely 
best-served by trying to make their homes grid-independent with large-
scale solar and battery installations.    

What may be a more practical solution is to find a way to embrace net-
zero as a community or regional objective – not trying to achieve net-zero 
within the confines for the four walls and roof of a building.  This 
approach for net-zero at a community level would seek to have buildings 
interact with the bulk energy systems (wires and pipelines) in a way that 
optimizes the home and bulk energy systems for reduced cost and 
reduced emissions.  In effect buildings become part of the solution to 
managing community energy needs not part of the problem.   



How might this work?  First let’s ensure the core elements of the building 
are designed to integrate the highest efficiency improvements within 
building systems that are expected to have the longest life-cycle.  Net-
Zero-Ready (NZR) places the emphasis on the building envelope, the 
window energy performance and the insulation standards.  These design 
elements are implemented to a best-in-class level when the home is 
constructed.  This is a sound approach because these are challenging 
design elements to try and retrofit in the future, and implementing these 
improvements during initial construction helps reduce the size and costs 
of active home energy systems like HVAC, solar PV generation, etc.  
Under NZR, the active systems like solar PV can be incorporated at a later 
date as technology costs are reduced or homeowner budgets allow for 
their installation. 

The second principle involves right-sizing the various active energy 
systems to achieve a well balanced portfolio of energy solutions.  This 
portfolio approach can help improve energy diversity, resiliency and cost 
management. Under a portfolio approach, Enbridge is working to advance 
ideas like hybrid heating systems.  We all understand how hybrid cars 
reduce the environmental impact of the family car for a relatively modest 
initial price premium.  The same approach can be implemented in home 
construction. 

With hybrid heating, the HVAC system is design with an Air Source Heat 
Pump (ASHP) which is sized to meet the home’s summer air conditioning 
demands.   The ASHP can also be used for space heating, but the use of 
the heat pump for winter comfort is restricted to times when the outdoor 
temperatures and electricity supplies (e.g. adequate solar PV generation 
or off-peak, renewable power) can be optimized for cost-effective heat 
pump operation.  At other times, like peak winter demand periods, the 
heat pump is switched off and the high-efficiency natural gas fired 
appliances are operated for home comfort.   



This has two benefits.  The first is reduced homeowner operating costs, 
since the ASHP is only operated in the more cost-effective periods, and 
the second is the home’s direct use of natural gas in peak winter demand 
periods means less electrical load exists in the bulk electricity grid.  This 
reduces greenhouse gas emissions because the switch to direct, high 
efficiency natural gas appliances reduces requirement for large thermal 
power plants that use natural gas less efficiently, and thereby create 
more GHG emissions.   

Some call this site verse source comparisons, but the simple fact is a 
home with hybrid heating has a dual-fuel system that maximizes the 
homeowner’s energy flexibility over the life of the home.  This flexibility 
can also improve a home’s energy resiliency.  Assuming a home 
incorporates solar PV generation, the solar system can be right-sized 
because both peak and annual electricity loads are smaller.  Instead of a 
10 kW solar array, a 3 kW solar array may provide ample cost-benefits.  If 
battery storage is also incorporated, a more modest battery storage 
system can be selected for improved cost-benefit results.  Despite more 
modest battery and solar system sizing, the hybrid heated home would 
have the ability to operate for longer periods during a power outage on 
the bulk electricity grid because the HVAC electrical loads on natural gas 
appliances are significantly less than the ASHP.    

By maintaining a home’s interconnection with both the natural gas and 
electricity systems, builders and homeowners have additional flexibility.  
In the future the largest plug load in our homes will likely be an electric 
car charger. As total electricity consumption in the home increases to 
include fuel for the family car, part of the energy cost management 
strategy could be to switch other large plug loads – like cooking ranges 
and clothes dryers – to natural gas.  Switching these plug loads to natural 
gas will offer consumers significant energy costs savings because of the 



favourable price advantage of natural gas, and it offers additional 
flexibility because homeowners need not concern themselves with time-
of-use electricity rates.  This approach can also help reduce the upfront 
costs of the home’s supporting electricity systems because smaller solar 
systems, inverters, etc. can all be selected to achieve the best outcome 
for homeowners.   

The use of natural gas in hybrid heating and large appliances, like dryers, 
can also have a zero emission option in the future.  Renewable natural 
gas (RNG), and other green gas supplies, are expected to grow as energy 
supply options.  This is linked to Ontario’s implementation of a cap-and-
trade program to reduce carbon emissions.  RNG growth is expected to be 
significant over the next several decades under cap-and-trade.  RNG is an 
example of why the current, rather simplistic, definition of NZE homes 
needs to evolve.  Low and zero carbon energy supply options exist in the 
bulk electricity and natural gas systems, and consumers will benefit if 
choice can be preserved in how much energy is self-generated, and what 
types and amounts of energy are purchased.   

We believe some of the energy innovations – like hybrid heating – offer 
even more benefits if we can embrace some of the ideas from our past.  
As an example, by once again embracing hot water heating systems.  We 
are not talking about moving away from forced air systems; but, modern 
air handler systems can integrate the ASHP with high efficiency boilers.  
The same high efficiency boiler can be used for both space heating and 
domestic hot water.  One single natural gas supply line and one appliance 
vent connection makes a builder’s job that much easier with limited 
space for the multiple exhaust and fresh air vents that are necessary in a 
modern home.  Think of this shift to a hot water system as bringing the 
benefits of district energy inside a home.  Like the smart electrical micro-
grids of the future, this approach to hybrid heating enables a hot-water 
micro-grid in the home.   



An added benefit of enabling a hot-water micro-grid in the home is the 
heating system offers plug and play readiness for future micro-combined 
heat and power (m-CHP) systems.  This m-CHP technology is already 
being commercially offered in Europe and Asia, and manufacturers are 
now looking to certify their products for North America.  Hot water 
micro-grids make homes m-CHP ready. In many Canadian regions, where 
the winter harvesting of solar PV generation is low, m-CHP is a 
complementary self-generation solution.  Winter has the combined 
requirement for high efficiency heat and power, making m-CHP a 
compelling alternative to the operation of large thermal power stations 
which use natural gas but a much lower efficiencies.  In the summer, with 
strong solar harvesting, the majority of the homes electrical needs can be 
met through solar PV generation.  The integration of m-CHP and solar PV 
allows the solar PV to be right-sized so that less generation is sent to the 
bulk power grid under net-metering in the summer.   

Integrating hot-water micro-grids into homes has additional benefits as 
well.  In addition to forced air heating with the air handler, the hot water 
micro-grid can be used for targeted applications of in-floor radiant.  This 
provides the ultimate flexibility for home-builders offering customers 
choice in home comfort options, input energy sources and the 
management of energy costs.   

All of this comes together as a flexible menu of options for the 
homeowner.  It is predicated on constructing the homes to a NZR 
standards and enabling hybrid heating system as a core building block for 
the active energy systems.  Other choices can then include variations on 
solar PV, battery storage, m-CHP, direct gas appliances for large plug 
loads, EV-charging, etc.; but, how does all this develop into a solution 
where the building becomes part of the solution to support our larger 
community bulk energy systems?  And, how do we ensure real emission 



reductions are being achieved?  The answers will be found in looking not 
at just the individual homes, but we need to look at an aggregate of 
homes (thousands and tens of thousands), which have flexible energy 
systems that can be controlled through remote systems.  Think of a 
future where the province is experiencing surplus renewable electricity 
generation during a late winter day, a day where the outdoor 
temperature is relatively mild for winter.  A remote signal is sent to 
10,000 homes to switch from natural gas heating to the homes ASHP.  At 
the same time the solar PV generation from all the homes is directed to 
the modest battery storage systems that have been installed.  The 
cumulative result is a reduction in the province-wide, surplus, renewable 
power generation we would otherwise sell at a loss to a neighboring state 
or province.   

On a different winter day, outdoor temperatures start to fall dramatically 
as evening sets in, and as people are arriving home from work.  Set back 
thermostats have switched to heating, and people have started to cook 
dinner.  With no solar PV generation, the bulk power grid is faced with a 
need to start large thermal power plants.  Instead, a signal is sent to 
thousands of homes to switch off the ASHP so the home heating demand is 
met with direct use of natural gas appliances.  For homes that have been 
enabled with battery storage or m-CHP, these on-site generators 
contribute power to meeting the home’s evening peak, or in some cases 
additional power can be sent directly into the bulk power grid.  The 
result is less electricity needs to be generated from large thermal power 
plants that have a lower efficiency and higher GHG emissions.  In the 
future, these same homes could operate the gas appliances on RNG to 
further eliminate even more GHG emissions.   

Enbridge is working with a number of it peer gas and electricity utilities 
to make this type of interactions between buildings and the bulk energy 
systems a reality.  Hopefully this provides you, as homebuilders, with 
some new insights into how the energy systems that are designed into 



future homes and buildings may evolve, and why our current descriptions 
and definitions of net-zero may be imposing limitations on how we meet 
consumer’s expectations for energy affordability and reduced energy 
missions. The real solution will be ensuring that building energy systems 
are right-sized and controlled in a manner that delivers the maximum 
economic and environmental return on investment.  A single focus on 
maximizing a home’s solar electricity generation, with little regard for 
the larger energy issues, is likely to fall short of meeting homeowner and 
community energy expectations.   


