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High performance, sustainable homes provide a healthier environment, greater 
comfort year-round and enhanced durability. As Canadians, we spend roughly 
90% of our lives indoors. Fresh air, free of mould and pollution, and without 

drafts, requires us to be more mindful of the way we move air and moisture in and out 
of our living spaces. Energy efficiency is a wonderful byproduct of all the design and 
construction decisions that help designers and builders deliver outstanding value and 
meet client expectations.

The BC Energy Step Code

The Province of British Columbia has made a commitment to taking incremental steps 
that increase the energy-efficiency requirements in the BC Building Code, to make new 
homes  net-zero energy ready by 2032. The BC Energy Step Code – part of the BC 
Building Code – outlines steps to create healthier,  more comfortable and more energy 
efficient buildings.

The BC Energy Step Code is a voluntary provincial standard enacted in April 2017. 
It's an incremental approach based upon a series of measurable, performance-based 
energy-efficiency requirements for construction. Communities can voluntarily choose 
to adopt these requirements in bylaws and policies. Local governments may choose to 
incentivize or require  builders to meet one or more steps of the Step Code.

The BC Energy Step Code is designed to improve the consistency of building regula-
tions across the Province, replacing the patchwork of various green building standards 
that have been required or encouraged by local governments. Local governments will 
continue to play a leadership role in advancing energy efficiency, while providing a 
single standard for the industry.

Rather than specify how a building will be constructed, the new Step Code identifies an 
energy-efficiency target that must be met. Designers and builders are able to decide 
how they will meet it. To comply with the BC Energy Step Code, designers must use 
energy modelling software and builders employ on-site testing to demonstrate that the 
design and building meet the requirements. The new Step Code empowers designers 
and builders to pursue creative, cost-effective and energy efficient solutions.

The BC Energy Step Code supports consumer choice and a fuel-neutral approach. De-
signers and builders are free to choose electricity, natural gas or other energy sources 
without being penalized for their decision. There are no written rules for achieving en-
ergy targets, which puts designers and builders in the drivers seat.



The BC Energy Step Code defines levels of performance in Thermal Energy Demand 
Intensity (TEDI), Total Energy Use Intensity (TEUI), and airtightness. Thermal Energy 
Demand Intensity is a measure of the total heating energy that will be required to main-
tain a comfortable indoor temperature in your home over the course of a year, mea-
sured and expressed in kWh/m2/year. Total Energy Use Intensity is a measure of the 
total amount of energy your building uses over the course of a year, per unit of building 
area. It also is measured and expressed in kWh/m2/year. And the air leakage rate is 
measured per unit of envelope area, expressed as L/s·m2 at 75 Pascals pressure dif-
ferential.

The City of Vancouver has instituted its own variation of Step Code provisions de-
scribed in their Zero Emissions Building Plan. In addition to the Thermal Energy De-
mand Intensity (TEDI) and Total Energy Use Intensity (TEUI), the city's plan also sets 
thresholds for performance in greenhouse gas intensity (GHGI). GHGI is a measure of 
the emissions intensity of your building’s emissions, measured and expressed in kilo-
grams of carbon dioxide equivalent per unit area over the course of a year (kg CO2/m2/
year).

BC Energy Step Code

2017 2032

How is Performance Measured?



To achieve Step 1, builders must demonstrate that they have met the en-
ergy-efficiency requirements of the current BC Building Code. In this “en-
hanced compliance” measure, builders must provide officials with an energy 
model to demonstrate that their design will meet the code requirements, and 
then later submit the results of an airtightness test.

Builders will need to improve the building's overall airtightness to achieve 
Step 2. Step 2 buildings are 10% more efficient than buildings built to the 
baseline requirements of the BC Building Code. The building design should 
have a lower overall window-to-wall ratio (WWR), like 40%. Higher building 
R-values are required, with a minimum effective R-10 for walls and effec-
tive R-20 for roofs. Improved window U-value performance is also essential, 
with double or triple-glazed windows. And the target heat-recovery efficiency 
should be 60%.

Achieving Step 3 involves a more integrated approach. To make these build-
ings 20% more efficient, designers begin by incorporating the Step 2 strate-
gies. The building design further reduces heat loss by addressing thermal 
bridging issues. Individual building units are sealed through compartmental-
ization, to improve airtightness.

To achieve Step 4, the home must be 40% more efficient. In addition to the 
performance requirements of the previous steps, Step 4 specifies a much 
higher level of heat recovery efficiency, of at least 80%. Triple-glazed win-
dows with high performance frames, and reduced frame elements, are re-
quired. All significant thermal bridges need to be eliminated.

A Step 5 building is 80% more efficient than specified by the BC Building 
Code. Step 5 represents a home that is Net Zero energy-ready; the most 
energy-efficient home that can be built today, and roughly equivalent to the 
rigorous Passive House standard. A Net Zero Home produces as much en-
ergy as it consumes.



Passive House Standard

A  Passive House can be  90% more efficient than a similar home built to the BC Build-
ing Code. Passive House is a voluntary standard for energy efficiency in a building, 
which reduces the building's ecological footprint in a home that is energy efficient, 
healthy, comfortable, and often surprisingly affordable. The main criteria of the Passive 
House (Passivehaus) Standard is an annual space heating/cooling demand of 15kw/h 
per sq meter of area. 

The five principles of Passive House design are:

1. Super-insulation
2. Airtight construction
3. Thermal bridge free
4. High quality windows with optimized solar orientation
5. Ventilation system with heat recovery

Foundation and Floors

Full basements are built with insulated 
concrete form walls, often with addi-
tional foam inserts to boost the R-value. 
There's a significant amount of foam 
insulation beneath the foundation as 
well, and any penetrations are carefully 
sealed, so the foundation and base-
ment are completely airtight and draft 
free.

Thermal mass is an important design 
consideration. Materials like concrete 
floors, masonry, ceramic tiles, and even 
a large volume of wood (like timber 
frames) act as thermal mass. Solar heat 
can be stored in a concrete floor, which
is later released during the night. If your house has heat stored in mass inside the 
building envelope, it will also slow the temperature drop if there's a power outage.



A typical inner wall assembly might 
begin with drywall on the inside, then 
a high performance vapor retarder 
layer, 89mm of mineral wool, a layer 
of Douglas fir plywood, and a vapor 
permeable water resistive barrier on 
the exterior. All seams and penetra-
tions, like vents and window boxes, 
are carefully taped. The exterior wall 
would then add another 150mm of 
Rock wool façade insulation, 10.5mm 
installation level with wood strips 
providing an air/drainage rainscreen 
cavity, finished with exterior cedar 
cladding of your choice.

Windows are an integral part of a high
performance wall. Argon or krypton-filled triple pane windows may be the best choice 
for your home's design. The glass on the south side typically has a higher solar heat 
gain coefficient than the rest of the glass. Low emissivity glass (low-e) coatings on 
the glass are designed to prevent heat from escaping to the cold outside environment 
through your windows. This coating also protects your home from unwanted UV rays 
that can harm your skin, fade your carpets and wall coverings and damage your furni-
ture. 

Passive House designs will often make use of overhangs outside, to block sunlight in 
the summer, when the sun is high. And then in winter, the suns angle drops below the 
overhang so you can capture the solar gains.

Solar energy is free, green, and an integral part of the design. When designing a Pas-
sive House the sun is harnessed to help heat it, by building with a south-facing ori-
entation, and the creative use of large windows and overhangs. Throughout the year, 
south-facing windows receive far more sunlight than any other direction, and proper 
orientation will maximize the effectiveness of the sun’s rays. Solar panels should also 
face south.

Walls 

In a traditionally framed home you would have a single interior load bearing wall. But in 
a passive house there's also an exterior wall. This expanded wall assembly accommo-
dates a lot of extra insulation.

Wall Assembly Example



Ventilation

Ventilation in a Passive House is all 
about balance. A calculation is per-
formed based on occupants and use. 
The formula explains the amount of ex-
hausted air needed to remove stale and 
humid air. Then the HRV or ERV must 
bring in the exact same amount
of fresh air as exhausted air to balance 
the indoor air quality.

Roof

To achieve the Passive House standard roofs also need plenty of insulation, elimination 
of thermal bridges and an airtight building envelope. The building envelope consists 
not only of “unbroken” construction elements like walls, roofs, and ceilings, but also 
includes the edges, corners, connections, and any penetrations.

Heat Recovery Ventilation (HRV) System

It's very important to pay close attention to any penetrations throughout the house. This 
is particularly important during any electrical or mechanical rough-in work. Here, it pays 
to plan ahead. For example, you might have no immediate plans to install a security 
system, but in the interest of making your walls absolutely airtight over the life of the 
building, this would be the best time to rough in the wiring for one.

Air Quality and Health
Threat of illnesses based on percent relative humidity:

45 - 55%

With all the work we've done to make your 
house airtight, we want to make sure the 
air inside is of the highest quality, and that 
means excellent ventilation. Passive houses 
use a heat recovery ventilation (HRV) sys-
tem that connects into each room via ducts. 
Kitchens and baths also have an exhaust 
duct. The ducts are installed within the 
building envelope, so that we don’t have ad-
ditional penetrations through the air barrier. 

To replace stale air in your home, the HRV 
system will run 24 hours a day, extracting 
the old air and bringing fresh air into the 
house, while a heat exchanger captures 
heat from the stale air before it is exhaust-
ed. The HRV prevents condensation from 

Source: Health Canada

Balancing the air helps create a much healthier home, 
through filtered fresh air and by maintaining an opti-
mized relative humidity range between 45 and 55%.

Exhaust Air
From Inside

Exhaust Air
to Inside

Fresh Air 
from Outside

Exhaust Air 
to Outside



Heating 

Because a passive house is so well insulated and airtight, we're able to meet much of 
the heating demands just with natural solar heat, and the heat generated by other ap-
pliances, lighting and the home's occupants. For example, a 3000 sq ft house (275m) 
at a BC Hydro cost of .08 cents per kilowatt hr, is equal to $27 per month of heating 
load. A very simple heating solution, like electric baseboards or radiant heat, is all that 

forming on the windows and removes excess moisture, contaminants and cooking 
odors.

is required to keep your home comfortable 
year-round.

After space heating, your biggest source 
of energy use in a home is domestic water 
heating. A heat pump or solar water heater 
is much more efficient than conventional 
water heating appliances.

Drain-water heat recovery is frequently em-
ployed as well, through a drain-water heat 
exchanger.  Hot water used in showers, 
bathtubs, sinks, dishwashers, and clothes 
washers is recovered.

Airtightness

An airtight Passive House building will de-
liver adequate ventilation and comfortable 
temperatures while preventing moisture 
damage. The airtightness must be demon-
strated with a pressure test wherein the al-
lowable air change cannot exceed 0.6 times 
a room’s volume per hour and the pressure 
differential is limited to 50 Pascals.

A blower door test checks for any leaks in 
the building envelope. A fan pulls air out of 
the house, lowering the air pressure inside. 
With a higher outside pressure, air will flow



through any remaining unsealed cracks or openings. A smoke machine is often used to 
make leaks more noticeable. 

Net Zero

What's the difference between Net Zero energy-ready and true Net Zero? A Net Zero 
energy-ready home has the infrastructure in place to be able to access an onsite re-
newable energy system, with the goal of achieving Net Zero energy at a future date. 
Whereas, a true Net Zero home already produces as much clean energy as it con-
sumes. This is achieved through a balance between technology, design and location.

Renewable energy sources typically include solar photovoltaic panels on the roof and/
or wind or water turbines, with a battery storage system. Other energy sources may 
include solar thermal panels (for hot water) or a geothermal heating system.

When you build or purchase a Net Zero home you’re doing your part to protect the 
environment against climate change and preserve natural resources for future gen-
erations. In a Net Zero Energy (NZE) building, the total amount of energy used by the 
home on an annual basis is roughly equal to the amount of renewable energy created 
on the site.

A Net Zero home may at times consume non-renewable energy and produce green-
house gases, but at other times reduces energy consumption and greenhouse gas 
production on site by the same amount.

Is Design Build Right for You?

The design build (DB) process provides certainty on all three project parameters: cost, 
quality and time. The designer / builder oversees the entire project from start to finish, 
taking full responsibility for the design, and any risks concerning pricing and timing. As 
the homeowner, you provide the vision, and the designer / builder takes it from there.

One firm or team handles the entire life-cycle of your project; not just one building 
phase. This seamless approach is often referred to as "single-source" contracting, and 
there's a single point of contact for you as the homeowner. Design build can save time 
and prevent situations where you're caught between the designer and the builder.

There are situations where it's desirable to begin work before the final design has been 



completed. With a traditional design-bid-build (DBB) process, you would have separate 
contracts with the architect and builder. The design must therefore be completed be-
fore you can put out a call for construction bids. 

When combining both aspects of the project delivery in a single agreement, however, 
more design flexibility can be factored into the project. Single-source collaboration al-
lows for both the design and construction to be completed in stages, rather than work-
ing from a finished design at the outset. On projects that need to be fast-tracked, due 
to seasonal considerations or for return on investment capitalization, design build can 
shorten the construction calendar.

Design time is usually reduced, and construction drawings can be simplified when the 
designer and builder are either the same, or in direct communication throughout the 
project. Long lead items are typically identified earlier and change orders are mini-
mized. The design can also be customized to actual site conditions more easily. Most 
design build companies also take care of the permitting process and any engineering 
work required to build or remodel. 

Is there a downside? One thing to bear in mind when considering design build is that 
having increased flexibility throughout the design build process sometimes encour-
ages the homeowner to second-guess earlier decisions. Greater freedom to revisit the 
design along the way could potentially result in pauses in construction, change orders, 
delays, and increased labour and material costs. 

Experience Matters

Coast Essential Construction's founder Reid Madiuk is a 3rd-generation family builder, 
trained as a carpenter from an early age. His homebuilding experience began as his 
father's assistant when he was only 12 years old. Shortly after high school, he furthered 
his interest and experience in building and carpentry, framing some of Whistlers finest 
homes of that era.

At age 24, Reid built his first personal residence, and quickly began adding new skills 
to his repertoire. Taking a deep interest in architecture, design and the construction 
process, he decided that in order to truly deliver an exceptional home from start to fin-
ish, he needed to become more involved in the design process. Reid recognized there 
was a lack of designers who truly understood the building process. He quickly learned 
Autocad and began designing. Five years later, he made the jump to Vectorworks so 
his designs would come to life in 3D. Now adding the passive house software and ther-
mal modeling as a passive house consultant, Coast essential can provide modeling for 



energy use and savings while designing any building to any level of the BC step code.

At Coast Essential, our advanced 3D software allows us to render expert design con-
cepts with precision dimensions, customized colours, materials, fixtures, and realis-
tic views of interior and exterior facings. It’s these capabilities that will allow you, the 
homeowner, to truly visualize your perfect home before construction begins.

With more than two decades of building experience, we know how much the materials 
and labour cost. Therefore, in a design build project your budget target is established 
at the front end and your home is then designed to incorporate the features you want 
within that budget. This means there won’t be any disappointments after the design is 
completed, with contractor bids that come in higher than expected, as is often the case 
with the traditional design-bid-build process.

With 25 years of hands-on experience, 
we use our knowledge to make your 
home building experience simple, com-
fortable, and fulfilling, with offices in 
Squamish and West Vancouver. Based 
on the North Shore, we design and build 
fine custom residences – sustainable 
high performance homes that meet the 
requirements of the BC Energy Step 
Code – and other projects throughout the 
Sea to Sky and Greater Vancouver area.

We keep up to date with the changing 
BC Energy Step Code, and our Passive 
House knowledge, coupled with decades 
of design and construction experience, 
allows us to deliver a top of the line high-
performance house to our clients.
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