
Electrical fires do not occur as frequently as cooking or heating equipment fires. Between 2012 
and 2016, electrical equipment fires represented 10 percent of reported home fires while those 
caused by cooking equipment and heating equipment represented 48 percent and 15 percent, 
respectively. However, over the years electrical equipment fires have proven to be equally, if not 
more, devastating in terms of the number of fatalities they cause and the damage they inflict. 
During that same period, electrical equipment was responsible for 19 percent of home fire 
deaths — behind just cooking equipment at 21 percent. And finally, in that same four-year 
span, electrical equipment fires caused approximately $1.3 billion in direct property damage 
per year, making them the number one cause of home fire property damage.   
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CAUSE FOR ALARM

HITTING THE NAIL ON THE HEAD

What is it about these fires that makes them so 
dangerous and destructive? How do they start? 
And who is responsible? The destructiveness of 
some electrical fires may ultimately be due to chal-
lenges in the detection and location. They can start 
in concealed spaces, behind walls, which gives them 
time to spread before triggering a smoke alarm. 
They also originate from something that isn’t ac-
tively being used. For example, if a fire originates 
from a stove, it tends to be because someone is 
cooking. But these occur in the hidden infrastruc-
ture of a building and they can take some time to 
grow and spread, starting with the accumulation of 
heat and then consuming surrounding combusti-
bles. In that sense, they can be quite insidious. 

One common source of electrical fires is household 
appliances. However, other causes that we often 
encounter can be traced back to the actual electri-
cal work done on a house or building. When you 
hear that a fire was started by the electrical infra-
structure in a building, it can be tempting to as-
sume that fault must lie with the electrician. But in 
actual fact, damage can be inflicted by any number 
of contractors, and faulty installation can also be 
committed by anyone from the original builder, to 
the homeowner, landlord or tenant.   

  

When securing cables to a framing member, if a 
staple is driven crooked, too hard, or if the staple 
selection is wrong, it can damage the cable insula-
tion. If the staple then comes in contact with one of 
the conductors (wires inside the cable) the electric-
ity gets a path to ground through the actual fram-
ing member. However, because the wood provides 
a very poor connection, you get what is called a 
high-resistance failure, and over time, heating at 
the base of the staple where it meets the wood. It 
could take days, weeks, even months. But eventu-
ally, if it gets hot enough it can lead to a fire. 

This can also happen with a nail used in the fram-
ing. If it isn’t driven straight and the cable is pulled 
against it, it can penetrate the insulation and touch 
one of the conductors. I was actually fortunate to 
have discovered this once before it caused a fire. I 
could see the wood starting to turn black at the 
base of the nail. Unfortunately, this was at a scene 
where a fire had already occurred. In this case, we 
traced the greatest concentration of damage back 
to an area a few inches across, right where a staple 
would have been. And though it had fallen out, we 
were able to verify that staples had been misdriven 
in numerous locations, ultimately being the cause 
of the loss. 
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WHAT IS A HIGH-RESISTANCE FAILURE?

Some materials allow electricity to run through 
them better than others. Imagine you are an elec-
tron and have to get from point A to point B. Run-
ning on an asphalt track would be like travelling 
through a conductive material. Travelling through a 
resistant material would be like running through a 
swamp. Think of how much harder you have to work 
and how much extra energy you would expend. 
When electricity passes through a resistive mate-
rial, that expended energy is converted into heat. 
The higher the resistance, the more heat, and the 
greater the chance a fire could occur.  

Another common place electrical fires originate is 
in junction boxes where there are a number of wire 
nut connections. If one of the connections is loose, 
the wires can form an oxide which is a poor con-
ductor. What can also happen is the space the cur-
rent has to pass through is effectively made small-
er, creating more resistance — imagine a four-lane 
highway converging into a single-lane. Both of 
these phenomena result in more heat being pro-
duced and create an environment where a fire could 
start.  

TYING UP LOOSE ENDS
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Usually, it’s the plastic components inside the junc-
tion box that catch fire. Occasionally, if the connec-
tion is right on the wall of the junction box, com-
bustible materials adjacent to the junction box can 
ignite as well, such as wooden building elements 
and insulation. The frightening aspect of this failure 
is when you consider that these connections exist 
in virtually every fitting in your house. They are be-
hind outlets, in light fixtures, light switches, ceiling 
fans — everywhere. 

When wires are being installed, there are all sorts of 
opportunities for them to be damaged. They get 
pulled around corners, they get yanked on and 
dragging against rough wood and sharp metallic 
components. This can damage the insulation 
enough to compromise it. And because of the way 
it’s being pulled around, the damage usually occurs 
on the underside of the cable. So, it’s not immedi-
ately obvious to the installer.

This is less likely to be a high-resistance failure, and 
more likely that the two conductors come in con-
tact with one another, or that the hot conductor 
and the ground could come in contact with each 
other. When the system is energized, or if the sys-
tem vibrates and then settles over time you could 
get arching and sparking. Particularly if it is near a 
metal building element. Similarly, when the install-
er neglects to put a metal bushing around a wire 
that goes through a metal box like a junction box, 
as the house settles and there are vibrations, over 
time the insulation can wear down and cause a fire.  

Electrical fires may not be as common as those 
caused by cooking or heating equipment, but the 
destruction caused can be extensive, and therefore, 
costly. These can be challenging determinations to 
prove for someone without the proper training. For 
example, because a staple or nail is right at the 
center of a fire, generally, as the wood is consumed, 
the staple or nail will fall out. It takes an experi-
enced professional to connect the dots and not 
only strengthen the hypothesis but also eliminate 
all other ignition sources and causes. And in order 
to do this, the evidence must be documented as 
soon as possible.  

Martin is a licensed professional engineer specializ-
ing in electrical engineering and fire investigation. 
With more than 15 years of experience, he has per-
formed over 130 fire investigations as well as elec-
trical failure analyses, site reviews and code consul-
tations. Martin has qualified as an expert witness in 
the Supreme Court of British Columbia.
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