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CHAPTER 9 – STEEL HOUSES & 
SUSTAINABILITY 

What are the performances of a steel house in the context of sustainability? Will steel make a house a 
“green building”? Or in other words, is red steel green?  This chapter will show why “Nothing can 
compare with steel in construction as far as sustainability is concerned.”  

Sustainability 

The human economy is embedded and dependent on the natural ecosystems of our planet.  Until this 
present day, the scale of human economic activity relative to the scale of the ecosystem has been 
small enough so that this fundamental fact could be largely ignored.  Because of the explosive 
economic expansion of the last half of this century, the ecosystem’s ability to support the economy is 
approaching its limits.  Appendix M presents indicators that support this view. 
The first environmental limits that the economy is confronting and possibly exceeding are not the 
limits to nonrenewable resource, as many once anticipated, but rather the limit to renewable resources 
and to the environment’s sink functions- its ability to absorb our wastes.  These limits are related to 
the loss of soils, forest, and water; to the absorption of CO2; and to the destruction of the ozone layer. 
The Brundtland commission (1987 UNCED), addressed this issue in the late 1980’s and made up the 
concept of sustainable development, which means “ to meet the needs of the present without 
compromising the ability of future generations to meet their own needs”.  It has since, however, been 
recognized that sustainability has a broader application than just "development"; hence, the reference 
to "sustainability".  Sustainability can be defined as a process or state that can be indefinitely 
maintained.  
For the Brundtland commission, the four necessary conditions for a sustainable economy are: 
1. Produce more with less. 
2. Reduce the population explosion. 
3. Redistribute the goods and wealth from overconsumers to the poor. 
4. Transition from economic growth to qualitative development. 
While the second and third conditions are mainly political, the first and latter can be addressed by 
appropriate application of the technology.  Both conditions imply a shift from quantity to quality and 
an increased efficiency in the use of natural resources.  The objective is to stabilize quantitative 
throughput growth and replace it with qualitative development; and to produce more with less 
through conservation, energy efficiency, technological improvement and recycling.  The goal is the 
dematerialization of the economy, or the absolute or relative reduction in the quantity of material and 
energy required to serve economic functions.  
According to UNCED’s estimates, a sustainable economy that would provide for the basic needs of 
the world population and at the same time keep the ecological balance of the planet, would require a 
tenfold increase in resource productivity.  This means that the amount of wealth extracted from one 
unit of natural resource should increase by a factor ten.  While this goal seems ambitious, a recent 
report to the Club of Rome identifies more than 50 existing technologies that already use resources 
four times more efficiently, including 18 that are related to building and housing. (See “Factor Four” 
in Bibliography) 

Triple bottom line 

The sustainability concept acknowledges that the world is made up of three closely related systems:  
nature, economy, and society.  Each one has its own imperative or “bottom-line”.  The ecological 



bottom-line is to remain within earth’s carrying capacity, the economic bottom-line is to ensure 
adequate material standards, the social bottom-line is to satisfy individual and community needs.   
Sustainable buildings need to perform not against a single criterion but against the triple bottom line 
and produce social and ecological benefits as well as economic wealth.  Their design must strive for a 
win-win-win solution. 

Value shift 

Obviously, the achievement of a sustainable society requires a “paradigm shift” or a shift in cultural, 
social, and economic values.  A hopeful sign is the fact that, over time, human and social values have 
changed.  Concepts that once seemed extraordinary, such as emancipating slaves, or enfranchising 
women, are now taken for granted.  Sustainability requires new ways of thinking, and new methods 
for designing, producing, and operating goods and services.  It demands a new approach based on the 
following principles: 
• System integration, 
• Value optimization, 
• Life-cycle planning, 
• Impact reduction. 
Determining whether the use of steel in residential construction meets these principles will provide an 
answer to the key question: Is a steel house a solution toward sustainability? 

System integration 

System integration creates a whole from parts that are put to work together, creating a new entity that 
is more than the sum of its parts.  (See Chapter 2.)  System integration allows doing more with less by 
reducing the amount of time, space, energy, and material employed in a building while increasing the 
number of activities that can take place within it.  System integration stimulates dematerialization by 
increasing efficiency.  It means thinking about the design challenge as a whole and not as a 
superposition of disjointed pieces.   It also means promoting teamwork.  Integration fights this 
century’s trend towards narrow specialization and disintegration.  It demands optimization, not rules 
of thumb. 
Chapter 2 shows that a steel house has a greater level of integration and needs fewer components than 
a traditional wood framed house.  A steel house offers many opportunities of conserving resources at 
each stage of the life cycle of the building listed in Table 7.  A steel house offers the possibility to do 
more with less. 

Value optimization 

Optimizing the value means focusing on what services to provide, not just on what products to 
produce.  It means concentrating on real customer needs and putting emphasis on the quality of life in 
order to deliver less eco-intensive, higher value applications.  Value optimization stimulates 
dematerialization and the transition from economic growth to qualitative development.   
Chapter 2 explained that a single-family house has 6 main performance mandates: Spatial, thermal, 
building integrity, air quality, acoustical and visual.  The house must also satisfy basic physiological, 
psychological and sociological human needs.  Table 3 in Chapter 2 shows the performance criteria for 
meeting human needs and Chapter 3 demonstrates that a steel house meets or exceeds all these 
criteria.   
Physiological 
These needs are evidently the most fundamental and they represent the “real customer needs”. 



A steel house delivers superior performances in every aspect: 
• Spatial: by providing functional and flexible space that can be adapted to virtually any usage. 
• Thermal: by improving insulation, increasing thermal mass, and allowing the use of solar energy. 
• Building: by increasing the structural efficiency and stability, endurance to decay, seismic 

resistance, durability, and weatherproofing. 
• Air Quality: by not using chemically treated material. 
• Visual: by allowing the use of large windows for natural lighting. 

Psychological / Sociological  
Less fundamental, these needs still represent an important factor for the acceptability of steel 
technology. 
Chapter 3 shows that steel houses can be designed to provide psychological comfort and sociological 
well-being, such as: 
• Spatial: by offering habitability, esthetics, views, or spectacular setting. 
• Thermal: by contributing to a greater thermal comfort. 
• Building integrity: by providing a sense of stability, durability, status, security, appearance, and 

craftsmanship. 
• Air Quality: by allowing to build spacious, airy rooms. 
In conclusion, the application of steel is a very efficient way to meet housing criteria.  Steel offers the 
opportunity to increase the value of the building system, to replace quantity by quality, material by 
information, and therefore is an agent for dematerialization and sustainability. 

Life-cycle planning 

At the most basic level, sustainability implies that future generations should enjoy continued access to 
resources.  It means taking into account the short and long-term consequences of products and 
services.  It implies not only the state of the planet passed on to future generations, but also the 
physical capital, such as the infrastructure and the built environment. 
The longevity of a building is an important parameter of sustainability because it amortizes the 
resources over a longer period.  A steel house has exceptional durability.  Appendix A and Table A-1 
present many cases of steel houses that have withstood the test of time and are performing extremely 
well with minimum maintenance. (See Appendix A 3.1 Stability.)  This longevity is due not only to 
the properties of steel, but also to the stability of the steel structure as a support for the other elements 
of the house and to the better quality control resulting from pre-fabrication. 
Furthermore, the steel in the house is not consumed, only borrowed for the lifetime of the building 
and, at the end, returned for reusing or recycling. 

Impact reduction 

The sustainability concept requires also taking into account the individual and cumulative social, 
environmental and economic implications as well as the direct and indirect consequences of a 
building at all the stages of its life.  Impact minimization requires a complete control of the material 
chain or closing of material loops.  The Life-Cycle Assessment (LCA) is a widely accepted method 
based on ISO 14000 Standards that allows to evaluate the overall environmental impact of a product.  
IISI representatives (See Chapter 5) are presently working in ISO 14000 committees to develop a 
methodology for the LCA of steel.   
The LCA is a cradle to grave quantitative accounting tool that comprises four stages: Goal definition 
and scoping, life-cycle inventory, impact analysis, and improvement analysis. 



Goal definition and scoping 

The first step of a LCA consists of identifying the assessment purpose, the study deliverable and 
boundaries and the assumptions based upon the goal definition. 
For a steel house, the goal is to determine the environmental impact or benefit of using a building 
system different from the conventional wood-framed house.  The scope is therefore limited to the 
particularities and main features of a steel house, which are: 

1. independent column and beam structures made with steel 
2. curtain walls 
3. floor and roof steel decks 

The main environmental impacts of a building are related to resource consumption, waste production, 
and land degradation.  Therefore, the scope of the environmental assessment may focus on the 
following aspects: 
Input of resources 
• Consumption of limited renewable resources such as wood with its effects not only on the decline 

of limited resource, but also on land degradation, erosion, and habitat destruction. 
• Consumption of non-renewable resource such as limestone, iron ore, or coal with its 

consequences of loss of limited resource, land degradation, and extraction-related environmental 
impact.  This later impact may be significant because on average 14 tonnes of raw material are 
required to produce one tonne of iron and 10 tonnes of material are required to produce one tonne 
of cement. 

• Consumption of energy with its consequences of loss of limited resources, air pollution, and the 
increase of green house gas in the atmosphere.  This is an important aspect because buildings use 
40 percent of the world’s energy. 

Load and waste to the sink. 
• Air emission produced during the manufacture, construction operation and demolition of the 

building and  
• having a global impact such as green house gases (CO2) or ozone depleting substances 

(ODS) such as freon 
• a local impact such as particulate matter, nitrogen oxides, heavy metal  (lead, zinc, …), toxic 

or carcinogen substances (asbestos, PCB, solvent) 
• an indoor impact such as solvent evaporation or radon 

• Solid waste from the manufacture of building material, the construction, and the demolition of the 
building itself.  

• Land degradation caused by the setting of the building but also by the services directly and 
indirectly related to the building industry, and by transportation. 

Life-cycle inventory 

A Life Cycle Inventory (LCI) is an account of the energy and raw material inputs and environmental 
releases associated with each stage of production.   
Chapter 2 explains how steel technology applied to residential construction promotes the conservation 
of resources and Table 4 and 5 summarize the results.  A cradle to grave analysis of a building will 
typically include all the impacts related to the consumption of resources and waste during its entire 
lifecycle. 



Initial impact 
Initial impacts occur during mining, resource extraction, and primary transformation of raw material.   

 

Energy / CO2 
Steelmaking is energy intensive and largely coal-based, either through its direct use as a chemical 
reactant to convert iron ore to iron or as a fuel for generating the electricity used in steel making and 
steel processing.  Energy purchases represent 15 to 20 percent of steel manufacturing costs.  The 
industry's reliance on coal is important because coal combustion generates more carbon dioxide per 
unit of energy than other fuels.  The Canadian steel industry contributes 2.4 percent of Canada’s total 
green house gas emission.  Figure 32 shows the carbon consumption per tonne of crude steel for 
different countries, assessed by the IISI.  With 375 kg Carbon per tonne of steel produced, Canada 
has one of lowest emission factor in the world. This is due to the extensive use of EAF technology 
and hydro electricity in this country.  The units in the graphic are in kg carbon per tonne steel.  The 
relation between Carbon and CO2 is 44/12 or 3.66.  Thus, the typical emission embodied in Canadian 
steel in 1,375 kg CO2/ tonne steel. 
With the widespread application of arc furnaces technology, steel-making  is increasingly using 
recycled steel.  In 1997, recycled steel represented almost 50 percent of the 800 million tonnes 
produced worldwide.  Recycled steel accounts for about two-thirds of the steel produced in the U.S., 
and programs have been implemented to promote even greater recycling of steel materials. 
Consequently, the energy consumption and CO2 emission related to the production of one tonne of 

steel has decreased significantly over the years.  
According to a study by British Steel, the recycling and 
reuse yield is a significant factor for assessing the energy 
and CO2 embodied energy when looking at the many life-

Table 24: Energy in Steel 
Embodied energy in steel (GJ/tonne)  
Primary Steel 25.5 
Multi-cycle steel 18.9 
Recycled steel (from scrap) 17.3 

(Source SCI) 

Figure 32: Carbon consumption per tonne of steel 



cycle stages of a recyclable or reusable material.  The study shows that, in fact, a recyclable material 
with a relatively high-embodied energy, such as steel, has better environmental performance than a 
non-recyclable material with a lower embodied energy, such as wood. 
The steel industry has reduced the energy consumption per tonne of steel and corresponding carbon 
dioxide emissions by about 45 percent since 1975, largely through investments in new technologies. 
In the past decade, annual energy consumption was reduced by more than 30 percent. 

Air & water pollution 
Since the early 1970s, the steel industry's discharge of air and water pollutants has been reduced by 
well over 90 percent.  Today, over 95 percent of the water used for steel processing is recycled.  
Recycled steel accounts for about two-thirds of the steel produced in the U.S., and programs have 
been implemented to promote even greater recycling of steel materials. 

Land use 
Steel has a relatively low land degradation impact.  The mining of the iron ore used in the production 
of 15 millions tonnes of steel in Canada consumes the equivalent of 30 ha of land surface per year.  In 
comparison, 15,000,000 ha of rain forest is cut per year.  
Steel in housing replaces the demand 
for new wood by the use of a 
recycled and recyclable material.  
North American wood consumption 
is higher than anywhere else on 
Earth.  US residents consume 1.83 
m3 wood per person per year or 
about 6 times the world average, 
which is 0.32 m3.  It is estimated that 
a typical wood-framed house 
typically consumes from 40 to 50 
trees of one-foot diameter.  In fact, in 
North America, the size of houses and the amount of wood per square meter has increased 
significantly over the last 35 years.  According to Ann Edminster, (Green Building Conference, 
Vancouver): 
• In 1963, the average house was 127 m2 (1,365 ft2.) It housed 3.2 people and used 0.18 m3/m2 of 

wood (7.38 board foot per ft2) resulting in a wood use per person of 7.14 m3.   
• In 1998, the median house is 204 m2 (2,200 ft2), housing 2.6 persons, and using 0.21 m3/m2 (8.1 

board foot per ft2.) resulting in a wood use per person of 13.14 m3, which represents an increase 
of almost 100 percent from the level of 1963.   

These numbers are summarized in Table 26, which shows that a steel house uses approximately 38 
times less material in volume than a wood house and 2.4 times less material in weight.  There is a 
limit to the rate of regeneration of renewable resources and the renewal of lumber is not keeping up 
with the pace of logging, causing a significant drop in quality.  The use of steel reduces the demand 

Table 26: Wood and steel use in residential construction 
 Nb Size Material use 

 Persons 
(1) 

m2 
(2) 

m3/m2 
(3) 

kg/m2 
(4) 

m3 
(5) 

m3/p 
(6) 

Wood house 1963 3.2 127 0.19 94  23.77 7.43 
Wood house 1998 2.6 204 0.21 103  42.05 16.17

Steel house (7) 3.5 167 0.01 43  0.90 0.26 
(1) Average number of persons per home in North-America 
(2) Average size of a north American home 
(3) Cubic meter of material per square meter of living area 
(4) Density of wood = 500 kg/m3, density of steel: 7,900 kg/m3 
(5) Total cubic m3 used in an average size home 
(6) Volume of material per person in cubic meter. 
(7) Prototype steel house of Chapter 8 

Table 25: Weight and volume of steel used in the prototype 
steel house 

m2 kg/m2 kg 
Structural steel   4,686 See Chapter 8 Table 18 

  
Deck 167.23 8.48 1,418 Gauge 22 see Chapter 8 : 

Floors 
Walls. Steel sheets 267.56 4.03 1,079 Gauge 26 Steel sheet both 

sides 
Total steel weight 
in Kg 

  7,183  
 

Total steel volume 
in m3 

0.900  m3 ( steel density = 7.9) 
 



on wood.  This reduces the impacts of logging, such as habitat destruction and land degradation. 
Pre-Fabrication impacts 
The main environmental impacts related to the fabrication stage include energy, air emission, liquid 
and solid waste.   

Air pollution / Solid Waste 
The fabrication of the elements of a steel house can produce toxic discharges and waste, such as: 
• Particulate matter and fumes from welding and grinding. 
• Zinc vapor from the galvanizing of steel deck elements. 
• Emission of ozone-depleting substance (such as Freon) from the manufacturing of rigid 

insulation. 
• Solvent emission from paints. 
• Solid waste and fabrication cuts. 
Pollution prevention and fabrication planning can reduce these discharges and waste to a minimum.  
In addition, the use of steel avoids the environmental problems related to wood fabrication such as the 
use of wood preservers, pesticides, and glue. 

Energy 
The prototype steel house uses concrete floor instead of wood.  The fabrication of cement is energy-
intensive and represents 90 percent of the total energy required to produce concrete.  The production 
of one tonne of cement uses 5 GJ of energy, requires 10 tonnes of raw material and emits one tonne of 
CO2.  However, new concrete technology allows replacing up to 60 percent of the Portland cement 
with fly ash, which is a by-product of coal-fired plant.  The prototype steel house uses 14 m3 of 
concrete.  If the 60 percent mix was applied, it will use 2.17 tonnes of Portland cement, resulting in 
2.17 t embodied CO2 and 10.85 GJ embodied energy.   
Table 27 provides an estimate of the embodied energy and CO2 of the prototype steel house.  The 
table also estimates the embodied energy and CO2 in the main structural components of a 
conventional wood house of similar size. 
The table shows that the main structural components-steel and concrete- of the prototype steel house 
contains an embodied energy of 165 GJ.  The R-2000 energy target for a house of similar size in 
Vancouver is 50 GJ per year (heating & hot water).  Thus, the embodied energy represents only 3 1/3 
year of operation energy.  The steel house has 23 percent more embodied energy than the wood house 
but 10 percent less embodied CO2. 

Construction impacts 
The main construction impacts of construction include solid waste, energy, solvent use, and land use.   

Table 27:  Embodied energy in the main components of the prototype 
steel house 
Material Description Qty (Tonnes) GJ/t Embodied 

energy GJ 
CO2/t Embodied 

CO2 tonnes 
Steel Canadian Steel (1) 7.18 21.4 153.71 1.375 9.88 
Concrete Flyash  155 kg/m3 

Portland cement 
2.17 5 10.85 1 2.17 

Total     164.56  12.05 
(1) assuming the production is 50% Blast furnace and 50% EAF. 

  m3 GJ/m3
(2) 

Embodied 
Energy GJ

CO2/m3
(2) 

Embodied 
CO2 tonnes 

Wood See Table 26 34.40 3.89 133.84 0.39 13.40 
(2)  According to Canadian Wood council. 



Solid waste 
Construction waste is a major environmental concern.  As an example, approximately 47,000 tonnes 
of construction waste were generated in Greater Vancouver in 1995.  Wood is the major constituent 
of construction waste stream representing 62 percent of the construction waste from single-family 
residential projects in Vancouver. 
Pre-fabrication and the use of steel virtually eliminate the construction waste stream.  

Energy / CO2 
Energy used during construction is minimal compared to the embodied energy.  Pre-fabrication and 
fast site construction reduces the crew transportation to the site, traffic and air pollution. 

Air Pollution 
Steel construction and pre-fabrication reduces the use of solvent, glue and other VOC-emitting 
products.   

Land use 
As shown in Chapter 3, a post and beam structure can be designed to “touch the ground lightly”, 
reduce the impact of the building on the land, or allow to build on difficult sites not suitable for 
agriculture. 

Operation impacts 
The main operational impacts of a building are related to energy use during its useful life, such as 
heating, cooling, lighting, services, and air conditioning. 

Energy / CO2 
The overall environmental impact is significant because it is estimated that buildings consume 40 
percent of worldwide energy.  The initial embodied energy is only a small fraction of the total energy 
consumed during the lifetime of the building.  (See Table 27.) In a typical lifetime of 60 years, the 
operation will consume 80 to 90 percent of the total energy calculated over the entire life-cycle. 
According to a study by British steel, the combination of structural steel and thin concrete floor 
reduces heating and cooling energy requirements because the mass of concrete improves thermal 
storage capacity and the slenderness increases heat transfer. 
South-facing windows and the thermal mass of the concrete floors form a passive solar energy system 
that reduces energy consumption.  Structural steel is complementary to glass walls and concrete 
floors.  Therefore, the use of structural steel in housing promotes alternative energy and the reduction 
of greenhouse gas emission. 
The insulated curtain wall provides exceptional heat and cooling loss protection to a steel house.  
Additionally, the stability of steel, that is the fact steel doesn't warp, twist, split, rot or settle, results in 
less air loss around windows and doors as well as foundation and roofing connections.  

Air pollution 
Steel is a non-toxic material and does not require pesticides or other toxic substances for protection 
against rot, termites, or vermin. The Healthy House Institute in US recommends steel framing for 
chemically sensitive and environmentally conscious homeowners who seek good indoor air quality.  
Galvanized steel exposed to the weather emits zinc, which is considered as a harmful heavy metal.  A 
Dutch study shows that galvanized steel installed outside emits of 33 kg of zinc per year per 1000 m2.  
This problem does not exist for zinc coated steel used inside the building 

Maintenance impacts 
Maintenance and replacements occur periodically over the life of the building and some components 
may be replaced many times over  its lifespan.  Sometimes, the building is completely renovated and 



adapted to a new purpose.   Maintenance, replacement and renovation create a considerable amount of 
solid waste.  According to Dr. Ray Coles of UBC, the amount of recurring embodied energy added by 
the successive replacement of material over a period of 50 years is greater than the initial embodied 
energy. 
The use of steel has many positive effects on maintenance.  Steel protected from corrosion requires no 
maintenance.  The stability of a steel structure reduces the need for repair of the other elements of the 
house, such as drywall, floor, doors, or windows.  Steel offers a greater resistance to seismic load.  
Furthermore, the flexibility of a steel structure makes renovation less energy- and waste-intensive. 
(See Chapter 3) 

Demolition 
Demolition typically requires intense application of energy and generates waste streams that are 
disordered, contaminated and physically altered to a point where recycling is difficult.  
It is extremely difficult to dismantle and reuse the elements of a traditional wood house.  Demolition 
of a steel building for recycling is fast and relatively independent of the construction details.  At the 
other hand, disassembly of a structural steel frame for reuse can be slow, dangerous, and 
consequently expensive.  However, a steel building can be designed for deconstruction, reusability, 
and recyclability.  That is partially the case of the prototype house of Chapter 8, which can be easily 
dismantled with the exception of the concrete floors. 

Disposal impacts 
Disposal impacts are related by the demolition waste stream to landfills.  
The magnetic properties and resale value of steel make it both easy and desirable to sort it out from 
demolition debris.  In Greater Vancouver, 60 percent of the construction waste consists of wood 
debris and less than 1 percent is metal (GVRD statistics.)  (See Chapter 5 – SRI.)  The other elements 
of the prototype house can be recycled or reused to a lesser extent.  The rigid insulation can be 
reprocessed and crushed concrete can be used as aggregate. 

Recycling impact 
Steel is a highly adaptable material and lends itself well to the recycling process.  As indicated above, 
steel is easily separated from the rest of the waste stream.  Most scrap steel simply needs cutting to 
size or compressing before dispatching to a steel plant for remelting. 
As shown in Table 27, almost 100 percent of steel waste in Greater Vancouver is recycled. 
Recycling programs reduce the solid waste stream. Besides saving 
landfill space, recycling steel also saves valuable energy and 
natural resources.  Each year, steel recycling saves enough energy 
to power about one-fifth of U.S. households for one year.  
Recycling saves other resources because every tonne of steel 
recycled saves 1.25 tonnes of iron ore, 0.635 tonnes of coal, and 
54 kg of limestone. (See Chapter 5 - SRI) 

Impact analysis 
The impact analysis consists of assessing the impacts on human 
health and the environment associated with energy, raw material 
input, and environmental releases quantified by the inventory. 

LCA of a steel house 
A complete and quantitative LCA of a steel house is beyond the scope of this report.  However, the 
qualitative analysis in Table 29 shows that the technology has superior environmental performances.  

Table 28:  Recycling rate 
of construction materials  
Recycling rate in GVRD 
Steel  ~100% 
Asphalt 85% 
Concrete 85% 
Drywall 93% 
Wood 6% 

 



Conclusions 

The application of steel to housing is a solution toward sustainability that satisfies many sustainable 
design criteria.  In summary, a structural steel house fosters: 
• System integration, using fewer, better integrated components. 
• Value optimization, providing effective housing functions 
• Life-cycle planning, using durable, reusable, recyclable materials 
• Impact minimization, producing lower environmental impact during its entire life cycle. 
Consequently, steel allows to do more with less and to reducing the consumption of resources and 
energy, by providing higher-value, more durable and flexible building system.  
The wider application of steel to residential construction will promote dematerialization and the 
transition from economic growth to qualitative development, which is the main goal of a sustainable 
economy. 
 
 
 
This chapter is part of a CMHC research report by Node Engineering:  “The application of structural 
steel to single-family residential construction.“  

Research reports are free for residents of Canada. Cost to supply reports to clients outside Canada 
is $12.95 per report. Shipping and handling is extra. 

Orders can be placed by phoning 1-800-668-2642 in Canada or outside Canada 1-613-748-2367. 
Orders from outside Canada must include credit card information to be processed. 
For additional information, please contact: mdespot@node-co.com 

 
 
 
 



Table 29: Qualitative LCA of a steel house 

 A. Structural Steel B. Curtain wall C. Decks 

1.
 In

iti
al

 
a) Non-renewable: Steel can be 
made with 100% recycled steel. 
b) Renewable:  Displace the use of 
wood and replace it by a recycled 
material  
c) Energy: Embodied energy 
reduced by newer steel-making 
technology. 
d) Air quality: CO2 emission 
reduced if steel made in electric 
furnace and electricity not produced 
by fossil fuel (e.g. Hydro) 
e) Solid waste: New steel-making 
use recycled steel 
f) Land: Use of recycled steel 
reduces mining operations. 

a) Non-renewable:  A curtain wall 
is typically made with galvanized 
steel siding (100% recycled), plastic 
foam, and glass.  Plastic foam uses 
non-renewable fossil oil, but the 
total weight is small.  Plastic could 
be replaced by other materials, 
such as foam-concrete ,cement-
straw composite, or rockwool. 
b) Renewable:  Displace the use of 
wood in the envelope.  Can use 
straw. 
c) Energy: Embodied energy is 
minimal due to the lightweight of the 
walls. 
d) Air quality:  Issue of air emission 
during the extraction of oil and raw 
material for glass. 
e) Solid waste: Steel uses recycled 
steel, glass and foam can be 
recycled  
f) Land:  same as A1f 

a) Non-renewable: The deck uses 
galvanized corrugated steel (100% 
recycled) and concrete.  Flyash can 
replace 60 % of the cement in 
concrete to reduce embodied 
energy and CO2. 
b) Renewable: Replace wood joists 
that often require large pieces 
(2”x10” x 12’ ) replace it by a 
recycled material  
c) Energy: Embodied energy in the 
steel deck is reduced by the newer 
steel-making technology.  
The production of cement accounts 
for 90% of energy used to make 
concrete  
Embodied energy in concrete  can 
be significantly reduced by the use 
of flyash. 
d) Air quality: See A1d for steel. 
CO2 and other air emission from 
cement making can be reduced by 
replacing cement with flyash. 
e) Solid waste: See A1e.  Flyash is 
a recycled solid waste. 
f) Land: See Af1 

2.
 P

re
-fa

br
ic

at
io

n 

a) Non-renewable: Pre-fabrication 
optimizes the use of material  
b) Renewable: same as A1b 
c) Energy: Energy used during 
welding, cutting, drilling is minimal. 
d) Air quality: Pollution prevention 
can reduce toxic emissions from 
welding, grinding and fabrication. 
e) Solid waste: Fabrication 
planning and pollution prevention 
can reduce waste to a minimum.  
f) Land:  Factory require industrial 
land use, source of additional 
environmental impact. 

a) Non-renewable: :See A2a  
b) Renewable: See B1b 
c) Energy:  Except for windows, the 
fabrication of curtain walls requires 
few energy. 
d) Air quality: Issue of ozone-
depleting substance used for 
fabricating the foam, emission 
during galvanizing process. 
e) Solid waste:  same as A2e 
f) Land: See A2f 

a) Non-renewable: See A2a 
b) Renewable: See C1b 
c) Energy: The fabrication of steel 
decks requires few energy 
d) Air quality: Pollution prevention 
can reduce zinc toxic emissions 
during galvanizing  
The manufacturing of steel deck by 
forming steel sheets produces no 
toxic emission.. 
e) Solid waste: See A2e 
f) Land: See A2f 
 



3.
 C

on
st

ru
ct

io
n 

a) Non-renewable: See A2a 
b) Renewable: same as A1b 
c) Energy: Energy used to erect 
steel is very small.  
d) Air quality: No toxic emission 
(e.g. solvent) during construction.  
Some air emission from 
construction engines and crew 
transportation to and from the site. 
e) Solid waste: No waste by the 
use of pre-fabricated elements 
f) Land: Allow to build on difficult 
sites, with small footprint.  Reduce 
land degradation and competition 
with agricultural land 

a) Non-renewable: See A2a 
b) Renewable: See B1b 
c) Energy: Few Energy required to 
install curtain walls. 
d) Air quality: If no adhesive is 
used, no toxic emission (e.g. 
solvent) during construction. 
e) Solid waste: See A3e 
f) Land: See A3f 

a) Non-renewable:  For steel, see 
A2a.  Concrete uses gravel, sand & 
cement.  Flyash can replace cement 
and recycled crushed concrete the 
aggregates. 
b) Renewable:  The steel deck 
acting as a form for the concrete, it 
eliminate the need of wood forms. 
c) Energy:  Energy required to 
erect the steel deck is minimal.  
Cement in concrete is energy-
intensive but can be replaced by fly-
ash. 
d) Air quality: No toxic emission 
(e.g. solvent) during construction 
e) Solid waste: No waste as the 
deck is pre-fabricated and cut at 
exact length.  Care in ordering and 
placing concrete reduces concrete 
waste. 
f) Land: See A3f 

4.
 O

pe
ra

tio
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a) Non-renewable: creates flexible 
spaces and reduces the need for 
transformation material  
b) Renewable: See A1b 
c) Energy:  Structure inside the 
envelope reduces the thermal 
bridges and heat loss.  
d) Air quality: Steel produces no 
toxic emissions ( e.g. formaldehyde 
or radon) during its lifetime 
e) Solid waste: 
f) Land: 

a) Non-renewable: Easy to adapt 
and transform without modifying the 
structural elements. 
b) Renewable: See A1b 
c) Energy: Better insulation and air 
tightness reduces heat energy 
consumption.  Feasibility of large 
window reduces lighting needs. 
d) Air quality: Issue of air emission 
from the foam during lifetime.  Issue 
of heavy metal toxic emission from 
galvanized steel siding.  
e) Solid waste: Reusable, 
recyclable. 
f) Land: 

a) Non-renewable: Create large 
plateau easy to modify and 
renovate. 
b) Renewable: See A1b 
c) Energy: The main advantage of 
concrete floors: Better heating and 
cooling system.  Passive solar 
energy 
d) Air quality: use of flyash reduces 
radon emission. 
e) Solid waste: 
f) Land: 
 

5.
 M

ai
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a) Non-renewable: Protected steel 
is a very durable material requiring 
minimum maintenance 
b) Renewable: 
c) Energy: 
d) Air quality: Steel protection and 
maintenance may use water-based 
paints 
e) Solid waste: Discarded parts 
may be recycled. 
f) Land: n/a 
 

a) Non-renewable:  Stable material 
that does not warp, and requires 
fewer repairs.  Supports humidity.  
Issue of steel corrosion and 
degradation of foam over time. 
b) Renewable: 
c) Energy: 
d) Air quality: 
e) Solid waste: Discarded parts 
can be recycled. 
f) Land: n/a 

a) Non-renewable: 
b) Renewable: 
c) Energy: 
d) Air quality: 
e) Solid waste: 
f) Land: 
 



6.
 D
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a) Non-renewable: Easy to 
disassemble, no material input is 
required 
b) Renewable: No material input is 
required 
c) Energy:  If the structure is 
designed for deconstruction, the 
energy required for demolition may 
be considerably reduced 
d) Air quality: Steel disassembly 
produces no toxic emissions or 
dust. 
e) Solid waste: Disassembly does 
not produce other waste than steel. 
f) Land: Small footprint means easy 
land reclamation. 

a) Non-renewable: See A6a 
b) Renewable: See A6a 
c) Energy: Independent from the 
main structure and easy to 
disassemble 
d) Air quality: produces no toxic 
emissions or dust. 
e) Solid waste: Disassembly does 
not produce waste other than the 
elements of the curtain wall.  
f) Land: See A6f 

a) Non-renewable: : No material 
input required 
b) Renewable: : No material input 
is required 
c) Energy: Some energy required 
to demolish concrete floor. 
d) Air quality:  Pollution prevention 
can reduce dust emission. 
e) Solid waste:  Produces non  re-
useable waste 
f) Land:  

7.
 D

is
po

sa
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a) Non-renewable:  Steel reused or 
recycled 
b) Renewable: 
c) Energy:  Embodied energy 
partially reapplied to  the next cycle. 
d) Air quality:  No emission after 
disposal, recycled steel 
considerably reduce CO2 emission 
during steel-making.  (See A1d) 
e) Solid waste:  See A1e 
f) Land:  See A1f 

a) Non-renewable:  Steel, glass 
can be reused or recycled.  Plastic 
foam can be recycled.  
b) Renewable: 
c) Energy:  Except for steel 
embodied energy is lost.  
d) Air quality:  Plastic foam may 
release ODS. 
e) Solid waste:  Some foam cannot 
be recycled. 
f) Land: 

a) Non-renewable: Steel reused or 
recycled.  Crushed concrete may be 
used as aggregate 
b) Renewable: 
c) Energy: Some energy required 
to crushed concrete  
d) Air quality:  CO2 and dust 
emission for crushing concrete. 
e) Solid waste: Some concrete 
may end up in landfill 
f) Land:  

 



 
14 

 


