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BREEAM certified buildings worldwide (most of
them in the UK) and only 75,000 LEED certified
buildings, it is the LEED standard that has
gained growing popularity around the world in
recent years.

The most important aspect of both standards,
and in fact in every Sustainable Building
Rating System, is the parameter according
to which the score is evaluated, or in other
words — the parameter that describes what
constitutes a sustainable building and how it
can be measured. This issue has considerable
influence on the design of the building, its
shape, materials and cost.

A USGBC survey (US Green Building Council,
2013) has shown that energy consumption in
certified buildings is 25% lower on average
than those of similar un-certified buildings, and
that energy spending has decreased in these
buildings (13% decrease in new buildings and
8.5% in refurbished ones). In addition, there
is a correlation between the rating score and
the amount of energy saved — higher scored
buildings saved more energy. These savings
had an impact on the value of these properties
— the price of new-built certified LEED buildings
was 11% higher for sale and 6% to let, while
the value of refurbished properties has risen by
7% in assets for sale and 20% to let. Similar
values have been found by the BRE — Building
Research Establishment — the body that
publishes BREEAM.

It is important to note that LEED and BREEAM
measure different aspects of the quality of
the building, but the most influential sub-
category in each relates to the building's
Energy Performance — an examination with a
significant effect on the energy consumption
score of the building (10 credits in BREEAM and
19 credits in LEED).

The score in this sub-category is set differently
in each standard. BREEAM considers the
predicted annual amount of CO2 emissions
resulting from energy use in the building. LEED,
on the other hand, considers the predicted
annual expenses of energy in the building.
Since there is no clear correlation between
the fluctuating price of fuels and the amount of
CO:2 this fuel emits — different scores may be
achieved by different standards.

Energy consumption in buildings is affected
by several variables. The most important ones
— the efficiency of the equipment used in the
building (HVAC lighting, home appliances
etc.), user habits, user ability to understand the
energy performance limitations of the building,
and the most important parameter — the one
that designers most influence — adjusting the
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building to its physical/climatic environment.

In order to improve the energy performance
of the building and bring about an energy
use reduction, the designer should create a
building in which the environmental conditions
(temperature, light) remain stable, while using
minimum mechanical aids. In order to achieve
this, the designer must control basic sustainable
design strategies — using high insulating
construction materials (with low U-Value),
highly air-tight spaces (avoiding infiltration),
wise use of glazing systems and shades, the
use of natural ventilation techniques, solar
energy and more.

Calculating the score of the energy
performance sub-category in BREEAM and LEED
can be conducted in two ways:

In the first, the designer uses a special
computer based tool to calculate the average
monthly energy consumption of the designed
building for satisfactory thermal comfort. For
this, the designer needs to insert various
parameters, describing the building (facade
area, glazing percentage, insulation capacity,
building's orientation etc.). Lower calculated
energy consumption leads to higher scores.

The second way to calculate the energy
performance sub-category in both standards is
to use a more sophisticated thermal modeling
tool. While the tools energy consumption
method yield monthly averages, the thermal

modeling tools can calculate hourly energy
consumption in specific rooms in the building.
It also allows an analysis of the building's
performance — hourly temperature and
relative humidity examination, light loads,
solar radiation calculations and much more.
Most thermal simulation tools have plug-ins
for popular design packages such as Revit or
Sketchup, which makes the analysis process
more user friendly.

After calculating predicted energy use in the
designed building, a ‘"reference building"
is modeled as well: a building with some
properties that are identical to the designed
building, (shape, size, activities etc.), but
with more basic constructions and service
systems, as specified by each standard.
The predicted energy use of the "reference
building" is calculated as well. The final score
is determined by the improvement percentage
of the designed building in comparison with the
"reference building".

Some comparative studies that examined
the influence of different sustainable building
standards have concluded that BREEAM is
considered more "scientific" than LEED. Some
studies compared the scores of a case study
in the energy related chapters in BREEAM and
LEED (Roderick, 2009, Schwartz & Raslan,
2013). These studies have shown that the
case studies achieved different ratings in both
standards — medium/low score in BREEAM and
a zero score in LEED.

The reason for these differences lies in
procedural differences between the standards:
apart from the difference between the
parameter that determines the score (CO2 vs
energy cost, as previously described), while
LEED has a 10% performance improvement
as a minimum requirement — BREEAM does not
have a similar requirement.

Despite these differences, one cannot avoid
the fact that energy consumption in certified
buildings is lower and that their value increases.
Though there might not be a strong correlation
between the different standards, it is necessary
to see them as a significant tool for improving
the built environment. A tool that can help
designers create better, more energy efficient
designs, relying on basic design principles —
insulation, orientation for a proper exploitation
of natural light and ventilation.
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the

green
between LEED
and BREEAM

Architect Yair Schwartz
B.Arch, M.Sc Environmental Design and Engineering

sustainable building
rating systems

One of the most popular trends in the architectural world in recent years is Sustainable
Architecture. Many projects are proud of being "green"; neighborhoods and cities
are painted green and the term "sustainability" has become a cliche, though not
necessarily clear. In the pursuit after the "green label", the essence of responsible
architecture is sometimes lost.
What is "sustainable design"? Should "sustainable" buildings be built out of mud
and timber, or could they be built out of more conventional materials? How can we
quantify "sustainability”, and is "sustainable design" at all effective?

Many architects believe that sustainable
architecture means low, plant-covered "Hobbit-
style" buildings, and are surprised to discover
that "regular" buildings may also be considered
"green", as long as they maintain high design
standards, while superficial, visual aspects can
only harm the true meaning of sustainablility.

Sustainable legislation and standards have
developed rapidly since the 1970's in the
wake of the global energy crisis. This is
partly due to the embargo of certain OPEC
members on the west, which led to a severe oil
shortage all around the world. Consequently,
many countries decided to both reduce their
dependency on OPEC, as well as their energy
consumption.

However, despite various attempts to reduce
global energy consumption, future predictions
show anincrease in fuel demand, both because
of an increase in global population as well
as the economic development of developing
countries such as China, India and Brazil.

The scientific community has long warned of
the effect of increased energy consumption.
However, while there is a broad consensus
regarding some facts — others are siill
under debate. The most familiar, possible
implication of increased energy consumption
is global warming. According to the IPCC
(Intergovernmental Panel on Climate Change),
— the planet's temperature has risen by 0.75°C
in the last 100 years. The rise in temperature

might lead to ice melting, causing rising sea
levels, and, consequently, a change in the
global eco system.

Aware of this, since the 90's many Sustainable
Building Rating Systems have been published
around the world and, recently, the Israeli
Standard 5281 as well, complementing the
5282 standard for rating buildings according to
their energy consumption.

These rating systems examine a variety of
aspects responsible for thermal well-being,
such as: building materials, natural lighting,
ventilation, sealing, insolation and waste water
treatment. Hence, energy consumption in
buildings has the greatest impact on the overall
assessment of most rating systems (Bunz et
al, 2006). And thus — a building designed to
encourage energy saving - will get a higher
score.

While there is a consensus in the scientific
community  regarding global  warming,
explanations for this differ, since in addition to
global warming, there is also an increase in
CO2 levels in the atmosphere. Many suggest
that the reason for global warming is the
increased burning of fuels, while others claim
that the amount of CO2 emitted as a result of
human activities on the planet is minor, and
that the high levels of COz2 is a result of global
warming and not the reason for it.

While this debate has not yet been resolved, it

is important to mention two other issues when
discussing the increase of energy consumption:
The first — full extraction of energy reserves.
Some argue that existing reserves will last
for several more decades, while others claim
that the current reserves are larger than the
prevailing assessment, and that the reserves
gradually renew their contents. Therefore, so
they claim, fuel will last for hundreds of years
to come (Gold, 1999).

The second issue is the instability of energy
security - namely - the physical availability of
energy at an affordable price.

Whether these criteria are justified or not,
since energy consumption in buildings is
responsible for around 40% of overall global
energy consumption (UNEP, 2011), reducing
energy consumption might have far reaching
economic implications.

Do sustainable building rating systems
lead to buildings with reduced energy
consumption?

Of the numerous available rating systems, the
UK-developed BREEAM (Building Research
Establishment — Environmental Assessment
Method) and the American-developed LEED
(Leadership in Energy and Environmental
Design) are among the most commonly used
worldwide (Roderick et al. 2009).

Though there are approximately 200,000
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