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Abstract: Measuring the floor area of a building may seem a straightforward activity, but it is not. What to be included and what to be
considered vary in virtually every country, and definitions such as GFA (gross floor area), NRA (net rentable area), etc. are also

misleading as they are not consistent. In an era in which international actors contribute for projects in all major cities, having a

consistent system to measure the floor area of a building is of the utmost importance. Consistent measurements allow not just for easier

and better design, but also for the comparison of buildings, as the floor area is the nominator of all parameters of sustainability, energy

consumption, construction cost, occupancy ratios, cleaning fees, etc.
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1. Introduction

When building developers and designers are
determining the functions and elements that are to be
incorporated into a project, an equilibrium must be
found between sustainable, innovative design and the
tried-and-tested principles that generally dictate a
While a

box-shaped, multi-story building may be an

financially successful project. glass,
economical option to construct that maximizes the
interior, usable space, this may not be the most
desirable option for a tenant or owner [1].

This is especially evident in office buildings, and in
the 1990’s, the concept of “Sick-Building Syndrome”
was recognized, which showed that deep-planned
spaces that were artificially lit and conditioned had a
negative effect on the health, satisfaction, and
well-being of occupants [2]. In order to combat this,
and create desirable, high-quality spaces, trends in
building design began to incorporate more and more
“green” elements, as well as exterior and shared spaces.
Building developers can still be hesitant to the

incorporation of new amenities to their spaces because
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they sacrifice the maximum amount of usable,
workable space that may be possible on a site and can
significantly increase building costs. That being said,
the incorporation of these additional building amenities
correlates directly with occupant satisfaction and the
efficiency of workers in an office building, thus
considerably increasing the value of the spaces. It has
long been proven that this can be seen as a viable
method for return on investment [3].

While these innovative and sustainable building
elements are beneficial on a building-by-building or
unit-by-unit basis, large governing bodies have also
recognized the positives that these types of buildings
have on cities as a whole and the general public, so they
have seen the need to create regulations to promote
good building and construction practices across entire
urban realms [4, 5]. In some cities that have recently
experienced intense building growth, like Hong Kong
and Singapore, adjustments to the regulations on how
spaces are measured were made, in order to incentivize
the construction of high-quality spaces.

These incentives can lead to cities that are more
environmentally sustainable and more enjoyable for
the occupants, but can lead to major global
discrepancies in the value of property. As most cities
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and countries have their own unique method for
measuring property, a building built in the Americas,
Europe, or Asia, which, apart from the building
location, may be identical and indistinguishable and
can have completely different values for the amount of
floor area, as a consequence of the “how” identical
buildings are measured differently depending on the
jurisdiction. This is especially problematic in a time
when international property investment is at an all time
high, not to mention the number of designers, engineers,
and consultants who operate globally and all rely on the
floor area calculations in their respective professions.
All disciplines in the building and construction
industry rely upon a project’s “per-square-meter/foot”
calculation as the necessary figure to compare
efficiency and value. For example, property value can
be measured with dollars-per-square-meter, energy
efficiency can be compared with
kilojoules-per-square-foot, construction speed can be
analyzed by examining the number of square meters
built per day, etc.

These calculations rely upon the fact that the primary
figure in the analysis—the control of the study—is
based off of a precise, unbiased, and unambiguous
measurement, but unfortunately, this is not always the

case.

2. Problems with Existing Measurement
Practices

When measuring floor area, the regulations and
practices of the local governing bodies are generally
what are relied upon, but this can present major
problems when a North American building has an
Asian developer and a European architect, which is an
example of a situation that is becoming more and more
common. To further complicate matters, local floor
area measurement practices generally use complicated
terminology to define floor area. This includes the
commonly-utilized GFA (gross floor area) or GEA
(gross external area), but an immeasurable amount of
other methods and terms are used including, GIA

(gross internal area), NIA (net internal area), GLA
(gross leasable area), NRA (net rentable area), Carpet
Area, among others. While many different standards
often use the same terminology, the definitions of them
can be drastically different.

According to a study by JLL (Jones Lang LaSalle), a
global property firm, the deviations in floor area
measurements can vary up to 24%, depending on the
location. This can have significant impacts on the
comparative analysis of properties (i.e., when
comparing cost per square meter between two
properties, a major difference in figures may be
attributed to the regulations of the local market and not
by the actual value of a space). Another major impact
of these discrepancies is in the miscalculation of the
maximum occupancy for space. For example, an
employer may be looking for an office space that can
hold 100 employees, but with a 24% discrepancy, the
office space may only be suitable for 76 employees,
which would have major impacts on the overall
occupant comfort [6].

Furthermore, this can also have significant impacts
on all building services. Specialized consultants, such
as elevator and mechanical/electrical/plumbing
engineers, rely on similar occupancy calculations to
determine the load that their systems will have to
accommodate. In overpopulated buildings, waiting
time for elevators can be longer and maintenance and
energy costs can increase on heating, cooling, and
plumbing elements that are being overexerted and used
inefficiently. Especially with increased waiting times
for elevators, this can also be a major safety concern, as
effective evacuation strategies in case of an emergency
can be delayed. Conversely, in under-populated
buildings, MEP elements and elevators can be
over-designed, leading to increased costs and spaces
that could have been used for working or living are
now occupied by mechanical rooms or elevator shafts.
These are all elements that could have been resolved
with accurate and consistent measurements, but now

represent significant deterrents for potential tenants.
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3. Differences in Existing Local Standards

In every major property market there are standards
that are relied on to measure floor area, but as
mentioned, this changes depending on location. The
RICS (Royal Institute of Chartered Surveyors) is an
international organization involved in the land, real
estate, construction, and infrastructure industries, and
focuses on promoting and enforcing standards and
regulations. With their headquarters in London, they
are the primary governing body when it comes to
measuring floor area in the UK. Similar to RICS, the
BOMA (Building Owners and Managers Association)
International, is also recognized globally, but their
focus is primarily in North America, as their
headquarters are located in Washington DC and their
standards for measuring buildings are recognized as the
approved methodology for calculating floor area by the
ANSI (American National Standards Institute). While
these standards are used internationally, the specific
standards of a project’s respective location are
generally the go-to measurement system (e.g., in Hong
Kong, the Building (Planning) Regulations produced
by the Hong Kong Department of Justice are used; in
Australia, the Methods of Measurement produced by
the Property Council of Australia are used; in
Singapore, the Handbook on Gross Floor Area
produced by the Urban Redevelopment Authority is
used; etc.).

Within these various standards, often the first, most
common—and least controversial—definition is that of
GFA or GEA. This measurement is everything on a
floor within a building envelope, measured to the
external face of the curtain wall of a property, and
while this measurement is used to help determine
building costs for insurance purposes, it is also used in
the early stages of the design process, when submitting
building applications and approvals [7]. This
represents a significant problem, as the determination
of the floor area measurement can influence the design,
which is unusual for a calculation that should be

impartial.

An example of how local regulations can dictate
design can be found when comparing the definitions
between the UK and Hong Kong. In the UK, the RICS
Code of Measuring Practice (6th Edition) dictates that
all external open-sided balconies, canopies, parking
areas, and green houses should be excluded from the
measurement of GEA [8]. Conversely, in the Building
(Planning) Regulations of Hong Kong, it is indicated
that the area of each balcony—including the thickness
of the external walls and sides of the balconies—should
be included in the calculation of GFA, the equivalent
measurement strategy to GEA in the UK [9]. Generally,
most building regulatory bodies dictate a maximum
capacity of total floor area allowable on any given site.
As a result, in Hong Kong balconies were being
excluded from deigns, as they would take away some
of the valuable space that could be internal, workable
floor area. In the UK, considering balconies would not
affect the overall GEA, the decision to include or
exclude them is at the discretion of the
architect/developer and the decision is dictated by
conventional building project design considerations
(e.g., total additional construction cost, needs of the

building occupants, aesthetic impact, etc.).

4. Encouraging Good Building Practices and
the Impact on Measurement Standards

As mentioned before, there are motivating factors to
create sustainable, high-quality buildings and spaces,
and governing bodies have recognized the need to
incentivize this for developers. Governments have
made changes to the regulations for measuring floor
area, with the view towards the betterment of the
building and construction industry, but this process
strives away from the ultimate goal of global
consistency in measurement practices.

For example, the previously mentioned Building
(Planning) Regulations of Hong Kong derive from the
Ist Edition of the Code of Measuring Practice, which
was published in 1999. Specifically in Hong Kong,
there has been ever-increasing growth in building
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construction, particularly tall buildings. In 1999, there
were under 100 buildings over 150 meters in Hong
Kong, but now, less than 20 years later, that number
has almost tripled to over 250 buildings [10]. The Hong
Kong government recognized this building growth, and
while the construction of green and innovative
buildings was largely beneficial to the environment and
local surroundings, some construction projects were
not taking advantage of recycled or green building
material and producing large amounts of construction
and demolition waste. It was recognized that building
construction was largely dictated by costs and value,
and without incentives, construction of unsustainable
buildings would continue to be built as long as they
continued to turn a profit. Thanks to the regulations
regarding the total GFA allowed on each site, there was
a motivation to simply maximize the internal, usable
space in a building. Consequently, in 2011, the BD
(Building Department), LandsD (Lands Department),
and PlanD (Planning Department) of Hong Kong
published Joint Practice Note No. 1 [11] and No. 2 [12],
with a view to “protect and improve the built and
natural environment (through)... the construction of
green and innovative buildings.” The objective of the
Joint Practice Notes was to “adopt a holistic life cycle
approach to planning design, construction and
maintenance; maximize the use of natural renewable
resources and recycled/green building material;
minimize the consumption of energy, in particular
those non-renewable types; and reduce construction
and demolition waste.” As the primary strategy to
achieve these objectives, the regulatory bodies
indicated that, upon application and review, balconies,
podiums, skygardens, and even common corridors and
lift lobbies could be excluded from the total GFA
measurement if they adequately incorporated green and
sustainable elements.

Similar adjustments to standards were made in
Singapore, in order to improve the quality of spaces.
Unlike the Building (Planning) Regulations of Hong

Kong, Private Enclosed Spaces and Private Roof

Terraces were already excluded from the total GFA,
according the Urban Redevelopment Authority, the
governing body in Singapore. As stated by the Urban
Redevelopment Authority, “Balconies are important
features of tropical architecture. Not only do they allow
for natural ventilation and lighting, they promote
healthier living and facilitates more greenery in our
high-rises” [5]. This was an incentive to developers to
create more space open to the sky, which would not
count against the total allowable GFA. Unfortunately,
it was found that developers were still measuring these
spaces, and while they were not including the
measurements in the GFA for planning applications,
they were including them when selling on a
unit-by-unit basis. As these balcony spaces are much
cheaper to construct, when compared to interior,
conditioned space, disproportionately large
balconies—sometimes as large as 3 of the area of any
given unit—were made and would be advertised and
sold to the building tenants. To combat this poor
practice, the Urban Redevelopment Authority changed
their rules in 2013 to cap these exterior spaces at 10%
(i.e., Private Enclosed Space, Roof Terraces, and
balconies would not count against the allowed GFA on
a site, as long as they remained equal to or less than 10%
of the area of the attached unit). To further complicate
the matter, developers could further apply for the
balcony bonus GFA scheme, with approval subject to
the discretion of the Urban Redevelopment.

The new rules made in Hong Kong and Singapore
are effective methods to discourage poor building
practices and promote and incentivize features that are
environmentally sustainable and beneficial to building
occupants. That being said, these rules also further
complicate the measurement of floor area, especially
when comparing the measurements internationally. As
mentioned before, it is problematic for a mathematic
calculation to effect the design considerations on a
building, and now, in certain jurisdictions,
this—supposedly unbiased—measurement is now at

the discretion of governing bodies and depends on the
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sustainability of the project.
5. International Standards

In 2013, during a World Bank meeting, the [IPMSC
Standards

Coalition) was established to develop and implement

(International ~ Property —Measurement
international standards for measuring floor area of
property. This need for consistency in measuring floor
area is recognized internationally and, now, the IPMSC
is made up of over 80 professional and not-for-profit
organizations from around the world.

As a way to draft and consult on these standards, the
IPMSC created a Standard Setting Committee, which is
an interdisciplinary group
18—international experts who are tasked with writing

of—currently

and publishing the standards. The process for creating
the standards can be strenuous, as each point must be
unanimously agreed upon by the committee, before
going through two stages of public consultation. This
entire process can take over one year, but allows for
insights from experts and shareholders from countries,
whose local standards may contradict. Although the
IPMSC was only created about five years ago, they
have already published the International Property
Measurement Standards for Office Buildings (released
in 2014) [13], Residential Buildings (released in 2016)
[14], Industrial Buildings (released in 2018) [15], and
Retail Buildings (currently in the public consultation
phase).

One of the first actions adopted by the Standard
Setting Committee was to create new and unique
terminology, in order to avoid confusion or
contradictions with the previously mentions definitions
used in local standards (e.g., Gross Floor Area, Net
Internal Area, Carpet Area, etc.). The IPMSC defines
floor area by a series of generic and instantly
recognizable terms: [PMS-1, IPMS-2, and IPMS-3.

IPMS-1 relates closely to how local governing
bodies define GFA or GEA: the sum of the area of each
floor of a building, measured to the outer perimeter of

external construction features. As a way to address the

problems and discrepancies that were mentioned
IPMS-1

unconditioned spaces, such as balconies and verandas,

before, specifies that open-air and
must be measured but have to be stated separately,
clearly distinguishing the spaces. Broadly, IPMS-2 is
similar to IPMS-1, but is measured to the internal
dominant face (IDF, which is discussed later), instead
of external construction features, and relates closely to
definitions for GIA. Also, IPMS-3, which is commonly
utilized to measure on a unit-by-unit basis and relates
closely to definitions for NIA, excludes shared
facilities, common areas, and vertical penetrations (e.g.,
hallways, mechanical voids, elevators shafts, etc.). In
order to create further clarity in exactly the amount of
space allocated to each building element, IPMS also
defines “component areas”, which separately state the
amount of area allocated to building features such as
vertical penetrations, structural elements, hygiene areas,
etc.

Another term developed by IPMS is IDF, which is
the defining factor in determining the IPMS-2
measurement and originated by the north-American
practioners [16]. The IDF is the inside finished surface,
which makes up more than 50% of the internal wall
section, ignoring the presence of any columns,
measured from the floor to ceiling [14]. The definition
of the IDF is particularly divisive because structural
columns can occupy significant amounts of valuable
floor area and interior layout designs of buildings are
often dictated by the placement of columns and it can
become difficult to distinguish between columns and
walls, especially in tall buildings where it is not
uncommon for columns to reach dimensions of 5
Another

measurement can be problematic is when measuring

meters in any direction. reason this
for IPMS-1, columns are recognized when measuring
to the perimeter, exterior walls, but when measuring to
the interior face for IPMS-2, they are not. Because of
this discrepancy, designers may be influenced by the
IPMS standards on the placement of their columns on

the exterior or interior of a building, but as mentioned
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previously, this is not ideal for a calculation that is
supposed to be unbiased.

Considerations such as this—and also others that
inherently arise with the evolution of the building
industry—are already being addressed by the Standard
Setting Committee. Instead of amending previous
versions of standards with clarifications and changes,
with  be

all-encompassing document, that will be applicable for

these implemented into a single,

any building function, including those already
addressed by IPMS (e.g., office, residential, industrial,
and retail) and those that have not been considered yet
(e.g., hotels, observatories, etc.). As well as expanding
and spelling out some definitions, such as IDF in the
IPMS-2 definition, the standards will also incorporate
an IPMS-4 measurement, which will measure the
usable floor space, similar to the definition of carpet
and will measured on a

area, generally be

room-by-room basis.
6. Acceptance of IPMS Standards

The concept of needing an internationally
recognized standard has began to gain traction, which
has lead to the acceptance of the IPMSC standards in
some major building markets, which is quite
noteworthy considering the coalition has only existed
for about five years. The first governing body to
formally recognize IPMS as the official standard for
measuring property was the Dubai Land Department.
Not only does this incorporate an official governing
body

considering Dubai is such as significant building

into the public consultation process, but

market, this has influenced surrounding areas to also
adopt IPMS. Ajman, another major city within the
United Arab Emirates, has adopted the standards, and
the Saudi Arabian government is consulting with
shareholders to also use the standards [17].

The Middle East is a largely new tall building market,
making the existing conventions and regulations newer,
and thus, easier to adapt and accept the IPMS standards.
With that said, there has also been a trend of

established

developers that have started to adopt and accept the

governing bodies and regulation
IPMS standards. For example, the newest publication
for measurement standards by BOMA, the BOMA
2017 for Office Buildings: Standard Methods of
Measurement, is now completely compatible with the
IPMS Standards for Office Buildings [18].

Also, the previously mentioned Code of Measuring
Practice developed by the RICS is no longer in
production, and instead, RICS Property Measurement
Professional Statements have been developed, with the
Ist edition being published in 2016 and the 2nd in 2018.
The 1st edition reflected the IPMS Standards for
Offices and the 2nd was updated to also include the
IPMS Standards for Residential. Furthermore, the
statements indicate that they “will be updated over time
to comply with other IPMS Standards, as they are
published.” This means that now, all jurisdictions
governed by RICS must use the IPMS Standards for all
building measurements, and, except in special
circumstances, if a client requires a different standards,
then dual-reporting is necessary [19].

Like RICS, the IPMSC recognized that the
regulations for some local jurisdictions are difficult to
change and some clients will demand certain
regulations be used, so asked that a dual-reporting
strategy be employed. This means that property can be
measured by utilizing any preferred method of
measurement, but should also use IPMS to serve as the
“mediator”, in order to compare measurement with
other properties and provide a clearly defined and
distinct value (i.e., if a client asks for the GFA of a
property, there are countless measurement strategies to
use, but if they ask for the IPMS-1, there is only one,
clear measurement strategy to use). This is the strategy
that is suggested by the API (Australian Property
Institute). In Australia, while most properties require
the PCA (Property Council of Australia) Methods of
Measurement, the API recommends a dual-reporting
strategy be used with IMPS, as they state that “in time

the API expects, with Member support, IPMS will
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become the primary basis of measurement across
markets” [20].

7. Conclusions

The receptiveness of international property markets
to accept and integrate IMPS standards represents the
necessity for globally-accepted rules when it comes to
measuring floor area. There is still progress to be made,
both in the development and expansion of the standards
themselves and the further acceptance of them across
all markets. With the promotion of a dual-reporting
strategy, the standards can be easier to encourage the
use of new standards. Local regulations can continue to
be used by developers, for building applications, and
by governing bodies, for a strategy to incentivize good
building practices. Alternatively, the IPMS standards
can be utilized as an unambiguous, unbiased
mathematical calculation that is needed to ensure the
success of buildings. Not only will is serve as the
appropriate measure for comparing properties across a
developers portfolio, but—perhaps more
importantly—serve as the necessary figure for the
activities of various building consultants (e.g., elevator
and MEP engineers can now determine an accurate
measurement for the loads on their systems, safety
consultants can determine the maximum occupancy of
any floor or space).

Any person involved in the building industry,
whether a developer, designer, or future occupant, can
simply ask for the IPMS 1, 2, 3, or 4 measurements,
and clearly know exactly what is and is not being
included in the space that they are constructing,
designing, or buying. The IPMS Standards represent a
method that is not only consistent and clear, but fully
repeatable across time and location. This can guarantee
confidence for investors and potential tenants in their
potential properties, as well as create an area of
stability in a property market that is constantly

expanding and fluctuating.
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