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Incentive schemes formed by regulatory or administrative instruments are measures to promote green building (GB) and

increase the motivation of developers to meet higher standards. The hidden costs to different stakeholders during the GB

transaction are often ignored. Understanding these hidden transaction costs (TCs) helps appraise the costs and benefits of

GB and policy effectiveness. The example of a gross floor area (GFA) concession scheme is used systematically to explore

and understand the fundamental issues of TCs’ typology and chronology in the GB development process. The GFA

concession scheme is a popular incentive due to its indirect compensation to developers by allowing additional floor

area without expenditure by government to implement GBs. A TCs’ framework is used critically to review and evaluate

the costs and benefits of the GFA concession scheme. Its particular implementation in both Hong Kong and Singapore

is explored. Hong Kong is used as a case study, complemented with in-depth expert interviews on GFA concession in

Hong Kong. The key contribution is to establish the parameters for estimating the optimum GFA bonus that could

both motivate various stakeholders and minimize the negative impacts on the built environment in future.

Keywords: concession scheme, density bonus, economic instruments, governance, green building, gross floor area,

incentives, regulatory systems, transaction costs

Introduction
Buildings account for over 40% of global energy con-
sumption and one-third of greenhouse gas (GHG) emis-
sions (UNEP, 2007). In 1950, 30% of the world’s
population resided in urban areas. By 2014, this rose
to 54%; and it is projected to be 66% by 2050
(UNDESA, 2014). Taking China as an example, with
rapid urbanization, building energy consumption has
steadily increased due to increased affluence in living
(Cai, Wu, Zhong, & Ren, 2009; World Bank, 2005).
Worldwide, the way the new buildings are conceived
and built will be decisive for influencing the level and
pattern of energy consumption, therefore they will
affect the climate and natural environment.

Green building (GB) is the practice of creating and
using more resource-efficient models of construction,
renovation, operation, maintenance and demolition.

GB brings together a vast array of practices and tech-
niques to reduce the impacts of buildings on energy
consumption, environment and human health.
Energy-saving measures such as solar photovoltaics,
sun-shading devices, low-emissivity glass, energy-effi-
cient air-conditioning systems, and building-space
planning and orientation have become the common
design considerations for GB. Sophisticated technol-
ogies have been developed ready for GB implemen-
tation through good management and policy support.
For example, Leadership in Energy and Environmental
Design (LEED)-certified buildings can lower the oper-
ating costs by 8–9% compared with regular buildings,
and these savings can pay for higher initial costs in the
relatively shorter payback period (Cole, 2015).

Reports of past attempts to save energy (WBCSD,
2009) agree that with the technology then available,
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the energy-efficiency level could be increased by 40%,
yet this did not happen and even today does not
happen. It is assumed that underlying reasons prevent
or inhibit the GB market from realizing this implemen-
tation and this raises the question of whether the
current incentives are appropriate and sufficient to
act as drivers for the take-up of energy-efficient build-
ings. The objectives for instituting GB incentives
(Ocampo, 2011; Qian, Chan, & Choy, 2013) are:

. to correct for external costs

. to supply information

. to reduce investors’ risk in a new technology

. to accelerate the pace of adoption of efficient
technologies

To fulfil these objectives, the incentives should be
attractive to business and also to be administratively
easy for government to implement. A disregard of the
role of hidden transaction costs (TCs) affects the econ-
omic effectiveness of policy implementation and
market efficiency (Simmons, 2015).

One example of an economic incentive is gross floor
area (GFA) concessions. This has been widely used
worldwide to motivate the private sector to provide
public amenities in exchange for additional GFA
(Tang & Tang, 1999). This mandates GB construction
to some extent, and has achieved success in promoting
GB. The design of the GFA concession scheme was
connected with development control measures, such
as sustainable building design guidelines (SBDGs)
(Hong Kong), GB labelling programmes (Hong Kong,
Singapore, US, etc.), and government land sale con-
ditions (Hong Kong and Singapore), etc. Recently,
the idea has also been applied as an effective instru-
ment for long-term practices defined to promote an
aspect of the public good – typically by creating the
incentives and conditions for the market to bear the
costs. For example, the affordable housing programme
in the US, Australia and UK, renewable energy of
buildings in New Zealand, Japan, France and US
(Paetz & Pinto-Delas, 2007), and provision of new
parks and plazas in New York.

The GFA concession scheme can be particularly ben-
eficial for high-rise, dense cities with high land prices
and property/rent prices, e.g. Hong Kong and Singapore.
More saleable GFA means more profits for developers.
In a high-rent place, a density bonus could be easily
used to encourage developers (Küçükmehmetoğlu &
Büyükgöz, 2013). In Hong Kong, due to the limited pro-
vision of development land each year (maximum 50 ha),
a higher building density arising from a GFA concession
can increase the profitability of a project, which appeals
to local developers (Fan, Qian, & Chan, 2015; Liu &

Lau, 2013; Qian, 2010). Therefore, in Hong Kong, the
GFA concession scheme has motivated developers
actively to commit to GB investment, and the registered
GB has increased almost one-third within one year since
the scheme was launched in 2011 (Liu & Lau, 2013).

On the other hand, the additional GFA bonus could
cause negative impacts to the built environment, par-
ticularly in a dense city (e.g. Hong Kong). Research
has shown that an excessive GFA concession resulting
in the increase of building bulk and height has brought
the negative impacts (e.g. lack of daylight, views and
air ventilation problems, i.e., canyon effect), which
reduces the effectiveness of air ventilation and
strengthens the concentration of pollutant at a ped-
estrian level (Council for Sustainability Development,
2010; Fan et al., 2015; Feiock, Tavares, & Lubell,
2008). The drawback could be arguably compensated
to a certain extent by the fact that the GFA incentive
requires the building to meet the sustainable building
guidelines and GB certification. These require the
building to have separating gaps, a setback from
street, permeability in building block, open green
areas and other GB features that contribute to
‘environmental friendliness’ and the reduction of
energy use. However, the balancing point between
the environmental advantages and disadvantages is
not clear. Therefore, when designing this economic
instrument, a government must carefully decide how
much GFA bonus could be granted. For example, in
Hong Kong, a 10% cap of GFA concession was set
to reduce its impacts. However, in Singapore, the
maximum bonus of GFA is only 2%. The key research
question that arises is: what is the optimum GFA bonus
that could motivate developers and also minimize the
negative impacts on the built environment? What is
the appropriate amount of GFA bonus with a GB
market progressing towards maturity? By employing
an incentive scheme, a government’s intention is to
compensate developers for extra cost of GB, rather
than give them more profits, as the cost is eventually
borne by government and taxpayers/GB buyers. This
implies a need to understand what the hidden costs
(TCs) are and what extra works are caused by the
GFA concession scheme to the key stakeholders.
Without this information, it is impossible to predict
whether the optimum GFA bonus will motivate the sta-
keholders and leverage the market system. It will also
be impossible to design the incentive and fair distri-
bution among the participating stakeholders without
knowing their costs and benefits (actual and hidden).
Therefore, the aim of the current research presented
in this paper is to explore the extra work during the
property (real estate) development process due to the
commitment to the GFA concession scheme, with due
consideration of TCs.

The research design of this study is summarized in
Figure 1. First, the GFA concession schemes are
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reviewed, using the bonus GFA concession schemes in
Hong Kong and Singapore to provide an overview of
the scheme (Task 1 in Figure 1). Then TCs theory is
explained and applied to it to examine the hidden TCs
and extra costs and benefits of committing to the GFA
concession (Task 1). Both the tangible and intangible
costs/benefits are mapped for the key stakeholders. A
comprehensive analytical framework is provided (Task
2) that forms a basis for an empirical study in Hong
Kong (Tasks 3 and 4). The Hong Kong case study is
used to collect a list of extra works entailed by the incen-
tive scheme during the real estate development process
using the RIBA Plan of Work. A comparison is made
between GB and traditional building (Task 3). The list
of the extra tasks is verified by in-depth expert inter-
views. Finally, the interview results are complemented
to verify the theoretical framework from the views of
practitioners (Task 4 in Figure 1).

Background
GFA concession scheme
A variation in terminologies exists in different regions
that share a similar meaning and intent, e.g. GFA con-
cession, GFA incentive scheme, DB (density bonus),
and FAR (floor area ratio) bonus. The DB and FAR
bonus are used in North American, Japan, France,
etc. (Paetz & Pinto-Delas, 2007). Density bonus, one
of the most attractive incentives for developers in the
US, refers to increasing allowable density by FAR or
increasing allowable height for LEED-certified build-
ings (Abair, 2008; Miller, Spivey, & Florance, 2008).
In Hong Kong, the GFA concession scheme refers to
the floor area of certain green features and extra
bonus floor area could be discounted from the total
GFA calculation under the building regulations. In
Hong Kong, this entails the prerequisite requirement
of obtaining the BEAM Plus certification, and
meeting some specific SBDGs (Building Department,
2011; Council for Sustainable Development, 2010).
The Green Mark (GM) GFA incentive scheme in Singa-
pore refers to buildings that attain the Platinum and
Goldplus GM standards, which are then entitled to
additional GFA. The principle underpinning these
schemes is to encourage GB by granting additional
bonus GFA to the particular site.

GFAconcession scheme inSingapore
In 2009, Singapore implemented its GM GFA incentive
scheme to reward the developers who acquire the cer-
tificates of GM Goldplus and Platinum. The Singapore
Building Construction Authority (BCA) report showed
the total number of registered GBs labelled with GM
was 17 in 2005 and the number increased to 1696 by
2012 (BCA, 2014). The GFA concession scheme in Sin-
gapore has four levels of GB ratings, which makes the
incentive scheme more flexible. It links the GFA con-
cession scheme to the development control system. In
Singapore, the GM Platinum or Goldplus certification
are tied to the land sale conditions in certain new devel-
opment sites. Generally, these sites are located within
the new strategic growth areas, such as the Marina
Bay and Downtown Core. By regulating land sale con-
ditions, GB is a prerequisite for urban development

GFAconcession scheme inHongKong
The GFA concession scheme in Hong Kong has four
levels according to the GB ratings as well, which
allows some flexibility. Similar to Singapore, it links
to the development control system. However, in
Hong Kong, GB design is stipulated in joint practice
notes and SBDGs that are developed under building
regulations. According to the GFA concession
scheme, if there is no BEAM Plus certification, only a
few green features that are mandatory in building regu-
lations could receive any GFA concession. Therefore,
BEAM Plus certification becomes mandatory if develo-
pers want to ensure all the green features can receive a
GFA concession. The Hong Kong GFA concession
scheme has been implemented since 2011. The total
number of registered BEAM Plus projects increased
from 225 (before the implementation of the GFA con-
cession to 416 by 2015 (HKGBC, 2015).

Differences betweenSingapore andHongKong
Key differences between the Singapore and Hong Kong
GFA concession schemes are that Hong Kong aims to
promote sustainable building design and green features
that were formulated according to its unique built
environment. GFA concession will be granted only if
the green features required under the SBDGs can
comply with the minimum level of BEAM Plus certifi-
cation. In contrast, Singapore’s GM incentive scheme

Figure 1 Research design
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promotes the attainment of higher tiers of GM build-
ing. Only projects certified with GM Goldplus or
above can acquire GFA bonus. Also, the methods to
calculate GFA concession are different. In Singapore,
the GM GFA is sensitive to land value with the total
GFA regulated in the master plan and green
premium. If the project is located in a city centre that
has a high land value, then the GM GFA will be less
than that of the same project located in suburban
areas. This calculation restricts the GFA bonus in
high land-value areas that usually have high density
in order to reduce negative impacts of increased
density on the surroundings. In Hong Kong there are
three types of GFA concession: exempted GFA, disre-
garded GFA and GFA bonus, subject to the building
features. Some building features, e.g. those deemed
beneficial to the community, are not set with a cap of
GFA concession. This in turn encourages developers
to provide as much as possible. However, green fea-
tures and amenity features (e.g. balcony and utility
platform1) are subject to the cap of 10% GFA
concession.

Other differences are:

. Singapore implemented incentive schemes to
promote higher-tier GB ratings. A higher bonus
is given to higher-tier GB ratings in Singapore. In
Hong Kong, the GFA concession scheme does
not distinguish the rating levels of BEAM Plus, as
long as the project meets the minimum rating level.

. Singapore’s GM GFA incentive schemes have a
strong emphasis on energy efficiency in order to
achieve the reward. This entails professionals
spending additional time working on energy
efficiency.

. Singapore has special financial incentives for
architects and engineers to get paid for their
additional efforts and time spent on GB. This
explicitly recognizes the importance of design
stage. In contrast, the reward from Hong Kong’s
GFA concession scheme is only targeted at the
developers.

Transaction costs theoretical application
The term of ‘transaction cost’ was proposed by Arrow
(1969). TCs were defined as the costs of running an
economic system, including exclusion costs and costs
of communication (e.g. supplying and learning terms
where transactions would be undertaken), and the
costs of disequilibrium. The difference between TCs
and production costs is that TCs varied with the
modes of resource allocation while production costs
relied on the technology and tastes, and would not
change with economic systems (Arrow, 1969).
Arrow’s opinion linked TCs with institutions, which

was supported by Cheung (1987) who claimed TCs
were essentially institutional costs and North (1990b)
who stated that TCs are the sources of power for
social, economic and political institutions. North
(1990a) claimed that TCs were the costs of measuring
and enforcing agreements. Measurement costs are
those of measuring the valuable attributes (e.g.
colour, size, durability, robustness, performance, etc.)
of what are being exchanged, while enforcement
costs are those of protecting and enforcing agreements.
Williamson (1985) further developed the concept of
TCs. TCs comprised ex ante and ex post that the
former occurred in drafting and negotiating agree-
ments, while the latter included setup and the costs
of running governance structure. TCs are equivalent
to friction force in physical systems (Williamson,
1985). Similarly, Matthews (1986) stated that TCs
comprised ex ante and ex post that were the costs of
arranging contract, and monitoring and implementing
it respectively. A more recent study stated that TCs are
the costs relevant to search and information, policing
and enforcement, as well as bargaining and decision-
making processes. The exchange process was
regarded as the major source of TCs (Furubotn &
Richter, 2005).

From a transaction cost economics (TCE) perspec-
tive, incentive schemes can be deemed as a govern-
ance structure shaping transactions among the key
stakeholders (Finon & Perez, 2007). TCs occur
during the process of incentive implementation to
both the government and the involved parties who
are willing to take part in the incentives, which will
eventually be borne by the government and citizens
(tax payers) (Andersen & Sprenger, 2000; Qian,
2012; Qian, Chan, Visscher, & Lehmann, 2015a).
With regard to the GFA concession scheme, TCE
sheds light on the implicit contractual relationship
between the policy-maker and the real estate develo-
pers, given the extra costs and market uncertainty
caused by committing to the GFA concession
scheme and GB. The TCs will not only decrease the
effectiveness of the incentive scheme itself but also
may decrease the desire of stakeholders to participate
in the (voluntary) GFA concession scheme or GB.
Economists argue that the compliance cost of incen-
tives is more cost-effective as they allow the stake-
holders the flexibility to seek innovative and cost-
saving solutions.

To date, no comprehensive study exists on the appli-
cation of TCs analysis to GFA concession scheme.
Therefore, this study conducted a wide-range review
of TCs associated with energy efficiency, GB and
environmental policy to identify the possible TCs in
the process of GFA concession scheme implementation
(Table 1). The list of possible TCs will be verified in the
interviews presented below.
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Table 1 Transaction costs associated with energy-e⁄ciency and green building promotion, and environmental policy implementation

Transaction cost
items

Mundaca,
Mansoz,Neij,
and Timilsina

(2013)

Hein
and
Blok
(1995)

Dudek
and

Wiener
(1996)

Coggan,
Whitten, and

Bennett
(2010)

McCann,Colby,
Easter,

Kasterine, and
Kuperan (2005)

LBNL
(2007)

Michaelowa
and Jotzo
(2005)

Ofei-
Mensah
and

Bennett
(2013)

Singh
(2009)

Hagemann,
Prager, and
Bartke (2015)

Joas and
Flachsland

(2014)

Cost of information
searching

× × × × × × × × × × ×

Research cost × × ×
Decision-making

cost
×

Implementation
cost

× ×

Negotiation cost × × × × × ×
Project

documentation/
administration
cost

× × × × ×

Approval cost × × × ×
Validation cost × ×
Registration cost ×
Monitoring and

veri¢cation cost
× × × × × × × × × ×

Certi¢cation cost × ×
Enforcement cost × × × × × × × ×
Trading cost × ×
Transfer cost ×
Insurance cost × ×
Coordination cost ×

R
eg

u
lato

ry
in
cen

tives
fo
rg

reen
b
uildin

g
s

6
7
9



Costs and bene¢ts of theGFA concession
Transaction costs of implementingGFAconcession
Williamson (1985) further developed this theory of
TCs with three dimensions, namely asset specificity
(AS), frequency and uncertainty, which are the three
determinants of TCs in the GFA concession appli-
cation. AS refers to the durable investment to support
the particular transactions. Coggan et al. (2010) and
Rørstad, Vatn, and Kvakkestad (2007) stated that AS
influences TCs via information collection, adminis-
tration, contracting, monitoring and implementation.

In the current study, AS refers to the specific investment
for the particular transaction in the process of imple-
menting the GFA concession scheme as well as achiev-
ing GB. For example, developers may need to
undertake extra work and deploy extra facilities or
staff to get access to capital, GFA concession/GB
design, and government approval, etc. (Chai & Yeo,
2012). The administrative burden will increase due to
the need for documentation and additional contracts.
Moreover, the SBDG in Hong Kong provide instruc-
tions for building design in different sizes and shapes
of sites. Thus site-specific building design must be per-
formed by architects to fulfil the requirements of the
SBDG. Also, specialized GB knowledge and equipment
are needed to acquire BEAM Plus registration or certifi-
cation. These lead to the non-standard contracting and
building design scheme as well as TCs in exchange. In
the event of a shortage of human and technical capacity,
the TCs would rise for the information searching cost
and contract negotiation cost (Mundaca et al., 2013).
Coggan et al. (2010) also stated that non-standard con-
tracts would generate more TCs than the standard ones.

Frequency (F) refers to how often stakeholders per-
formed a particular practice with the GFA concession
scheme. The more often this happens with one particu-
lar practice/transaction, the less extra costs will arise
due to the economies of scale. Frequency would
affect TCs because when the transactions are recurrent.
TCs could be reduced through repeating transactions
that reduce learning costs and create a fixed, appropri-
ate contract that reduces the efforts involving the col-
lection of information (Nilsson, 2009). In this study,
frequency means the how frequently stakeholders par-
ticipate in the GFA concession scheme. Apparently,
participating frequency is higher when the GFA con-
cession scheme is mandatory.

Uncertainty (U) refers to market, policy and economic
uncertainty in this context. For example, this can
include: GB assessment uncertainty, technique uncer-
tainty, incentive expiration after a period of time, econ-
omic downturn, etc. Technique uncertainties include
the uncertainty about the extent of efficiency improve-
ment (Chai & Yeo, 2012). The impacts of uncertainty
on TCs are conditional and only if there is AS, can the
degree of uncertainty influence TCs (Williamson,

1981). Uncertainties contribute to TCs via information
collection, clarifying and negotiating contracts, moni-
toring and enforcement actions (Coggan et al., 2010).
In this study, uncertainty exists particularly in the
process of application of GFA concessions and
BEAM Plus registration or certification.

This study also aims to map both the tangible and
intangible costs/benefits among the key stakeholders
in real estate development projects, which include
developers (D), contractors (C), professionals (P) and
government (G). Table 2 provides the list of TCs
(with the three dimensions of AS, F and U) assigned
to the stakeholders due to the GFA concession scheme.

Actual costs and benefits
In general, GB requires comparably higher initial costs
and extra risks to deliver compared with traditional
buildings. Some stakeholders will therefore decide to
avoid voluntarily entering the GB market. Yu and Tu
(2011) stated that GM buildings require a range of
1–3% extra cost compared with non-GM buildings
in Singapore. BCA (2015) stated that the cost
premium for GM Platinum, and Goldplus are $123$/
m2 and $97$/m2 in the residential sector. Kats, Alevan-
tis, Berman, Mills, and Perlman (2003) claimed 0.66%
extra cost for LEED certification, 2.11% for Silver,
1.82% for Gold and 6.50% for Platinum in the US.
Davis Langdon (2007) suggested 3–5% greater cost
for five star and 6% for six star in Australia where a
Green Star rating system is employed. In Hong Kong,
under the Hong Kong Building Energy Assessment
Methods (BEAM Plus), the cost premiums for Silver,
Gold and Platinum building are 0.8%, 1.3% and
3.2% respectively (Burnett, Chau, Lee, & Edmunds,
2008). It is widely acknowledged that a cost
premium of GB exists and varies according to the
level of GB ratings.

In terms of financial benefits to the developers, Fuerst
and McAllister (2008) claimed that GBs have a price
premium of 10% and 31% for GB certified by
Energy Star and LEED respectively, if the market
reflect its value. Miller et al. (2008) suggested 9.94%
price premium for LEED and 5.76% for Energy Star
per square foot. Yu and Tu (2011) stated that GM
buildings do have price premium that increases accord-
ing to the levels of the GM ratings. Burnett et al. (2008)
studied the financial benefit of GB to end-users, such as
a reduced sewage charge. Based on the literature
review, Table 3 summarizes the actual costs and
benefits of committing the GFA concession scheme
among the different stakeholders.

Hidden benefits
Hidden benefits include improved health and pro-
ductivity, reduction in demands for water and
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Table 2 Barriers causing transaction costs (TCs) to the stakeholders due to the gross £oor area (GFA) concession scheme

TCs items AS F U D C P G

Costs of access to capital and budget (Chai & Yeo, 2012)
† Internal constraints on the budget
† Problemswith external ¢nancing

× ×

BEAMPlus certi¢cation
† Evidence that credit has been achieved
†Timepending for assessment of resultsCosts of calculating costs andbene¢ts of di¡erent e⁄ciency
levels

× ×

Opportunity cost: priority over GB/GFA (Qian et al., 2015a)
† Lack of time priority (Chai & Yeo, 2012)
† Attraction (business/policy) of counterparts over GB/GFA
† High sunk costs

× × × ×

Opportunity costs of planning incentives
†Planalternative incentiveprogrammes,e.g.promote theprovisionof a¡ordablehousing,public open
space.

× × ×

New implementation process (Meacham, 2010)
† Barriers of internal organization
† Additional testing and inspection in construction

× × ×

Contracting organization (Walker &Chau,1999)
† Information gathering
† Contract involve more elements (new contract) with di¡erent (oftenmore) stakeholders

× × ×

Cooperation and working relationships between themore parties within the speci¢c project (Love,
Niedzweicki, Bullen, & Edwards, 2011)

× × × ×

Delaysmay occur due to the capability of contractors to implement the speci¢cations relating to GB
technology.

× × ×

Additional working time without reward
† Additional coordinating and analytic e¡ort
† High-standard design details (BEAMPlus)
† Demonstrating in a credible way that a new building will reduce prospective energy costs

× × × ×

Administrative burden (Ahn&Pearce, 2007)
† Paperwork
† Documentation and photographic evidence (BEAMPlus)
† Assessment costs/certi¢cation costs
† Additional contracts

× × × ×

Monitoring costs and report on construction activities, material use. × × ×
Cost of technology innovation andmanagement innovation (Qi,Shen, Zeng, & Jorge, 2010)

† Managing equipment andmaterials
† Negotiate with suppliers
† Lack of information, awareness or expertise to achieve sustainable measure
† Barriers of internal structure and interaction

× × × × ×

New process, green technology and working methods (Ha« kkinen & Belloni, 2011)
† Possible risks and unforeseen costs due to the new adoption
† Unfamiliar techniques/lack of experience
† Speed of arrival of new technology
† Inadequate, untested or unreliable sustainablematerials, products or systems
† Misunderstanding of green technological operations
† Limited availability and accessibility of green technology, suppliers and lack of quality and
performance information (Chai & Yeo, 2012)

† The extent of e⁄ciency improvements of new technologies
†Concern over the highprice of new technology deployed now will drop drastically in short due to the
market economy of scale

† Information and learning costs of green technology and energy e⁄ciencymeasure (Chai & Yeo,
2012)

× × × × × ×

Costs of training the workforce with specialized knowledge of GB/GFA
† Employing suitably quali¢ed person to report and document
† Learning costs of the professionals and key stakeholders

× × × ×

(continued)
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electricity infrastructure (Burnett et al., 2008). Isa,
Rahman, Sipan, and Hwa (2013) stated that develo-
pers can improve their corporate image by develop-
ing GB. A contractor’s future competitiveness could
be improved with the GB development and practice.
However, the location and affordability and aspects
such as culture, individual preference etc., still dom-
inate buyers’ considerations, especially in a residen-
tial sector where consumers are uncertain about GB

performance and lack GB awareness (Burnett et al.,
2008). It is possible that in an immature GB
market with a lack of awareness from the
public, hidden benefits of GB cannot be fully
taken into account for decision-making by
developers as well as consumers. Through this
literature review, the hidden benefits to the stake-
holders due to GFA concession scheme are encapsu-
lated in Table 4.

Table 2 Continued

TCs items AS F U D C P G

Unfamiliarity of the design team and contractors withGBmethods
Lack of manufacturer and supplier support
Credibility and reliability of new suppliers and subcontractors
Costs of identifying project, new networks/supply chain (Walker &Chau,1999)
Mistrust and dispute resolution costs and time

× × × × ×

Costs of increased congestion (Kayden,1978) × × ×
Increased building bulk and height

† In£uence air ventilation, visual e¡ects, city image
× × ×

Note: AS ¼ asset speci¢city; F ¼frequency; U ¼uncertainty to the key stakeholders: D ¼ developer; C ¼ contractor; P ¼ professionals; G ¼government.

Table 3 List of actual costs and bene¢ts of committing the gross £oor area (GFA) concession scheme

Stakeholders Actual costs Actual bene¢ts

Developers More construction cost due to risk in a longer construction
time, new constructionmethods and newGB
technologies (Rehm&Ade, 2013)
† Increased architectural and engineering design time
(Kats et al., 2003)

GFA concession bonus

Highermarket selling price (Hebb,Hamilton,&Hachigian,
2010)

Costs of GB certi¢cation
† Assessment cost
† Survey costCerti¢cation cost about HKD75 000^150
000 depending on the project scale and complexity
(Burnett et al., 2008)

Costs saving from e⁄cient use of materials
† Reduction of material use throughmodular design
(o¡-site prefabrication, lean constructionmethods),
reuse of building elements

† Improvedmaterial management and on-site sorting
Additional or increased consultant fee (Ha« kkinen & Belloni,

2011)
† Higher cost for green appliance design and energy-
saving material at design stage

† The design fee rises from around 9^10.5%of total cost
(Larsson&Clark, 2000)

Government Professional training ^ continuous professional
development (CPD) course

Tax revenues derived from the extra £oor area (Kayden,
1978)
† Tax from additional housing units transactions
† Tax from extra construction activities

Contractor More construction cost due to longer construction time
Increased architectural and engineering design time
(Kats et al., 2003)

Material saving

End-users Higher property price Operational cost saving (quantity depends on building
performance)
† Energy and water saving (Kats et al., 2003)

Higher property value (resale)
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Methods
GFA concession in HongKong
Hong Kong aims to promote sustainable building
design and green features that were formulated accord-
ing to its unique built environment.2 After building
plan approval and before consent to commence build-
ing works, developers need to provide provisional
assessment result of BEAM Plus rating to the buildings
department. A GFA concession will be granted only if
the green features are provided as required under the
SBDGs and supported with the minimum level of
BEAM Plus certification.

With due reference to the TCs barriers to stake-
holders in Table 2, the framework used (Qian
et al., 2015b) to ascertain the TCs in delivering GB
projects is extended here to consider extra work
(considering TCs) due to committing to the GFA con-
cession scheme during the real estate development
process. The RIBA Plan of Work (2007/08) provides
the structure to consider all stages of a development
project in order to identify the extra tasks involved
with the GFA concession scheme (when compared
with its traditional counterpart). The extra work to
meet the GFA concession scheme will incur

Table 4 Hidden bene¢ts to the stakeholders due to the gross £oor area (GFA) concession scheme

Hidden (invisible) bene¢ts to the stakeholders D G P C E

Good company reputation/pro¢le, status,market power, job satisfaction, rewards, personal development (Isa et al.,
2013)

× × × ×

Future business competitiveness over the long-term × ×
ExtraGFA bonus to sell more and gainmore pro¢ts ×
Energy e⁄ciency and environmental protection can helpGB sell quicker (Bartlett & Howard 2000) ×
Reduction in construction pollution (BEAMPlus)

† Reduction of pollution, resource depletion, energy and waste consumption (Addae-Dapaah,Hiang, & Sharon,
2009)

×

Reduceddemandson infrastructure (Pearce,DuBose,&Bosch, 2007), public water treatment, electricity demands,
and land¢ll (Kats et al., 2003)

×

(National) savings of healthcare (Pivo &McNamara, 2005)
† Reduced respiratory infections, allergies and asthma
† Decrease demand for healthcare facilities
† Enhanced occupant productivity and health (Kats et al., 2003)
† Reduced healthcare cost

× ×

Createmore job opportunities × × × ×
Improved working e⁄ciency and social productivity

† Increased economic activities, e.g., activity associated with bonusGFA (Kayden,1978)
× ×

† Green premium increase construction spending
† Stimulatemore consumers spendmore in the long-term, due to the savings from energy bills
† Higher interest paid to bank on construction loans (Kats et al., 2003)

×

Support from company to take training course (Ahn&Pearce, 2007), i.e., professional certi¢cate ×
Obtaining and using new professional skills (Ahn&Pearce, 2007)

† Serving new technology
† BEAMPro
† Life-cycle cost of GB
† GBdesign process
† Familiar with GB standard
† Knowledgeable about low environmental impacts materials

× × × ×

Better quality of life from, for example, sky/podium garden, wider corridor, quality indoor environment, natural light
and ventilation (Hebb et al., 2010), better site plan and design, fewer carbon emissions, etc. (Kats et al., 2003)

× ×

New knowledge and skills about green construction (Qian,Chan, & Bin Khalid, 2015b)
† Basic knowledge and concepts of green construction andmanagement
† GB rating system
† General knowledge of sustainability in the built environment
† GBmaterials andmethod

× × ×

Note: D ¼ developer; C ¼ contractor; P ¼ professionals; G ¼ government; E ¼ end-users; AS ¼ asset speci¢city; F ¼ frequency; U ¼ uncertainty.
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additional costs. Therefore, interviews were designed
to collect additional information and verify the
review results.

Expert interviews
In order to support the case study, expert interviews
were conducted to understand the GFA concession
practice in Hong Kong. Based on the literature
review of costs and benefits (including hidden and
TCs) shown in Tables 3 and 4, as well as the extra
work/TCs in Table 5 due to GFA concession in the
RIBA plan, the interview questions were developed.
In-depth expert interviews were conducted with 10
experienced senior industry practitioners, i.e., archi-
tects, surveyors, green consultants, developers and pro-
fessors, to gain practical insights. The aim was to
validate the identified list of costs and benefits, and
provide explanation for each item of costs and benefits
and the effectiveness of the GFA. The profile of inter-
viewees is shown in Table 6. All are at the management
level and actively involved with the GFA concession
scheme and GB practice, with a minimum of 10
years’ experience in the building industry, and a wide
knowledge of surveying, urban planning, law, finance
and accounting, etc. Some of the interviewees are
also authorized persons (AP) who are qualified to
perform the duties and roles in accordance with build-
ings ordinance. They have a good overview the costs
and benefits due to participating in the GFA concession
scheme in practice. The decision to use 10 experienced
experts who have been actively involved in implement-
ing the GFA concession scheme in Hong Kong will
yield insightful, highly relevant and more convincing
views than a massive survey of people without necess-
ary expertise and hands-on experience.

The structured interviews were designed to discuss the
extra costs and benefits due to participating in the GFA
concession scheme. The interview questions were
divided into three parts:

. the actual costs and benefits (Table 3)

. the TCs (Table 2)

. the hidden benefits (Table 4)

The interviewees were encouraged to share their views
beyond this framework, which is believed to be essen-
tial to capture any novel factors. The discussion also
included the relevant background knowledge that is
not shown in the website or publications, and the
future perspective of GFA concession scheme in
their views. The comprehensive views of the
interviewees in market practice of the GFA
concession scheme help to verify and complement
the theoretical framework of this paper from practical
perspectives.

Results and discussion
Increased construction costs and land cost
As already noted above, various studies have estimated
the increased cost for different GB schemes to
vary between 0.6% and 6.5% This may be offset
by increased market value, market share or reduced
risk.

The uncertainties caused by GFA concession due to the
complex design to be approved by the government,
directly affects the estimation of the developers’
profits, especially at the land bidding stage. Developers
in Hong Kong have to estimate the possible GFA con-
cession granted and decide the maximum land cost
they could afford. Therefore, the GFA concession
scheme causes land prices in Hong Kong to be
increased, which in turn decreases developers’
expected profits. This also happened in New York
City. When the New York City government provided
a density bonus for developers constructing moder-
ate-cost housing, the land cost increased as well. In
this context, the planning agency began to calculate
the profits of each specific GB project and control the
bonus accordingly (Johnston, Schwartz, Wandes-
forde-Smith, & Caplan, 1989), which inevitably gener-
ated administration costs.

In Singapore, the land cost is prescribed and this
reduces the uncertainties of total costs. The granted
GFA concession could be exactly calculated through
the prescribed formula, in which GFA is calculated in
reverse accordance with land price, i.e. a higher land
price will lower the GFA bonus. The GFA bonus will
be given less to the project in the city centre where
land is usually expensive compared with the same
project located in the suburban area. Thus, this calcu-
lation method of the GFA concession potentially
reduces the negative impacts of extra GFA on the
built environment. It also largely reduces the uncertain-
ties to participate in the GFA concession scheme and
results in decreased corresponding TCs, such as infor-
mation searching costs and research costs.

Uncertainty results in higher negotiation and approval
costs
The interviewees mentioned that BEAM Plus assess-
ment largely depends on the variation between asses-
sors, which leads to the unexpected or inconsistent
results. The evaluation can have different subjective
measurements that may give the same/similar projects
different ratings, depending on who is the assessor
and the assessor’s measurement approach. For
example, the BEAM Plus assessor may have a biased
view due to conflict of interests of working in a rival
firm. The BEAM Plus assessment process is perceived
by the interview participants to lack transparency
and consistency. Generally, there is 20–25% rejection
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Table 5 Extra work arising from the gross £oor area (GFA) concession schememapped onto theRIBA 2007Outline Plan ofWork

RIBAStage of
Work

Tasks to be done for traditional projects Extrawork withTCs incurred (in concern ofGB/GFA concession
scheme)

Brie¢ng A: Inception Set up client organization for brie¢ng.Consider requirements, appoint
architect.

Developer’s key actions: Identify opportunities (property/need/use/
idea); assemble co-developer; identify and review information;
identify seedmoney; evaluate investment climate

(1) Appoint an authorized person and involve special stakeholders for
proposing theGFA concession options

(2) Set up extra organization for brie¢ng onGB in terms of granting
GFA concession, e.g., new o⁄ces, new sta¡

(3) ConsiderextraGB-relatedmarket andpolicy requirements:market
study inGB; policy study inGB

(4) Need JVor co-developer for such special project?
(5) Undertake extra studies of market requirements, potential and

expectation onGB (considering local community need/supply/
competitiveness)

(6) Extra GB planning, design and cost, etc., in terms of GFA
concession, as necessary to reach decisions

(7) Extra e¡ort to identify potential users
(8) Study the extra ¢nancial risk
(9) Consideration of extra legal liability risk of theGB product in terms

of GFA concession
(10) More careful review of available information onGB
(11) Decision process for determining the level of BEAMPlus

certi¢cation
(12) Identi¢cation process(-es) for specialist expertise and assembling

the project team
(13) Registration process for the BEAMPlus
(14) Others

B: Feasibility Carry out studies of user requirements, site conditions, planning,
design and cost, etc., as necessary to reach decisions.

Developer’s key actions: preliminary market analysis (community/
supply/competitive); assemble technical team; identify potential
users; consider alternative site; preliminary ¢nancial plan; formal
analysis (site/building/market/design/¢nancial/appraisal);
investment threshold; legal issues; public participation; review
available information; review objectives

Sketch plans C: Outline
proposals

Develop the brief further.Carry out studies on user requirements,
technical problems, planning, design and costs as necessary to
reach decisions

Developer’s keyactions:obtain control of the land/property; preliminary
plans and speci¢cations; negotiation with government for approval

(1) Extra work about site planning and design, building material and
equipment selection to reach the requirements of the expected
GFA concession approval

(2) Special user requirement study
(3) Explore special technical solutions
(4) Special concept/design that need negotiation with government for

approval
(5) Design leading to non-e⁄ciency use of £oor area
(6) Special cost study for using new design features
(7) Submission to HKGBC for BEAMPlus provisional assessment
(8) Supplementing additional information if required byHKGBC
(9) Inadequate information will cause the delay of process of BEAM

Plus registration
(10) Examination of sustainable building design and green features

design and their integration into the building design
(11) Discussion of the di¡erent design scenarios more with clients and

reach agreement with cost consideration
(12) Submission of application for GFA modi¢cation to Building

Department with supporting documents
(13) Others.

D: Scheme design Final development of the brief, full design of the project by architect,
preliminary design by engineers, preparation cost plan and full
explanatory report. Submission of proposals for all approvals

(continued)
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Table 5 Continued

RIBAStage of
Work

Tasks to be done for traditional projects Extrawork withTCs incurred (in concern ofGB/GFA concession
scheme)

Working
drawings

E: Detail design Full design of every part and component of thebuilding by collaboration
of all concerned.Complete cost checking of designs.

Developer’s key actions: ¢nalize plans and speci¢cations; revise
¢nancial projections; ¢nancial negotiations (mortgage/loan/
construction loan); tax consideration

(1) Financial negotiations for new design feature (consideration of
mortgage/Loan/construction loan)

(2) Limited number of available contractors with expertise reduces
competition

(3) Learning cost of new professional quali¢cation and skills who are
lack of experience in GB andGFA concession scheme

(4) Risk of rejection byHKGBC or building department and need for
resubmission

(5) Appointment of contractor with endorsement of an authorized
person

(6) Inadequate information will cause the delay of process of BEAM
Plus registration

(7) In granting modi¢cation of or exemption from the provision of the
building ordinance, conditionsmay be imposed by the building
authority

(8) Negotiation with government for special building plan approval
(9) Others

F: Production
information

Preparation of ¢nal production information, i.e., drawings, schedules
and speci¢cations

G: Bills of
quantities

Preparation of bill of quantities and tender documents.

H: Tender action Compile a list of tenders; issue tender documents; check and open
tenders

Site operation J: Project planning Notify acceptance of tender; check all contract document are in order;
brief all project personnel of the project requirement and procedure
for administer the project ; check approvals and site condition to
ensure the project can be carried out on site

Developer’s key actions: acquire property; select construction
company;marketing and leasing; initial ¢nancing; assemble
construction management team; tenant involvement

(1) Extra e¡ort to brief all project personnel of the project requirement
and procedure for administering the project

(2) Special promotion strategyandmaterials formarketingand leasing
(3) Additional consideration of tenant for GB products
(4) Extra requirement on testing and commissioning of service

installations to obtain green labelling etc.
(5) Special e¡ort to preparemaintenancemanual
(6) Extra fee for certi¢cates involving green items
(7) Extra administration: paperwork and time for preparation, and

BEAMPlus application
(8) Documentationandphotographic evidence to apply forBEAMPlus
(9) Cost of paperwork related to the application of BEAMPlus
(10) Speed of arrival of new technology
(11) Uncertainty of e⁄ciency improvements of new technologies
(12) Cost of managing and monitoring, e.g. to monitor and report on

construction activities, likematerial use; to manage equipment and
materials

(13) Cost of negotiation, e.g. negotiate with suppliers
(14) Speed of arrival of new technology
(15) Submission of materials for project assessment of BEAMPlus to

HKGBC for ¢nal assessment within six months of the date of
issuance of the occupation permit by the building authority

(16) Supplementing additional information if required byHKGBC
(17) Inadequate information will cause the delay of process
(18) Risk of rejection byHKGBCand need resubmission
(19) Others

K: Operations on
site

Setting out the building on site; site meetings; supervision and site
visits; ¢nancial monitoring of each construction stages; testing and
commissioning of service installations; prepare maintenance
manual

L: Completion Check works ready for completion; hand-over inspection; rectify
defects; ¢nal inspection and ¢nal certi¢cateDeveloper’s key actions:
inspection; certi¢cate of occupancy; permission to sell/rent

(continued)
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Table 5 Continued

RIBAStage of
Work

Tasks to be done for traditional projects Extrawork withTCs incurred (in concern ofGB/GFA concession
scheme)

Feedback and
maintenance

M: Feedback Analysis of job records. Inspections of competed buildings.Studies of
building in use.
Developer’s keyactions: prepare property management plan; revise
marketing plan; overseemarketing or leasing

(1) Special property skill requirement for property management plan
(2) Special strategy and materials for overseeing marketing or leasing
(3) Operation: keep building running e¡ectively and under good repair
(4) Set up andmanage ownership entity
(5) More green items require special care for propertymaintenanceand

improvement
(6) Easy to sell or rent property
(7) Management of additional guarantee certi¢cates
(8) Others

N: Maintenance Developer’s keyactions: set up andmanage ownership entity; property
improvement; property disposition; closing ownership entity
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risk to all applications. Developers whose applications
are rejected have to negotiate or resubmit. This process
increases the risk and leads to 20–30% extra work.
This explains why developers usually prefer to aim
for attaining a lower standard (BEAM Plus at Bronze
level) and not a higher level as it is perceived to
contain a higher level of risk.

Similarly, uncertainties also exist in the process of GFA
concession application. If there are some special
designs, the Hong Kong Buildings Department will
hold a conference to discuss the decision of GFA con-
cession of special design. Architects have to negotiate
and convince the municipal government to accept
their design with strong evidence of environmental
benefits. Negotiation between design teams and devel-
opers or contractors can also generate TCs due to the
complex requirements for building design. In Singa-
pore there was also an increased number of meetings
with green specialists (Hwang & Ng, 2013). The mis-
interpretation of clients’ requests by the design team is
a vital element that negatively influences the project
schedule (Hwang, Zhao, & Tan, 2015). This reflects
that stakeholders have not developed a standard pro-
cedure of cooperation and tacit agreement, which
usually takes much time to build.

In order to be granted a GFA concession, BEAM Plus
registration and assessment are required, together
with the additional administration fee to be paid by
developers. An approval cost arises when the trans-
actions must be approved by government. It may
result in the delay of transaction completion and
impose modifications. Consultants need to prepare
supporting documents for BEAM Plus registration/cer-
tification and GFA concession application. Additional
information may be required may cause the delay of
processing. In granting a modification or exemption
from the provision of the buildings ordinance,

conditions may be imposed by the buildings authority.
If there are special designs, architects have to prepare
relevant documents in detail to support the application
of the GFA concession. It is worth noting that in some
US cities and counties the certification and building
permit fees are reduced as incentives to promote GB
(Olubunmi, Xia, & Skitmore, 2016).

Market uncertainty andGBproperty value
According to the interviews, there is an apparent
inconsistency about the perceptions of market value
of GB. The majority of the interviewed Hong Kong
experts agree that in Hong Kong GBs generally do
not attain a higher market value than their counter-
parts, and that the GFA concession scheme is the
main driver causing developers to construct GBs.
Some disagree by acknowledging that GB does
indeed enhance the building value but the actual
enhanced value depends on many factors. Green fea-
tures and energy efficiency are not the main consider-
ations of residents. For office buildings, some
international firms may prefer a GB-labelled office
which gives GB a competitive market advantage to
the traditional buildings. However, there is little differ-
ence in rental or sale prices between the levels (Bronze
Silver, Gold and Platinum) of BEAM Plus ratings. The
interviewees stated that the GFA concession scheme
does not help improve the building quality much,
which is the main reason why the general public is
reluctant to pay more.

After developers bid on the land and determine the
building design scheme, many other factors need con-
sideration. For example, they would project the
market price for a certain period in future (e.g. three
years), and then decide to provide the extent of facili-
ties to acquire the GFA concession (e.g. car park,
podium garden and green features). Normally, the

Table 6 Pro¢le of interviewees

Profession Quali¢cation and position

Architect Authorized person;more than 20 years’ working experience; director of architectural ¢rm

Registered architect; chairman of architectural ¢rm

Authorized person; Hong Kong Institute of Architects fellow member

Senior architect; working in leading architecture ¢rm for ¢ve years in Hong Kong; all projects the architect has joined are
green buildings

Manager, working in leading architecture ¢rm that all the projects it did are green buildings

Developer Chief executive o⁄cer (CEO) in one of leading real estate development ¢rms in Hong Kong

Surveyor Greenbuilding professional, environmental o⁄cer working in leading construction¢rm.Familiar withLEEDandBEAMPlus

Authorized person; project director of consultancy ¢rm

Director of consultancy ¢rm

Professor Full professor; over10 years’ working experience in project management and building control
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estimated property price that depends on the location
(i.e. the uses and price of comparable property in the
area), economic situation, time, development cost,
net floor area and the standard of development
would determine the design and green feature pro-
visions. A clear conflict exists between the GFA conces-
sion and market price. This indicates that the
uncertainty of the GFA concession and property
market arise more research costs.

Extra workload to professionals
All the interviewees agree that GFA concession is the
main factor attracting developers to participate.
However, to acquire a 10% GFA concession is diffi-
cult, and may not be cost-effective. Indeed, a few inter-
viewees questioned whether some of the building
features getting GFA concessions are really environ-
mentally friendly. They suggest that government
should distribute GFA concessions to a wider array
of quality features.

The searching cost refers to the cost of collecting infor-
mation. In this study, consultants collect specialized
information of GB such as the performance of green
equipment and GB design information. Developers
usually commission experienced architects and GB
consultants because these consultants’ experience
largely affects the amount of GFA concession granted
to developers and the assessment results of BEAM
Plus. According to the interviews, there is 20–25%
risk of obtaining unexpected results, depending on
the consultants’ level of experience. This is also sup-
ported by Coggan, Buitelaar, Whitten, and Bennett
(2013) and Ducos, Dupraz, and Bonnieux (2009)
that past experience could improve the ability of
decision-making and influence TCs, because experi-
enced professionals spend less time and effort collect-
ing and processing information. The searching cost
accounts for the more time and money spent in the
implementation process. However, two interviewees
mentioned that there is a shortage of experienced con-
sultants, which indicates that the GB market still has
much room to develop.

Costs associated with negotiation, communication
and approval
The validation cost includes the cost of review and
revision of project document by operational parties.
When the results of application of BEAM Plus regis-
tration/certification or GFA concession are not satis-
factory, a review and revision of the application has
to be conducted to reach the relevant requirements.
This results in extra time and effort expended by con-
sultants, and it will be reflected in the consultancy
fee. The same situations also occur in Singapore such
that mistakes or delays in preparing design documents

significantly affect the schedule performance of GB
(Hwang et al., 2015).

Highmonitoring costs and veri¢cation costs
The monitoring cost is the cost of monitoring policy
compliance, contract implementation and the
outcome. Site monitoring and reporting on the
execution of the instructions have to be conducted to
provide evidence for BEAM Plus certification. Some
interviewees mentioned that contractors have to
monitor and work longer – this cost would be reflected
in the total construction cost. Likewise, in Singapore,
monitoring the project progress by consultants is
ranked fourth out of 36 significant factors that affect
schedule performance in GB projects (Hwang et al.,
2015).

Verification cost refers to the cost to verify the effec-
tiveness of green materials or equipment. Three inter-
viewees stated that the information provided by
suppliers on the effectiveness of green materials or
equipment may not be complete. Hence, the consult-
ants have to undertake research or testing to verify
the effectiveness. The replacement of material and
equipment is common if there is lack of information
before procurement. Green materials have to be
tested by an accredited laboratory to ensure its effec-
tiveness (Lam, Chan, Poon, Chau, & Chun, 2010). If
the green specification could be specified in the con-
tract, the verification costs could be reduced.

Bene¢ts
. Reputation

Developing GB could gain a reputation for devel-
opers, but this is not the main reason for GB devel-
opment. For the developers who only achieve the
BEAM Plus registration, participating in the GFA
concession scheme is perceived as not enhancing
their reputation or may even negatively influence
their reputation. Some residents do not acknowl-
edge the utility of concession features and regard
them merely as developers’ instruments to
acquire extra GFA and make more money.

. Faster sales
Only two interviewees stated GBs are compara-
tively easier to sell than the traditional ones. On
the contrary, eight interviewees stated that there
is no difference between GB and non-GB because
this is not the main consideration of buyers.
Further, they suggested that Hong Kong people
do not have a strong awareness of ‘green’ or a will-
ingness to choose ‘green’ products, supported by
Chan, Qian, and Lam (2009).

. More flexible design for environmental benefits
Though there are inconsistent views about the
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flexible approach to design, some opine that the
building regulations tend to restrict design inno-
vation, while the GFA concession incentive
scheme provides designers more flexibility to inno-
vate and design for environmental reasons. The
GFA concession encourages architects to give
greater consideration to users and the general
public. For example, without the GFA concession
scheme, a sunshade device would be calculated
on total coverage, and developers may support
the design. However, with GFA concession
scheme, they could apply for GFA exemption,
the buildings department will permit the conces-
sion as long as the innovative design is justified.
On the other hand, three interviewees pointed
out that the GFA concession scheme restricts
building design and discourages innovation due
to the cap of 10% GFA concession. Even if archi-
tects could negotiate with the Hong Kong Build-
ings Department to apply for a concession of
innovative design, it is still perceived as a risk
and not worth trying. Overall, it is felt that the
GFA concession scheme is designed to encourage
innovation and provide design flexibility for archi-
tects, but the potential risks and uncertainties
prevent architects actually doing it.

. Job opportunities
Over half the interviewees mentioned that the GFA
concession scheme created more job opportunities.
One interviewee specifically stated that his/her
architect firm has employed an extra 20% of
employees to do BEAM Plus projects. There are
new job positions created by the GFA concession
scheme, including green professionals, environ-
mental consultants, green material/equipment sup-
plier, BEAM Plus assessor and energy simulation
consultant.

. Energy and water efficiency benefits
Some interviewees claimed that the new technol-
ogies are not cost-effective because of high
upfront costs and low energy and water savings.
Opposing views endorsed the energy and water-
efficiency benefits because government could save
the cost of energy and water infrastructure expan-
sion. In short, it seems that GBs do generate energy
and water efficiency benefits for the public, but
developers have to bear the upfront costs that
may be even more than the lifecycle savings.
That is why some countries and regions have pro-
vided subsidies to compensate developers.

. Increased land price
Through indirectly providing financial aid by GFA
bonus, the government can save money or even gen-
erate more money through the incentive scheme.
For example, the GFA concession scheme in Hong
Kong makes developers willing to pay more for

the land, as discussed above. Since all land trans-
actions bring levies/duties to the government, the
increased land price becomes government’s
additional income, while developers’ actual benefits
are less than the profits of 10% GFA concession due
to the increased land cost.

Mandatory or voluntaryGFA concession scheme
Hong Kong and Singapore have each integrated their
voluntary scheme with the regulatory system in a
different way. Therefore, different costs and benefits
are generated and distributed. Whether the GFA con-
cession scheme is mandatory or voluntary would
affect the frequency of implementing the scheme.
Apparently, a mandatory scheme has a high partici-
pation rate and could reduce TCs soon, as more experi-
ence of participating is quickly accumulated. In
Singapore, the GFA concession scheme is connected
with the land sale conditions in designated areas.
This forces developers to participate in the GFA con-
cession scheme and allows them to gain experience.
In Hong Kong, BEAM Plus registration is a mandatory
requirement for obtaining the GFA concession, which
helps to increase the frequency of GB construction.
Both Singapore and Hong Kong take the built environ-
ment into consideration when they integrate the GB
labelling scheme into their respective regulatory
system. In Singapore, the features and needs of the
built environment were addressed by connecting the
GFA concession scheme with the land sale conditions,
which make GFA concession scheme mandatory for all
sites. Key development areas that usually have a high
density are forced to construct GB. In contrast, the
GB labelling scheme and building design guidelines in
Hong Kong were integrated to facilitate GB regis-
tration with the promotion of a specific requirement
of GB design tailored for the unique built environment.
The concession scheme is free for developers to adopt
by complying with a combination of administrative
and regulatory requirements administered jointly by
self-governing non-governmental organizations
(NGOs) and government authorities.

Conclusions
After the GFA concession scheme is implemented, as in
Hong Kong and Singapore, GB becomes a popular
market practice. It is time to revisit the rationale under-
pinning the GFA concession scheme to assess the costs
and benefits to industry and society. The clear and
certain requirements in the GFA concession scheme
reduce the approval and communication costs. The
GFA concession scheme in Hong Kong encourages
innovative designs, but it requires more time and
effort from government, developers and architects in
the approval process. This paper provides a theoretical
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framework to analyze the extra costs and benefits for
stakeholders participating in the GFA concession
scheme. Extra costs comprise additional construction
costs, administration costs, consultancy fees and finan-
cing costs, etc., together with TC considerations.
Benefits consist of GFA concession, enhanced property
value as well as the hidden benefits such as future
business competitiveness, etc. A theoretical framework
was established to test and explain the effectiveness of
a concession scheme, which provides the foundation to
find the optimum GFA concession in future studies.
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Endnotes
1The ‘utility platform’ is a unique feature in Hong Kong high-rise
living as there is often no outdoor or semi-outdoor space for
activities such as washing or drying laundry. The utility platform
is designed for residential buildings, providing space for residents
to wash and dry clothes. It is often in the form of a balcony, but
has different design restrictions of size, location and GFA conces-
sion. For example, the maximum area to be exempted for a utility
platform is 0.75 m2, but the total area should not be less than
1.5 m2. For the balcony, the maximum GFA concession is 3 m2.

2The Hong Kong Green Building Council (HKGBC) is respon-
sible for GB promotion, leading the GB market transformation.
BEAM Plus is the product of integrating HKBEAM and the Com-
prehensive Environmental Performance Assessment
Scheme (CEPAS).
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