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ARTICLE INFO ABSTRACT

It is claimed that transaction costs (TCs) affect the effectiveness of any green building (GB) policy. However, few
studies have empirically applied TC analysis to GB incentives, which normally should have analyzed the TCs
borne by different stakeholders. These include TC typology and determinants during the implementation pro-
cess, especially the extra administration process where TCs possibly may be incurred. The lack of such in-depth
analysis tends to make incentive-design ignore efficiency and fairness amongst the stakeholders. This study aims
to improve the efficiency of GB incentives through analyzing TCs borne by the private sector stakeholders. It
would identify TC typologies and determinants, and TCs measurement and allocation to different stakeholders.
As TCs are policy context-specific, this paper takes a popular GB incentive scheme, Gross Floor Area (GFA)
Concession Scheme, as an example. Interviews were conducted with 20 industry experts to validate TCs types
and determinants, and to gauge the magnitude of TCs borne by different stakeholders. These empirical evidences
are helpful for policy-makers and practitioners to better understand the impacts of TCs, so as to improve the
effectiveness of future incentive schemes. In addition, GB policy recommendations for Hong Kong are proposed
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and many of which are relevant to other countries.

1. Introduction

Worldwide, building energy consumption accounts for over 40% of
global energy use and one-third of global greenhouse gas emissions
(UNEP, 2009). However, in Hong Kong, residential and commercial
buildings consumed around 64% of all energy and 92% of electricity in
2014 (Electrical and Mechanical Services Department, 2016). Apart
from energy consumption, the building sector influences the environ-
ment in many other ways, such as in solid waste generation, resource
depletion, and environmental damage. Therefore, GB, as a solution to
environmental issues, gains in its popularity. Various standards and
design guidelines, such as the Building Environmental Assessment
Method (BEAM) Plus in Hong Kong, and Leadership in Energy and
Environmental Design (LEED) in the US, etc., have been released to
regulate the design and construction of GBs. These measures of a vo-
luntary basis need to be buttressed with some quasi-regulatory in-
structions to make them more effective.

Among all the incentive and regulatory instruments, the GFA
Concession Scheme, as a planning instrument, has gained wide popu-
larity. The GFA concession is developed from the notion of “make de-
velopers pay” in UK (Tang and Tang, 1999). It works such that

government grants developers extra GFA in exchange for their con-
tributions to the public amenities, so that government can save money
to invest in public facilities. This incentive instrument has a long history
of being applied to affordable housing programmes in the USA, Aus-
tralia and UK (Fox and Davis, 1975; Gurran et al., 2008), as well as to
renewable energy of buildings in Japan, France and New Zealand (Paetz
and Pinto-Delas, 2007). In recent years, it has been used to promote GBs
in many countries and regions, such as the USA, Singapore and Hong
Kong (Fan et al., 2015). In Hong Kong, the GFA Concession Scheme is
designed to facilitate the adoption of BEAM Plus and the Sustainable
Building Design Guidelines (SBDGs), as well as certain building design
features to improve the sustainability in the built environment. As Hong
Kong has extremely high land prices, extra GFA as incentive is very
attractive for the developers to deliver GBs (Fan et al., 2015). After the
implementation of the GFA Concession Scheme in 2011, the number of
registered GBs increased by around 30% within one year (Liu and Lau,
2013), which demonstrates that the GFA concession is attractive to
developers in Hong Kong.

However, implementing GB incentives means imposing extra re-
sponsibilities on stakeholders, which would incur extra transaction
costs (TCs). It is claimed that TC affects the effectiveness of the policy
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implementation (McCann et al., 2005; Qian et al., 2016), and hinders
developers from entering the energy efficiency market (Qian et al.,
2013). TCs include searching cost, approval cost, validation cost, ne-
gotiation cost, certification cost, monitoring costs, verification cost,
transfer cost, enforcement cost, and contracting cost (Coggan et al.,
2013; Dudek and Wiener, 1996; McCann et al., 2005; Ofei-Mensah and
Bennett, 2013). For example, TCs accounted for 9-19% of project costs
in the Green House Gas offset initiatives (Sathaye, 2005). However, few
studies have empirically applied TC analysis to GB incentives, which
should have analyzed TCs borne by different stakeholders, including TC
typology and determinants, during the implementation process, espe-
cially the extra administration process and the uncertainties involved.
Lacking such in-depth analysis makes incentive-design ignore efficiency
and the fairness between the stakeholders. Indeed, Marker et al. (2014)
believed that the additional costs of consultants and paper work re-
levant to GB certification are significant barriers of GB development.
For example, apart from developers, there are many other stakeholders
conducting extra work under the GFA Concession Scheme, yet only the
developers obtain the direct benefits from GB incentives, in terms of
getting extra GFA for the project. Consequently, this study aims to
improve the efficiency of GB incentives through analyzing TCs borne by
the private sector. Although government also bears TCs in the process,
it has not been included in this study due to its limited scope and re-
sources.

This paper focuses, particularly, on the GFA Concession Scheme for
the following reasons:

1) Internationally, the GFA Concession Scheme turns out to be an ef-
fective incentive instrument after years in practice, and has been
implemented in many countries, such as the US, Japan, and
Singapore (Fan et al., 2015);

2) Worldwide, up to 10% GFA Concession is very much valued by
developers, due to the high land price in dense cities. However, in
the past 5 years in Hong Kong, less than 40% of the developers
adopted the GFA concession. This indicates that the growth of the
participation rate of the scheme is too slow;

3) If the GFA concession fails to work efficiently in Hong Kong, it
would be even more difficult to be implemented in other less-dense
cities, where GFA is not a critical issue.

In this study, the extra administration procedure of applying for
GFA concession and the uncertainties involved in the approval process
were presented and analyzed. The results provide a more holistic pic-
ture of where TCs were possibly incurred, and so this provides better
basis for future studies on institutional analysis, such as comparative
mechanisms of the GFA Concession Scheme in Hong Kong and
Singapore. Too little is known about TCs under GB incentives at an
empirical level. This study also provides interesting insights through
expert interviews, such as the types of TCs and determinants of TCs
under the GFA Concession Scheme. Such empirical evidence is helpful
for policy-makers and practitioners alike, to better understand the im-
pacts of TCs, so as to improve the effectiveness of future incentive
schemes.

The paper is organized as follows: Section 2 reviews the definitions
of TCs in different contexts, TC typologies, determinants and ways of
measurement, as well as the existing studies on this topic. Section 3
analyses the GFA Concession Scheme in Hong Kong and develops a
conceptual framework through applying TC determinants to the GFA
Concession Scheme. Section 4 presents how this study conducts expert
interviews and collects empirically contextualized data. The empirical
findings are presented in Section 5. Based on the findings, Section 6
discusses what affects the efficiency of GFA Concession Scheme and
whether the costs and benefits allocation is fair. The policy implications
and conclusions are shown in Section 7.
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2. TCs in the context of environmental issues
2.1. Definitions and boundaries

Arrow (1969), one of the early pioneers, defined TCs as the costs of
running the system. Later, researchers found it necessary to define TCs
in different contexts. For example, in the recent decade, in the field of
environmental policy, TCs are defined as the cost to produce and im-
plement a policy (Coggan et al., 2013; Garrick et al., 2013). In the
context of enforcing environmental regulations from the private sector’s
perspective, TCs refer to the cost to comply with the regulations (Wong
et al., 2011). Kiss and Mundaca (2013) defined TCs is to be understood
as the cost of technology placement and implementation occurring ex-
ante, and the cost of monitoring and enforcement occurring ex-post, in
the analysis of technology innovation in the construction sector (Kiss
and Mundaca, 2013).

Due to the different definitions of TCs, there are many applications
at different transaction levels. For example, Hong et al. (2007) believed
that TCs comprised the ex-ante and ex-post compared the costs of two
project delivery systems and divided them into three types, namely ex-
ante, construction cost, and ex-post. Buitelaar (2004), compared TCs of
different institutional arrangements in the land development process,
and concluded that TCs, i.e. institutional cost, vary with the mode of
institutions. McCann et al. (2005) studied the boundary issues of TCs
and divided them into three levels (Fig. 1). Areas A and B refer to TCs
involved in the market transaction and resource allocation (institutions)
respectively. Further, TCs rely on the broader institutional arrange-
ments in place, such as the legal system (Area C in Fig. 1) (Easter et al.,
1998; Saleth and Dinar, 2003). The TCs of implementing the GFA
Concession Scheme of this study falls into the area A (Fig. 1).

2.2. TC typologies and determinants

2.2.1. TC typologies

The earlier studies have explored the typologies of TCs in regard to
implementation of the energy efficiency projects and environmental
policies. For energy efficiency projects, TCs include monitoring and
verification cost, information searching cost, trading cost, negotiation
cost, and decision making cost, etc., (Mundaca et al., 2013). With re-
spect to implementing environmental policies, TCs include searching
cost, approval cost, validation cost, negotiation cost, certification cost,
monitoring costs, verification cost, transfer cost, enforcement cost, and
contracting cost (Coggan et al, 2013; Dudek and Wiener, 1996;
McCann et al., 2005; Ofei-Mensah and Bennett, 2013). It can be seen
that some of these TCs appear to be overlapping because, by definition,
it is difficult to separate them clearly.

2.2.2. TCs determinants

Williamson (1985) proposed three dimensions, namely asset speci-
ficity, frequency and uncertainty, all of which influence the amount of
TCs, which are commonly used to analyse the decision-making of pri-
vate sector stakeholders (Fill and Visser, 2000; Walker and Weber,
1984). If the asset specificity is huge, both sellers and buyers have to

C. Changes in the Institutional
Environment, Legal System

B. Development of Market
Enabling Institutions

A. Market Transactions

Fig. 1. Boundary issues related to TCs. (Source: McCann et al., 2005).
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make special efforts to enable the exchange, hence TCs will increase
(Williamson, 1981, 1985). Specific assets pose more hazards than non-
specific ones because sellers cannot sell the product to the other buyers
easily and buyers cannot turn to other alternatives without difficulties.
There are also different types of asset specificity and uncertainty that
determine different types of TC. These will be presented in detail in the
Section 3.

2.3. TCs measurement

A number of sources have been used to identify the amount of TCs
related to environmental issues, such as personal communications
(Dudek and Wiener, 1996; Michaelowa and Jotzo, 2005), surveys
(Grover and Malhotra, 2003), project reports (Kiss, 2016; Mundaca
et al., 2013), and internal data of government and companies (Pannell
et al., 2013; Thompson, 1998). For researchers, interviews or surveys
are usually the best way to estimate TCs, which allows them to estimate
different types of TCs (Laura et al., 2005). Moreover, the time spent on
extra activities has been used by a number of researchers to measure
TCs. For example, McCann and Easter (1999) interviewed civil servants
in terms of the time spent on various activities, and so they used the
standard value of time to measure TCs. Mettepenningen et al. (2009)
conducted a mass survey to investigate the time spent on certain ac-
tivities and used the mean values to calculate TCs. Weber (2015) con-
ducted interviews to measure the working time allocation on each task
relevant to TCs. In this study, 20 experts with specific knowledge of the
GFA Concession Scheme were interviewed on the time spent on the
extra activity needed, as the criteria to measure TCs.

2.4. Existing studies on this topic and research gap

The application of TCs theory to GB and low-carbon technologies is
relatively new. In the recent 10 years, there are only a few articles
focusing particularly on this topic (Qian et al., 2015). Table 1 sum-
marizes latest studies with TCs determinants, types and measurements.
The TCs determinants are crucial in principle, because they provide
clues how to reduce TCs. Three key findings about TCs have been
identified with details justified shown in Table 1. They are that: 1) TCs
cannot be ignored; 2) TCs affect effectiveness negatively; 3) TCs vary
with the project elements. However, few studies have empirically ap-
plied TC analysis to GB incentives, which could analyse TCs borne by
different stakeholders, during the implementation process, especially
the extra administration process and the uncertainties involved.
Without such systematic analysis, incentive policy-design overlooks the
detailed roles and balance of fairness between the stakeholders, and
thus this omission undermines the overall effectiveness of the incentive
scheme. To enrich this research area, this study aims to develop a
conceptual framework to analyse the TCs of implementing GB in-
centives, particularly focusing on the GFA Concession Scheme in Hong
Kong. It would identify TC typologies and determinants, and the mea-
surement and allocation of TCs to different stakeholders. Since TC
changes with modification of the mechanism of policies, the approach
of this research study could contribute to evaluating the implementa-
tion efficiency of other incentives. The research results are intended to
help improve the existing GFA Concession Scheme to make it more fair
and efficient.

3. GFA Concession Scheme and the TCs’ perspective

To address climate change and promote GB, Hong Kong has im-
plemented the GFA Concession Scheme since 2011. The GFA
Concession Scheme is to grant GB developers the extra GFA (up to 10%
allowable GFA bonus under the Building Regulations) to reward their
contributions to the GB. This scheme is on a voluntary basis, and tai-
lored for the Hong Kong built environment. However, it mandates the
use of GB design and construction features (by requiring twelve
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building design features relevant to sustainability), SBDGs and BEAM
Plus (GB labelling programme in Hong Kong). Developers who would
like to acquire the extra GFA have to comply with the certain building
features and SBDGs and BEAM Plus. In this way, environmental pro-
tection can be ‘warranted’ to address climate change, especially
building energy efficiency. As BEAM Plus and SBDGs are compulsory
requirements for participants taking part in the GFA Concession
Scheme, additional responsibilities are assigned to the relevant GB
stakeholders, who have to go through a new application procedure
(Fig. 2).

Apart from the normal administration process, participants have to
submit two additional applications, BEAM Plus certification (including
provisional assessment and final assessment) and GFA concession,
throughout the real estate development process. In order to apply for
the GFA concession, architects need to integrate several of the twelve
building features, five green features and seven amenity features, into
the design scheme at the design stage according to the specific site
context and building layout (Development Bureau, 2011). These fea-
tures include balconies, wider common corridors and lift lobbies, utility
platforms, non-structural prefabricated external walls, residential re-
creational facilities, covered walkways/trellis without provision of
greenery, voids, management facilities, larger lift shaft areas, pipe
ducts/air ducts/chimney shafts which are not part of the distribution
network for mandatory services and environmentally-friendly features,
prestigious entrance, and non-mandatory plant rooms. These features
benefit a wide number of occupants, and include better personal and
communal space, and balconies. Tam et al. (2013) argued that main-
taining these facilities added value to buildings that, in turn, brings
long-term economic benefits.

In the administrative process, building plans should also fulfil the
SBDGs at the design stage and be submitted to the Buildings
Department for approval (Fig. 2). The SBDGs have three basic elements
of GB design, namely site coverage of greenery, building separation,
and building setback. To be more specific, for different assessment
zones, there are different design requirements for each of the above-
mentioned three elements, i.e., size of site, building length, and
building height. For example, with respect of building separation, in the
site with area less than 20,000 m?, with the building length no less than
60m and building height no more than 60 m, the permeability of
buildings should be no less than 20%. These requirements contribute to
mitigating the heat island effect, enhancing the environmental quality
of living space, and enabling better greenery and air ventilation around
buildings. However, the complex requirements and dynamic project-
based situation bring difficulties and uncertainties in order to meet the
design scheme, given that no specific training is provided to the ar-
chitects. This is important, since Buildings Department (2013) reported
that from 2011 to 2013, about 25% of the total projects that had ap-
plied for GFA concession were not approved due to the failure to meet
the SBDGs.

In order to receive the BEAM Plus certification, the project needs to
pass both: (a) the provisional assessment at the design stage; and (b) the
final assessment at the completion stage (Fig. 2). BEAM Plus has four
levels of ratings, namely Platinum, Gold, Silver, and Bronze. It is de-
signed to monitor the process of building construction and operation in
terms of its indoor environmental quality, building site, energy use,
material, and water use. However, the BEAM Plus only states the re-
quirements of different rating levels, without explanation of how to
achieve it. The Hong Kong Green Building Council (HKGBC) is the body
to provide training, particularly to help professionals integrate GB
standards and practices, and to advise the project team on how to
achieve the credits. Professionals who complete the training of BEAM
Plus and pass the exam can receive the BEAM Pro certification for such
practice. The training guarantees professionals’ sufficient knowledge
and experience when constructing GB. These professional stakeholders
are, therefore, selected as the appropriate target interviewees for this
study.
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Ordinances; OP: Occupation Permit; LD: Land Department. (Source: constructed by author).

3.1. Conceptual framework

3.1.1. Asset specificity

Asset specificity has four types, including site specificity, physical
asset specificity, human asset specificity, and dedicated assets (Coggan
et al.,, 2010). Table 2 shows the definition of these four types. To be
more specific, site specificity, human asset specificity, and physical
asset specificity exist for the environmental goods, in that their trans-
action value largely relies on the inputs (physical asset specificity) and
the site (site specificity), and the transactions need investment in spe-
cific knowledge (human asset specificity).

In TC theory, asset specificity, refers to durable investments that are
undertaken in support of particular transactions. These specific in-
vestments represent sunk costs that have a much lower value outside of
these particular transactions (Williamson, 1985), e.g. learning costs,
incremental costs, and administration costs. In the context of the GFA
Concession Scheme, it refers to the specific investments due to the
application and specific set-ups for the GFA concession projects. Ac-
cording to Coggan et al. (2010), there are three types of asset specificity
in the GFA Concession Scheme: site specificity, human (knowledge)
asset specificity, and physical asset specificity. Site specificity refers to
the GB design according to the specific site. According to the GFA
Concession Scheme, the particular size, shape and surroundings, etc., of
each site may restrict building design and construction differently. In
order to adapt to the new rules, the traditional design pattern may be
changed, which causes the extra research cost (usually borne by ar-
chitects). Human (knowledge) asset specificity is understood as the

Table 2

specific knowledge and information required by the GFA Concession
Scheme. The applicants of the GFA Concession Scheme have to learn
the SBDGs, BEAM Plus and collect relevant information that induces
learning cost and information searching cost. Physical asset specificity
refers to the non-standard contract due to the application of the GFA
Concession Scheme that the stakeholders need to develop, do research
and negotiate during the GB development process, in order to clarify
the responsibility, which induces the TCs.

3.1.2. Uncertainty

Williamson (1985) extracted an uncertainties typology, and
Mettepenningen and Huylenbroeck (2009) further explained them in
the context of an agri-environmental scheme. The primary type is the
uncertainty due to the future state of nature. It means that the en-
vironmental outcome of certain transactions can have high uncertainty
in the natural and physical environment. Lack of communications be-
tween contracting partners can result in the secondary uncertainty. This
type of uncertainty is understood as the uncertainty resulting from
implementing a poorly-specified contract. The third type of uncertainty
refers to behavioural uncertainty attributed to opportunism. In the
context of an environmental scheme, it concerns the trust between
contracting partners.

In the context of a GFA Concession Scheme, uncertainty includes
technological uncertainty; institutional uncertainty; and behavioural
uncertainty. Technological uncertainty, exists mainly in the process of
implementing BEAM Plus, due to the uncertain performance of green
equipment. For example, in order to achieve the credits from energy

Definitions and measurements of three dimensions of TCs. (Source: adapted from Williamson (1985)).

TCs determinants Definition

Asset specificity  Site specificity
Human asset specificity
Physical asset specificity

Dedicated asset

Site specificity will arise when specific investments have to be located on a particular site.

The specialized skills, knowledge and learning-by-doing cannot be transferred to alternative transactions

The specialized instruments and equipment used in a particular transaction

A discrete investment in generalized production for capacity to selling a number of products to particular buyers, such as expanding
the existing plant for a specific customer
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and water saving, it is necessary to provide evidence of energy effi-
ciency rating, which generates verification costs. Institutional un-
certainty arises due to the poorly-specified official documents, ambig-
uous contracts or other government documents, etc. For example,
BEAM Plus does not specify how to achieve the credits in the handbook,
leading to extra communications between practitioners. Behavioural
uncertainty, due to opportunism, also causes more inefficiency in
communication due to the mistrust or lack of common understanding in
the new partnership between the GB consultant and architects, GB
consultants and contractors, and/or contractors and new suppliers, etc.

3.1.3. Frequency

Frequency, refers to the frequency of transactions, that affects the
TCs by recovering the costs of specialized governance structures
(Williamson, 1985). TCs due to less effort on learning and collecting
information can be cut down by repetitive transactions (Coggan et al.,
2010; Mettepenningen and Huylenbroeck, 2009). However, TCs can be
reduced only if the past experience is transferable to new experience
(Coggan et al., 2015). Hence, TCs are essentially to be trimmed down
due to the transferable past experience, such as transferable informa-
tion, knowledge, skills and so forth. Incentive scheme design is required
to contain more transferable knowledge or skills in order to reduce TCs.
Therefore, transferability is employed to measure to what extent the
TCs in the GFA Concession Scheme can be reduced.

4. Expert interviews

Usually, surveys or interviews are the only way to acquire estima-
tions of implicit costs, which allows researchers to collect information
on the types of costs (McCann, Laura et al., 2005). Since the GFA
Concession Scheme requires much specific knowledge and experience,
the conducting of in-depth interviews can yield more insightful and
convincing views than doing a massive survey of people with little
experience and knowledge of the scheme.

Interviews were conducted with 20 experts and practitioners from
real-estate development firms, construction firms, and consultancy
firms (including architects, building service engineers, and surveyors).
Invitation letters for voluntary participation in our interviews were sent
out to all members of the Professional Green Building Council, which is
constituted by the Hong Kong Institute of Architects (HKIA), the Hong
Kong Institution of Engineers (HKIE), the Hong Kong Institute of
Planners (HKIP), the Hong Kong Institute of Landscape Architects
(HKILA), and the Hong Kong Institute of Surveyors (HKIS). Individual
members of the professional institutes interested in the interviews re-
sponded directly to our research team to line up (interviewees’ profiles
are shown in Table 3). All of the interviewees are professional members
who have abundant experience in GB development and are familiar
with the BEAM Plus and SBDGs. All are at the management level and
have a good overview of the costs and benefits as they have been ac-
tively participating in the GFA Concession Scheme in practice.

Interviewees are grouped according to their roles in the real-estate
development process. For example, if an architect works in a con-
sultancy firm, his/her role is as a consultant to design buildings. If an
architect works in a development firm, his/her role is as a developer
(representative) to manage the building process and apply for govern-
ment approval. The interviewees were asked to provide information on
how much time each extra task was demanded as a result of applying to
the GFA Concession Scheme. Each task was rated on a 5-point scale,
ranging from “No time = 1" to “Considerable amount of time = 5". The
interviewees were further asked to estimate the time, in percentage
terms, that was consumed by each task of the individual stakeholder.

4.1. TCs analytical framework for GFA Concession Scheme

In the literature review on TC typology, TCs relevant to im-
plementing environmental policies include searching cost, approval
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cost, validation cost, negotiation cost, certification cost, monitoring
costs, verification cost, transfer cost, enforcement cost, and contracting
cost (Coggan et al., 2013; Dudek and Wiener, 1996; McCann et al.,
2005; Ofei-Mensah and Bennett, 2013). The GFA Concession Scheme is
an environmental policy. Expert interviews would verify the TCs of
implementing the GFA Concession Scheme on the basis of the above
TCs.

A list of TCs borne by different stakeholders due to GFA Concession
Scheme application was prepared, and this has been consolidated ac-
cording to the TCs determinants and validated by the 20 interviewees,
shown in Table 4.

5. Findings

Table 5 illustrates how much time each extra task demands from the
stakeholders in the GFA Concession Scheme application. Table 5 reveals
the TCs borne by each stakeholder in detail. It explains (1) how dif-
ferent types of TCs affect each stakeholder differently (the column of
specific tasks under each TCs determinant); (2) which task(s) take(s)
them more time comparing the others (the column of ranking); and (3)
who spend more time on each specific tasks (the first three columns
from the left).

The finding shows that, the commonly agreed top 3 tasks that
consume the most time of the stakeholders, are: - 1) Extra work to verify
or revise the documents due to unclear and incomplete instructions of
BEAM Plus or SBDGs; 2) Extra coordination between participants to
fulfil the contract; and 3) On site monitoring and reporting the execu-
tion of the contract or instructions. These tasks are highly relevant to
the negotiation cost, approval cost and monitoring cost. In particular,
consultants spend much more time, therefore bear more TCs, on these
three tasks than developers and contractors. The 3 tasks that cost sta-
keholders the least time, are 1) Carefully selecting partners who are
capable of doing green projects; 2) Learning SBDGs, BEAM Plus, and
building features granted GFA concession; 3) Searching information to
fulfil the BEAM Plus and SBDGs, which are closely related to the in-
formation searching cost and research/learning cost. The data also
show that for most of the transactions, the consultants spend over 50%
of their time, more than developers and contractors.

6. Discussion

Based on the findings in Table 5, this section discusses what affects
the efficiency of the GFA Concession Scheme and whether the costs and
benefits allocation is fair to all stakeholders. Based on the discussion,
the following recommendations for improvement of incentive design
are made.

6.1. Transferable knowledge and experience reducing searching and
learning costs

Frequency influences the transferable experience (information and
knowledge gained in previous transactions) by reducing the time and
effort spent on collecting information and learning knowledge from the
repeated transactions that therefore reduces TCs. For example, the time
and effort spent on searching for green materials could be evidently
reduced with frequent practice in using the GFA Concession Scheme.
On contrast, the time and effort on the design scheme has less potential
to reduce TCs, due to the site and project specificity. Therefore, trans-
ferability can be employed to measure the potential of reducing TCs of
the GFA Concession Scheme. This indicates the eventual efficiency of
the GFA Concession Scheme implementation when the market becomes
mature.

The empirical findings show that the learning/research cost and
information searching cost concern stakeholders less than other TCs.
The accumulated knowledge and experience from the previous projects
are applicable to the new projects. The more frequent one participates
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Table 3
Interviewees’ profile.
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Profession Their Qualification and Position

10 nos Architect

Authorized person; More than 20 years working experience; Director of Architectural firm
Registered architects; Chairman of architectural firm

Authorized person; The Hong Kong Institute of Architects Fellow Member
Senior architect; Working in leading architecture firm for 5 years in Hong Kong; All the projects the architect has joined are GBs.
Manager, working in leading architecture firm that all the projects it did are GBs.

Registered architects; Member of The Hong Kong Institute of Architects; Working in leading architectural firm
Registered architects; Director of sustainable design in leading architectural firm
Director of sustainable design in leading architectural firm; Over 20 years working experience

Senior associate architect; member of Hong Kong Green Building Council; Member of The Hong Kong Institute of Architects
CEO in one of leading real estate development firms in Hong Kong

4 Nos. Building service engineer

Manager in one of leading real estate development firms in Hong Kong; BEAM Professional (Pro)

Director in one of leading real estate development firms in Hong Kong; BEAM Pro; Authorized Person; over 25 years development experience
Manager, BEAM Pro, working in leading contractor company in Hong Kong
Manager, BEAM Pro, working in leading contractor company in Hong Kong

6 Nos. Surveyor

GB professional, environmental officer working in leading construction firm. Familiar with LEED and BEAM Plus.

Authorized person; Project director of consultancy firm

Director of consultancy firm

BEAM Pro, working in leading contractor company in Hong Kong
Government officer, building surveying specialist; Over 30 years working experience
Project manager in one of leading real estate development firms in Hong Kong; BEAM Pro; Authorized Person

in the GFA Concession Scheme, the more familiar one becomes with the
relevant knowledge and information. Interviewees mentioned that after
5 years of implementing the GFA Concession Scheme, the industry
knows the GB requirements and application information much better.
The Buildings Department (Fig. 3) shows that as experience was gained
over the period from 2011 to 2014, more projects were granted with
GFA concession and fewer were disapproved. After several years’
practice, the industry has learned better about this scheme and has
accepted it widely. In 2014, the number of projects applying for GFA
concession had reached to 50% of total development proposals, which
indicated the GFA Concession Scheme has been accepted by the private
sector.

6.2. Unfair distribution of costs and benefits

Policy design often ignores TCs incurred in the implementation
process. Table 5 clearly illustrates the TCs distribution to each group of
stakeholders. All the stakeholders bear a certain amount of extra TCs.
Given that the current GFA Concession Scheme is designed to reward
developers only, with the maximum of 10% GFA added to the project,
the incentive scheme seems not fair to other stakeholders, especially
consultants, who absorb more TCs than developers or contractors
(Table 5). An interesting example, by contrast, is the GFA Concession
Scheme in Singapore, which particularly set aside funding to reward
consultants for their contribution on GB design and construction
(Building and Construction Authority, 2005a, 2005b).

6.3. Negotiation and approval costs in the approval process

(1) The approval process of the BEAM Plus and GFA concession in-
volves many uncertainties.
After the submission of BEAM Plus application, HKGBC would
normally review the documents and provide feedback. In case the
architects do not accept the decision from HKGBC, they would
negotiate with HKGBC for several times to finally reach an agree-
ment and resubmit the application. This process gives rise to lots of
uncertainty and induces TCs. Interviewees mentioned that some
developers hesitate to go for GFA concessions because the approval
process would take them too much time and lead to the project
delay. Instead, they prefer to construct traditional buildings to save
construction cost and time (extra financing cost) as illustrated in
Fig. 4.

(2) Qualitative assessment nature of BEAM Plus cause the subjective
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assessment result by different assessors

All the interviewees agreed that the assessment nature of the BEAM
Plus is rather qualitative and the assessment results mainly depend on
the individual assessors’ preferences, which cause a lot of uncertainty in
negotiation and approval time. Ng et al. (2013) stated that BEAM Plus
(HK) is the most qualitative one among the popular GB assessment
systems, including LEED (the US), Green Mark (Singapore), Green Star
(Australia), CASBEE (Japan), and BREEAM (the UK). Interviewees who
have been engaged in the BEAM Plus projects and LEED projects
claimed that LEED is more standardized and much clearer in guidance
than BEAM Plus. It is possible to follow the instruction of LEED and
finish the project alone; however for BEAM Plus, they need to hire the
consultants to acquire more information and do more coordinating
communication work.

6.3.1. Incomplete SBDGs

(1) Specified contract will arouse uncertainties and further induce TCs.
There are many uncertainties in the approval process due to in-
completeness of the GFA Concession Scheme, particularly due to
the ambiguity of BEAM Plus and lack of specifications in SBDGs. In
Table 5, the extra work to verify or revise the application due to the
unclear and incomplete instructions of BEAM Plus or SBDGs is what
concerns the stakeholders most.
There is a lack of detailed description in the SBDGs to explain the
measurement method and standards.
There are too many described building features that can result in
some floor area being exempted, which causes the measurement of
floor area to be controversial and rather a ‘work of art’. The ap-
plicants, i.e. Developers, of GFA concession usually have to ne-
gotiate with the Buildings Department to strive for more GFA
concession, because even a little measurement difference would
result in the loss of a large amount of profits in a building project
due to the high property price.
(3) The baseline model in the SBDGs is more suitable for the residential
buildings.

2

—

For the commercial building, such as shopping mall and hotel which
normally required a large floor plate, it is unreasonable to separate the
building to provide urban ventilation gap if the building length exceeds
60 m as required by the Guidelines. In such a situation, if developers
would like to apply for the GFA concession, architects have to do much
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Table 5

Interview results.

Constractors

Consultants

Ranking Developers

Weighted Average

Specific transactions under each determinant

Transaction cost

50% 20%

30%

12
14
13
11

2.87
2.47
2.73
2.93
3.2

Searching information to fulfil BEAM Plus and the SBDGs

10% 10%

80%

Carefully selecting partners who are capable of doing green projects

60% 10%

30%

Learning the SBDGs, BEAM Plus, and building features granted GFA concession

I

70% 10%

20%

Developing contract documents, detailing the green specifications and elaborating contracting practice

Compliance with different design requirements for specific land use, site shape and location

Extra coordination between participants to fulfil the contract

10%

70%

20%

20%

60%

20%

3.67
3.33
3.47

111

70%

30%

Communicating with clients/consultants about site plan and building layout

50% 20%

30%

More coordination between practitioners to avoid misinterpretation and get used to working pattern, such as coordination among architects,

GB consultant, contractors and suppliers

50% 10%

40%

Client’s flexibility and ability to make decisions cause more negotiations, such as negotiating the amount of GFA concessions/designed green  3.33

features, and the cost/time constrains

70%

30%

3.4

Revision of building plan required by Buildings Department or HKGBC if any

v

60% 10%

30%

3.8

Extra work to verify or revise the documents due to unclear and incomplete instructions of BEAM Plus or SBDGs

On site monitoring and reporting the execution of the contract or instructions

50%

40%

10%

3.53
3.2

70% 10%

20%

Preparing or verifying documents for GFA concession approval and to demonstrate compliance with BEAM Plus

Extra testing of green equipment compliance with the BEAM Plus standards

VI

40%

40%

20%

3.27

*Note: I: Information searching cost; II: Research/learning cost; III: Coordination/Negotiation cost; IV: Approval cost; V: Monitoring cost; VI: Verification cost.
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more modeling and prepare for extra documents to prove the en-
vironmental benefits in order to convince the Buildings Department for
approval.

7. Conclusions and policy implications

The GFA Concession Scheme as a planning instrument is becoming
more popular and has been implemented in many countries and re-
gions. In theory, developers in Hong Kong ought to embrace the GFA
concession due to the high profits from extra GFA, in particular with the
high land price. However, less than 40% of developers chose to apply
for GFA concession in the last 5 years. Besides, the efficiency level of
BEAM Plus can be more reinforced by the GFA Concession Scheme, but
this has not yet happened. Consequently, high TCs are shown to have
affected the policy effectiveness. This study identified the TCs types and
explained how each type of TCs affects policy effectiveness and who
bears those costs. As TCs are context-specific, this study has developed a
common approach to apply TC theory to policy analysis.

This study contributes to the theoretical discussion on TC analysis
with its empirical application to the GFA Concession Scheme, a case
study in Hong Kong. The policy recommendations for Hong Kong in-
clude:

1) Apart from developers, other participants of GFA Concession
Scheme, such as architects and engineers, also bear TCs. However,
only developers can receive direct benefit from the GFA Concession
Scheme. This study suggests the GFA Concession Scheme should be
reviewed, to more fairly allocate the benefits. For example, gov-
ernment can reward architects or engineers for their efforts on the
BEAM Plus certification. With such reward, they would have more
motivation to actively conduct extra work to facilitate GB devel-
opment;

2) The approval process of the BEAM Plus and GFA concession involves
many uncertainties. Government should review the current approval
process, BEAM Plus and SBDGs to make them clear, more complete
and certain. For example, SBDGs has few descriptions on commer-
cial buildings. It is better to improve SBDGs to make them more
applicable to commercial buildings, and perhaps by issuing several
versions of SBDGs for different types of buildings.

It should be emphasised that there are other key points learned from
this case study that can be turned into recommendations for future
improvement of incentive schemes, even in other countries. First, the
additional knowledge, information and project experience of im-
plementing GB incentives should be transferable/shared so that the
costs of learning/research and information searching can be reduced
with the increasing frequency of practice. For example, in Hong Kong,
after several years of practice, clients find it easier to select suppliers
and find green materials. Secondly, policy design needs to take TCs into
consideration to more fairly distribute benefits and allocate the costs
amongst the involved stakeholders. The current unfair allocation of the
costs and benefits may cause reluctance amongst some stakeholders due
to the ones who absorb too many hidden TCs, but most the benefits may
go to one particular stakeholder. Thirdly, policy-makers can reduce
uncertainties of project approval by making the assessment criteria
more specific, easy to comply with and/or complete with quantifiable
criteria, so as to reduce approval cost and negotiation cost. Some
standard modeling/assessment methods or practice can be shared with
the whole building industry. Lastly, GFA Concession Scheme im-
plementation requires specific investment from both the private sector
and government. The uncertainties involved in the scheme im-
plementation and application process increase the TCs. A well-intended
policy design such as GFA scheme as currently operated may often ig-
nore the uncertainties created for the market stakeholders, therefore
cause their reluctance in participation due to the extra time and costs
(TCs) induced.



K. Fan et al.

250 m No. of cases that complied with
SBDGs

200 —

150
No. of cases that SBDGs are not

100 applicable

50
0 = No. of cases that have not

participated in the GFA
concession scheme

2011 2012 2013 2014

Fig. 3. Statistics on development proposal from 2011 to 2014 (Buildings
Department, 2014).

Some develoeprs
do for
sustainability as

High uncertianty
leading to high TCs
in the approval
process

Ambiguous and

incomplete BEAM

Plus and SBDGs less as they can to

avoid troubles

Fig. 4. How the guidelines induce TCs and affect stakeholders’ decision-
making.

The accumulated experience and knowledge through the self-
learning from the practice may help reduce uncertainties, but in a ra-
ther slow process. For the construction industry in Hong Kong, any
delay of the project due to the application of GFA Concession Scheme,
may lead to a large amount of extra costs and financial risks. TC ana-
lysis of this study alike provides an efficient avenue to identify the time-
consuming transactions, and policy remedies accordingly, to save sta-
keholders’ time/uncertainties. This study focuses on improving the ef-
ficiency of GB incentives through analyzing TCs borne by private sector
stakeholders. Although government costs should be part of the equation
as well, we have not included these in this study, due to its limited
scope and resources available. However, such facts should be ac-
knowledged, and it will be an interesting extra perspective to be in-
cluded in future studies.

Acknowledgement

This paper is prepared with the support of research fund from the
Construction Industry Council (CIC) of Hong Kong, project account No.
K-ZJJR, (Its contents are solely the responsibility of the authors and do
not necessarily represent the official views of Construction Industry
Council) and the RGC research grant of the Hong Kong Polytechnic
University. The third author is thankful for the Delft Technology
Fellowship program (2014-2019) for its support on this project.

References

Arrow, K.J., 1969. The organization of economic activity: issues pertinent to the choice of
market versus nonmarket allocation. In: In: Joint Economic Committee of Congress
(Ed.), The Analysis and Evaluation of Public Expenditure: the PPB system 1. pp.
59-73.

Buitelaar, E., 2004. A transaction-cost analysis of the land development process. Urban
Studies 41 (13), 2539-2553.

Coggan, A., Whitten, S.M., Bennett, J., 2010. Influences of transaction costs in environ-
mental policy. Ecol. Econ. 69 (9), 1777-1784.

Coggan, A., Buitelaar, E., Whitten, S., Bennett, J., 2013. Factors that influence transaction
costs in development offsets: who bears what and why? Ecol. Econ. 88, 222-231.

Coggan, A., Grieken, M., Boullier, A., Jardi, X., 2015. Private transaction costs of parti-
cipation in water quality improvement programs for Australia's Great Barrier Reef:
extent, causes and policy implications. Aust. J. Agric. Resour. Econ. 59 (4), 499-517.

Dudek, D.J., Wiener, J.B., 1996. Joint Implementation, Transaction Costs, and Climate
Change. OCDE.

Easter, K.W., et al., 1998. Water markets: transaction costs and institutional options.
Markets for Water. Springer, pp. 1-18.

Fan, K., Qian, Q.K., Chan, E.H.W., 2015. Floor area concession incentives as planning
instruments to promote green building: A critical review of International practices.
Paper presented at the Smart and Sustainable Built Environments (SASBE) conference
9-11, Pretoria, South Africa.

Fill, C., Visser, E., 2000. The outsourcing dilemma: a composite approach to the make or

572

Energy Policy 119 (2018) 563-573

buy decision. Manag. Decis. 38 (1), 43-50.

Fox, G.M., Davis, B.R., 1975. Density bonus zoning to provide low and moderate cost
housing. Hastings Const. Law Q. 3, 1015.

Garrick, D., Whitten, S.M., Coggan, A., 2013. Understanding the evolution and perfor-
mance of water markets and allocation policy: a transaction costs analysis frame-
work. Ecol. Econ. 88, 195-205. http://dx.doi.org/10.1016/j.ecolecon.2012.12.010.

Grover, V., Malhotra, M.K., 2003. transaction cost framework in operations and supply
chain management: theory and measurement. J. Oper. Manag. 21, 457-473.

Gurran, N., Milligan, V., Baker, D.C., Bugg, L.B., Christensen, S.A., 2008. New directions
in planning for affordable housing: Australian and international evidence and im-
plications. Res. Policy Bull. 105, 1-143 (Final Report: No. 120).

Hong, W., et al., 2007. Comparative research on the overall costs of alternative con-
struction project transaction methods. Construction Economy 9, 005.

Hong Kong. Buildings Department, 2013. Building Department Environmental Report
2013. Retrieved June 05, 2016, from <http://www.bd.gov.hk/english/documents/
COER2013_eng.pdf>.

Hong Kong. Buildings Department, 2014. Building Department Environmental Report
2014. Retrieved June 05, 2016, from <http://www.bd.gov.hk/english/documents/
COER2014_eng.pdf)>.

Hong Kong. Development Bureau, 2011. Measures To Foster A Quality And Sustainable
Built Environment. Hong Kong.

Hong Kong. Electrical and Mechanical Services Department, 2016. Hong Kong Energy
End-use Data. Electrical and Mechanical Services Department, Hong Kong.

Kiss, B., 2016. Exploring transaction costs in passive house-oriented retrofitting. J. Clean.
Prod. 123, 65-76. http://dx.doi.org/10.1016/j.jclepro.2015.09.035.

Kiss, B., Mundaca, L., 2013. Transaction costs of energy efficiency in buildings — an
overview. Int. Assoc. Energy Econ. 22, 31-32 (Second Quarter).

Liu, Y., Lau, S.S.Y., 2013. What Is A Green Policy An Anatomy of Green Policy Through
Two Asian Cities: Hong Kong And Singapore. Paper presented at the The World
Sustainable Building (SB13) Conference. 9 — 10 September 2013, NUS, Singapore.
323-330.

Marker, A.W., Mason, S.G., Morrow, P., 2014. Change factors influencing the diffusion
and adoption of green building practices. Perform. Improv. Q. 26 (4), 5-24.

McCann, L., Easter, K., 1999. Evaluating transaction costs of nonpoint source pollution
policies. Land Econ. 32 (3), 402-414.

McCann, L., Colby, B., Easter, K.W., Kasterine, A., Kuperan, K.V., 2005. Transaction cost
measurement for evaluating environmental policies. Ecol. Econ. 52 (4), 527-542.

Mettepenningen, E., Huylenbroeck, G.V., 2009. Factors influencing private transaction
costs related to agri-environmental schemes in Europe. In: Brouwer, Floor, Martijn
van der Heide, C. (Eds.), Multifunctional Rural Land Management: economics and
Policies. Earthscan, VA, USA, pp. 145-168.

Mettepenningen, E., Verspecht, A., Van Huylenbroeck, G., 2009. Measuring private
transaction costs of European agri-environmental schemes. J. Environ. Plan. Manag.
52 (5), 649-667.

Michaelowa, A., Jotzo, F., 2005. Transaction costs, institutional rigidities and the size of
the clean development mechanism. Energy Policy 33 (4), 511-523.

Mundaca, L., Mansoz, M., Neij, L., Timilsina, G.R., 2013. Transaction costs analysis of
low-carbon technologies. Clim. Policy 13 (4), 490-513.

Ng, S.T., Chen, Y., Wong, J.M.W., 2013. Variability of building environmental assessment
tools on evaluating carbon emissions. Environ. Impact Assess. Rev. 38, 131-141.

Ofei-Mensah, A., Bennett, J., 2013. Transaction costs of alternative greenhouse gas po-
licies in the Australian transport energy sector. Ecol. Econ. 88, 214-221.

Paetz, M.M.D., Pinto-Delas, K., 2007. From Red Lights to Green Lights: Town planning
incentives for green building. Paper presented at the Talking and Walking
Sustainability International Conference, 20-23 February 2007 University of.
Auckland, New Zealand (CD- no page number).

Pannell, D.J., Roberts, A.M., Park, G., Alexander, J., 2013. Improving environmental
decisions: a transaction-costs story. Ecol. Econ. 88, 244-252. http://dx.doi.org/10.
1016/j.ecolecon.2012.11.025.

Qian, Q.K., Chan, E.H.W., Choy, L.H.T., 2013. How transaction costs affect real estate
developers entering into the building energy efficiency (BEE) market? Habitat Int. 37,
138-147.

Qian, Q.K., Chan, E.H.W.,, Khalid, A.G., 2015. Challenges in delivering green building
projects: unearthing the transaction costs (TCs). Sustainability 7 (4), 3615-3636.
Qian, Q.K., Fan, K., Chan, E.H.W., 2016. Regulatory incentives for green buildings: gross

floor area concessions. Build. Res. Inf. 44 (5-6), 675-693.

Saleth, R.M., Dinar, A., 2003. Water institutions and sector performance: a quantitative
analysis with cross-country data. World Bank, Washington, DC.

Sathaye, J., 2005. Expediting energy efficiency project methodologies. University of
California , Bekerley, CA.: Lawrence Berkeley National Laboratory. Policy Research
Working Paper 6565. <(http://documents.worldbank.org/curated/en/
903121468162285896/text/WPS6565.txt)>.

Singapore. Building and Construction Authority, 2005. About BCA Green Mark Scheme.
Retrieved 22/12, 2017, from <https://www.bca.gov.sg/GreenMark/green_mark_
buildings.html>.

Singapore. Building and Construction Authority. 2005. Green Mark Incentive Scheme for
New Buildings. Retrieved June 07, 2016, from <https://www.bca.gov.sg/greenmark/
gmis.html).

Tam, V.W.Y., Fung, I.W.H., Chan, H.H.C., 2013. Efficacy of gross floor area concession
policy: empirical study in Hong Kong. J. Prof. Issues Eng. Educ. Pract. 140 (3).
Tang, B.S., Tang, R.M.H., 1999. Development control, planning incentive and urban re-
development: evaluation of a two-tier plot ratio system in Hong Kong. Land Use

Policy 16 (1), 33-43.

Thompson, D.B., 1998. The Institutional-Transaction-Cost Framework for Public Policy
Analysis.

UNEP, 2009. Buildings and Climate Change: A Summary for Decision-makers. United


http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref1
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref1
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref1
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref1
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref2
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref2
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref3
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref3
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref4
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref4
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref5
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref5
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref5
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref6
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref6
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref7
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref7
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref8
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref8
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref9
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref9
http://dx.doi.org/10.1016/j.ecolecon.2012.12.010
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref11
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref11
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref12
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref12
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref12
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref13
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref13
http://www.bd.gov.hk/english/documents/COER2013_eng.pdf
http://www.bd.gov.hk/english/documents/COER2013_eng.pdf
http://www.bd.gov.hk/english/documents/COER2014_eng.pdf
http://www.bd.gov.hk/english/documents/COER2014_eng.pdf
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref14
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref14
http://dx.doi.org/10.1016/j.jclepro.2015.09.035
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref16
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref16
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref17
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref17
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref18
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref18
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref19
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref19
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref20
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref20
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref20
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref20
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref21
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref21
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref21
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref22
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref22
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref23
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref23
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref24
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref24
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref25
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref25
http://dx.doi.org/10.1016/j.ecolecon.2012.11.025
http://dx.doi.org/10.1016/j.ecolecon.2012.11.025
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref27
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref27
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref27
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref28
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref28
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref29
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref29
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref30
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref30
http://(http://documents.worldbank.org/curated/en/903121468162285896/text/WPS6565.txt)
http://(http://documents.worldbank.org/curated/en/903121468162285896/text/WPS6565.txt)
https://www.bca.gov.sg/GreenMark/green_mark_buildings.html
https://www.bca.gov.sg/GreenMark/green_mark_buildings.html
https://www.bca.gov.sg/greenmark/gmis.html
https://www.bca.gov.sg/greenmark/gmis.html
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref31
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref31
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref32
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref32
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref32
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref33
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref33
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref34

K. Fan et al.

Nations Environmental Programme, Sustainable Buildings and Climate Initiative,
Paris, pp. 1-62.

Walker, G., Weber, D., 1984. A transaction cost approach to make-or-buy decisions. Adm.
Sci. Q. 373-391.

Weber, A., 2015. Implementing EU co-financed agri-environmental schemes: effects on
administrative transaction costs in a regional grassland extensification scheme. Land

573

Energy Policy 119 (2018) 563-573

Use Policy 42, 183-193.

Williamson, O.E., 1981. The economics of organization: the transaction cost approach.
Am. J. Sociol. 548-577.

Williamson, O.E., 1985. The Economic Institutions of Capitalism. Simon and Schuster.

Wong, F., Chan, E., Yu, A,, 2011. Property developers' major cost concerns arising from
planning regulations under a high land-price policy. J. Urban Plan. Dev. 137 (2).


http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref34
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref34
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref35
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref35
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref36
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref36
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref36
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref37
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref37
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref38
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref39
http://refhub.elsevier.com/S0301-4215(18)30269-6/sbref39

	Transaction costs (TCs) in green building (GB) incentive schemes: Gross Floor Area (GFA) Concession Scheme in Hong Kong
	Introduction
	TCs in the context of environmental issues
	Definitions and boundaries
	TC typologies and determinants
	TC typologies
	TCs determinants

	TCs measurement
	Existing studies on this topic and research gap

	GFA Concession Scheme and the TCs’ perspective
	Conceptual framework
	Asset specificity
	Uncertainty
	Frequency


	Expert interviews
	TCs analytical framework for GFA Concession Scheme

	Findings
	Discussion
	Transferable knowledge and experience reducing searching and learning costs
	Unfair distribution of costs and benefits
	Negotiation and approval costs in the approval process
	Incomplete SBDGs


	Conclusions and policy implications
	Acknowledgement
	References




