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ARTICLE INFO ABSTRACT

Keywords: Knowledge of the barriers and coping strategies for retrofitting government buildings for energy efficiency is
Energy efficiency essential for the success of these types of complex retrofitting programs. This study utilised thematic findings
Retrofit

from two focused groups consist of government employees from two States within Australia to create a com-
prehensive list of barriers to retrofitting public building stock for energy efficiency and associated strategies to
address them. Thematic analysis revealed that a lack of political will, financing protocols, department/agency
capability, industry capability, quality assurance and misaligned incentives, are the key barriers to public
building energy efficiency retrofitting projects. To address such barriers, research revealed that a government
championed top-down approach is required. A key strategy identified was enabling government departments
and agencies to take on debt to fund retrofit initiatives that would derive returns, in terms of reduced energy
utility costs, over the short-medium term. Other important strategies included having a mandatory energy ef-
ficiency retrofitting policy, dedicated financing mechanism, flexible procurement model, facilitation team and

Public buildings
Energy policy
Retrofit barriers

list of pre-qualified professionals.

1. Introduction

Climate change and resource scarcity are prompting the adoption of
sustainable practices in each sector around the world. Buildings are one
of the largest users of energy, accounting for 32% of total global final
energy use and 19% of total energy-related greenhouse gas (GHG)
emissions (Lucon et al., 2014). Under the business-as-usual scenario,
both the energy consumption and the associated GHG emissions of
buildings are projected to increase due to population growth, increased
building stock and lifestyle changes (Levine et al., 2007; Urge-Vorsatz
et al., 2012). This continued growth in energy consumption and GHG
emission are contributing to global average temperature increase and
may lead to catastrophic climate change-related events in future. The
growing levels of energy consumption and climate change are also
posing a significant challenge to the development of “Sustainable Cities
and Communities”, was indicated as being one of the key sustainable
development goals mentioned by world leaders in September 2015 at a
United Nations summit (Nations, 2015). One of the key targets to

* Corresponding author.
E-mail address: pwzou@swin.edu.au (P.X.W. Zou).

https://doi.org/10.1016/j.scs.2018.09.022

achieve this goal is to adopt and implement integrated policies and
plans towards resource efficiency and mitigation and adaptation to
climate change (Nations, 2015). Improving energy efficiency in both
new and existing buildings provides a feasible least-cost solution in that
regard. Particularly, retrofitting existing buildings are the key to a
sustainable future because the vast majority of the buildings that we
currently occupy, and their respective energy and water use profiles,
will be with us for the long-term (ASBEC, 2016; DECC, 2014; Ma,
Cooper, Daly, & Ledo, 2012; Tobias, 2012). To promote a greater rate of
energy efficiency retrofit projects for buildings, various policy instru-
ments have been adopted in many countries around the world. In
China, building energy consumption increased by 1.7 times between
2000-2014 (Huo et al., 2018). Their 13th Five Year Plan included a
target of reducing the energy intensity by 15% by 2020 (Government of
China, 2015). In 2011, the Chinese government also issued a plan of
energy-efficiency retrofits in public buildings (MOF & MOHURD, 2011).
National efficiency goals of Germany included a primary goal to reduce
the energy demand in the building sector by 80% by 2050 (BMWi &
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BMU, 2010). Their mid-term goal is to reduce the heating demand by
20% by 2020. Under the 2012 “Energy Efficiency Directives (EED)”
(EED, 2012) and 2010 “Energy Performance of Building Directives
(EPBD)” (EPBD, 2010), the member countries of the European Union
are required to set minimum energy performance requirements for new
buildings’ as well as major renovation and retrofit. The UK government
has committed to reducing CO, emissions by 80% by 2050 from 1990
levels with interim targets of 26% by 2020 (Jones, Lannon, & Patterson,
2013).

In the USA, the Energy Policy Act of 2005, expanded under the
Energy Independence and Security Act of 2007, requires that all ex-
isting buildings must reduce energy consumption by 30% by 2015,
compared with 2003 levels, through building upgrades and efficient
appliances (Doris, Cochran, & Vorum, 2009). In 2011 the Obama ad-
ministration pledged to make commercial buildings 20% more efficient
by 2020. An executive order was issued with a goal to design all new
federal buildings to achieve net zero energy starting in 2020 (Climate
Policy Initiative, 2013).

In Australia, the Energy Efficiency in Government Operation
(EEGO) policy was introduced in 2006 according to which minimum
performance standard for government office buildings should be
NABERS (National Australian Building Energy Rating System) 4.5 star
(Wasburn, 2007). The Commercial Building Disclosure (CBD) program,
which came into effect on the 1st November 2010, requires the owners
of Australia’s large commercial office buildings to provide energy effi-
ciency information to potential buyers or lessees (Australian
Government, 2018). In 2008, the City of Melbourne launched a pro-
gram to retrofit 1200 CBD buildings to achieve 4.5 star NABERS by
2020 (The City of Melbourne, 2016). The NSW government also
adopted Energy Efficiency Action Plan (EEAP) in 2013 to deliver high
standard building retrofit programs to achieve 4-star NABERS energy
and water rating in 50% of NSW commercial floor space (NSW, 2013).
The government of Victoria and South Australia also adopted various
programmes to retrofit the public building stocks under their portfolio
(GBE strategy, 2013; GGB, Greener Government, 2016).

However, retrofitting existing buildings is a complex process, and
there are a number of barriers that hinder building retrofitting projects
(BPIE, 2011; DECC, 2014; Marquez, McGregor, & Syme, 2012). Over-
coming these barriers requires the design and implementation of
workable strategies that will effectively promote energy efficiency in-
vestments and actions. While there are a number of existing studies that
outline the barriers to energy retrofitting and suggest possible coping
strategies, there is a lack of research particularly covering the barriers
and coping strategies to retrofit public building stock (i.e. schools, li-
brary, museums, etc) which are prohibiting the uptake of energy ret-
rofitting. Based on an extensive literature review Bertone et al. (2016)
summarised a number of barriers and challenges of retrofit projects
some of which may be applicable to public buildings. In another study
Bertone et al. (2018a) briefly mentioned some barriers and coping
strategies for public building retrofitting project. However the study
lack systematic identifiaciton of top barriers to retrofit project and the
relationship between the barriers. Moreover, no recommendations were
provided regarding how to implement the coping strategies in gov-
ernment building retrofitting program. Public sector is fundamentally
different from non-government sector in terms of organizational goals,
decision making, financing, procurement process and accountability
which can pose unique set of barriers on public building EER projects.
This study seeks to understand how the public building retrofitting
barriers are different from existing retrofitting barriers reported in the
literature and identify the top barriers and associated coping strategies
from the perspective of the personnel employed within government
departments or agencies. In addition, a framework to implement the
identified coping strategies to overcome the barriers has been proposed.
The paper has been structured as follows: Literature review on barriers
to energy efficiency retrofitting (EER); Characteristics of public
building EER; Methodology section describing the process of data
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collection; Results and discussion section presenting the outcome of this
study; Recommendations for the government while establishing an EER
program for public building; and Conclusions outlining the contribu-
tions of this work.

2. Literature review on retrofitting barriers

Building energy retrofitting process involves a number of stake-
holders from different areas such as the building owners, investors,
consultants, contractors, etc. These stakeholders face various retro-
fitting barriers which are hindering the smooth completion of retro-
fitting projects as well as the uptake of retrofitting activities in potential
existing buildings (Thomas, 2015). Through an extensive survey across
all European Member states, Buildings Performance Institute Europe
(BPIE) identified four main categories of barriers that have a particular
impact on building retrofitting (BPIE, 2011): 1) Financial, 2) institu-
tional and administrative, 3) awareness, advice and skills and 4) se-
paration of expenditure and benefit. The UK Department of Energy and
Climate Change identified four main barriers to the uptake of energy
efficiency opportunities: 1) embryonic markets, 2) lack of information,
3) misaligned financial incentives, and 4) undervaluing energy effi-
ciency (DECC, 2014). Similar categories of barriers were also identified
by the Climate Policy Initiative (2013) and Marquez et al. (2012). In
addition to these identified barriers, Thomas (2015) revealed that un-
certainties with new energy efficiency technologies is also a potential
barrier.

From the four pilot commercial building energy retrofitting pro-
grams in China, Hou, Liu, Wu, Zhou, and Feng, 2016 revealed a number
of issues including unclear stakeholder obligations, difficulty in co-
ordinating multiple parties, and retrofit implementation causing dis-
ruptions to the normal use of buildings which decreased owner’s will-
ingness to retrofit. Weiss, Dunkelberg, and Vogelpohl (2012) revealed a
number of factors that caused building owners to have an aversion to
energy efficiency refurbishment measures, including: a lack of interest
in energy efficiency issues, lack of financial means, aversion to bor-
rowing, lack of a long-term perspective, and dubious contractors. In
another study, Achtnicht and Madlener (2014) observed that most
building owners wait until building components are approaching the
end of their useful life, before considering options for renovation or
replacement. Caputo and Pasetti (2015) revealed that the common
barriers of an energy retrofit project in Italian municipalities were: a
lack of awareness about the energy problem, difficulties setting goals
for the local governments, difficulties with data collection, and lack of
expertise in the municipalities to analyze the data and develop an ef-
fective plan. Castleberry, Gliedt, and Greene (2016) investigated the
factors that may influence public school retrofitting projects. Their re-
sults revealed that certain socioeconomic variables (e.g., population
size, average household income, and average property value) may in-
fluence a district’s implementation of energy-saving technologies and
practices.

In Australia, Ernst and Young (2015) grouped the retrofitting bar-
riers in three broad categories: Financial, Knowledge and Time. The
financial barriers include lack of motivation to invest, other priorities in
the business and split incentives. In the knowledge barrier group, lack
of knowledge and information on energy efficiency, negative percep-
tion regarding energy efficiency upgrade, lack of trusted information
and absence of appropriate government policies were listed as the main
barriers. Finally, the disruption to the tenants during retrofit and time-
consuming paperwork associated with retrofit project were identified as
the time barriers. For example, it was pointed out that the process for
obtaining government grants (if there is any) is too onerous and the
owners do not have the time to do it. Table 1 presents a review of
building energy retrofitting barriers based on existing literature.
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Table 1
Review of building energy retrofitting barriers.
Barriers Sub-categories with description References
Financial Lack of funds (Climate Policy Initiative, 2013; BPIE, 2011; Marquez et al., 2012;

Administrative barriers

Knowledge barriers

Social Barriers

In many cases, building owners do not have sufficient capital to finance
retrofitting activities.

Priorities in investments

Owners are generally reluctant to invest money in the short term for longer
term benefit. Priorities are given to what are perceived as core investments
in staff and equipment over energy costs. Due to low electricity cost the
incremental savings from energy efficient measures are quite small
compared to the benefits from other investments.

Split-incentives

The problem originates from the fact that when the entity who would pay the
cost of retrofitting would not receive the full benefit.

Uncertainties over financial gain

In retrofitting project, the actual energy and cost savings may differ from the
predicted savings due to the uncertainties involved with the assumptions of
some key parameters during design, construction and operation stages. The
uncertainties over financial gain sometimes make the owner/investor
reluctant towards investing in retrofit projects.

Government not acting as a strong driver

If the Government demonstrates a strong commitment to policies that
encourage sustainability (both incentives and requirements), this can create
a long-term positive impact on building owners’ propensity for upgrades.
Lack of interdisciplinary expertise and collaboration

Energy usage in buildings during design, construction and operation stage is
influenced by many different professionals. In most cases, none of the
involved professionals on a given project are expert in the field of building
energy efficiency, but the responsibility for achieving energy efficiency is
spread among them, thus implying a coordination challenge.
Multi-stakeholder issues

In a multi-owner building where the majority or all of the property owners
have to approve a decision and make a financial contribution, it can be very
difficult to proceed with energy savings investments.

Lack of information and awareness

Sustainability or environmental performance is not usually understood well
by many property managers, building owners, and occupants. Often building
owners or occupants have very little knowledge about the consequences of
their actions on energy usage and emission. Some building owners also have
the perception that energy efficiency investment would not yield a return.
Rather, the requirement of energy efficiency is treated as compliance and
cost burden by some consumers.

Lack of motivation

Despite being fully aware of the energy efficient program, some building
owners are not interested in improving their buildings’ efficiency unless the
equipment is about to break or there is a concerning high level of vacancy
that is affecting his rental income.

Lack of skills and knowledge of building professionals

Skill shortages exist in both the contractor market responsible for the
effective installation of energy saving measures, as well as in professional
services, with few architects and designers familiar with how to specify a low
energy renovation. Conflicting advice from professionals regarding the best
way to renovate lead to skepticism amongst the consumer over the
installation of energy efficient measures.

Interruption to building operation

In most cases, the period of renovation may provide different amenities than
the default. In the case of deep renovation, the entire building may need to
be vacated which may involve practical and financial barriers associated
with relocating the occupant for the period of the retrofit.

Thomas, 2015; Weiss, Dunkelberg, & Vogelpohl, 2012; Achtnicht &
Madlener, 2014; Castleberry, Gliedt, & Greene, 2016; Building-
Melbourne, 2015; Amoruso, Donevska, & Skomedal, 2018; Bjserneboe,
Svendsen, & Heller, 2018; Paiho & Ahvenniemi, 2017; Caputo & Pasetti,
2017)

(DECC, 2014; Climate Policy Initiative, 2013; BPIE, 2011; Marquez

et al., 2012; Weiss et al., 2012; Achtnicht & Madlener, 2014; Ernst &
Young, 2015; Paiho & Ahvenniemi, 2017; Caputo & Pasetti, 2017)

(DECC, 2014; Climate Policy Initiative, 2013; BPIE, 2011; Marquez

et al., 2012; Thomas, 2015; Ernst & Young, 2015; Amoruso et al., 2018;
Caputo & Pasetti, 2017)

(Marquez et al., 2012; Thomas, 2015; Hou et al., 2016; Achtnicht &
Madlener, 2014; Ernst & Young, 2015; de Wilde, 2014).

(Marquez et al., 2012; Ernst & Young, 2015; Paiho & Ahvenniemi, 2017;
Caputo & Pasetti, 2017)

(Climate Policy Initiative, 2013; Amoruso et al., 2018)

(BPIE, 2011; Hou et al., 2016; Ernst & Young, 2015; Building-
Melbourne, 2015; Paiho & Ahvenniemi, 2017; Caputo & Pasetti, 2017)

(DECC, 2014; Climate Policy Initiative, 2013; BPIE, 2011; Marquez

et al., 2012; Thomas, 2015; Achtnicht & Madlener, 2014; Caputo &
Pasetti, 2015; Castleberry et al., 2016; Ernst & Young, 2015; Building-
Melbourne, 2015; Amoruso et al., 2018; Bjgrneboe et al., 2018; Paiho &
Ahvenniemi, 2017; Caputo & Pasetti, 2017)

(Climate Policy Initiative, 2013; Marquez et al., 2012; Thomas, 2015;
Weiss et al., 2012; Achtnicht & Madlener, 2014; Ernst & Young, 2015;
Building-Melbourne, 2015; Bjgrneboe et al., 2018; Caputo & Pasetti,
2017)

(BPIE, 2011; Marquez et al., 2012; Caputo & Pasetti, 2015; Bjgrneboe
et al., 2018; Paiho & Ahvenniemi, 2017; Caputo & Pasetti, 2017)

(Climate Policy Initiative, 2013; Hou et al., 2016; Weiss et al., 2012;
Achtnicht & Madlener, 2014; Ernst & Young, 2015; Bjgrneboe et al.,
2018)

3. Characteristics of public building in terms of EER

The uniqueness of the public sector in terms of organizational goals,
decision making, financing, procurement process and accountability
may pose unique set of barriers on public building EER projects. Unlike
a non-government organization where the goal is to generate the
highest profits, the public sector is more focused on serving the general
public and fulfiling their pressing needs. Hence, the public sector
prioritizes their investment based on public interests, needs and
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concerns, which may not be undertaking EER projects. Also, the public
organization cannot set their own goals and continuously find them-
selves pressed by legislative mandates and political forces. For example,
the goals of a public organization can see big changes driven by elec-
toral politics.

In terms of financing, public-sector managers have little control
over their budget and rely on annual budget resources allocated to them
as their primary financing tool for energy efficiency improvements
which limits the scale of investment in energy efficiency (Mayer &
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Ghiran, 2011). Financing restrictions make investments in energy effi-
ciency more difficult to finance, particularly larger investments that
will ultimately yield larger savings (Charters, 2008).

Procurement processes differ greatly in public organizations
compred to non-government organizations. Any private organizations
are able to use their revenue from sales and investments to buy things
when they need them. Since public organizations are owned by gov-
ernment and are funded by tax revenue, public sector procurement is
required to be conducted in a more transparent way. The procurement
practice needs to adhere to a number of policies and regulations and has
to be approved by several governing bodies. A business case on EER
including the purchase of innovative energy efficiency technology may
not successfully go through this incremental decision-making process.
Also, suppliers often undergo background checks and other investiga-
tions to ensure their capability in delivering the project. All this process
significantly slows down the project related decision making which may
put financial strain on the suppliers (Zhang, Jin, & Khalfan, 2015).

Finally, the government organizations are subject to a specific kind
of scrutiny. They are accountable for how the public money is being
spent not only in terms of cost-effectiveness but also in terms of public
good, social equity and fairness. The activities and accomplishments of
public organizations hold a greater presence in the public eye which
may play a significant role in their decisions regarding EER.

4. Research context

Australian Government Governments occupy over 25% of
Australia's commercial building stock and collectively spend over $1
billion annually on energy and water bills associated with their build-
ings (ANAO, 2009). Most of the buildings occupied by Australian
government departments were constructed before the introduction of
energy efficient building code or policies/programs and are energy
inefficient. Therefore, in order to reduce the costs and the harmful GHG
emissions, it is crucial to reduce the energy consumption through ret-
rofitting these old and energy-inefficient government occupied building
stock. Several State Governments in Australia have introduced energy
efficiency policies/programs, which require the government depart-
ments/agencies to install energy efficient measures in their buildings
following the retrofitting procedure outlined in those programs. Three
of the state governments have been successful in implementing the
energy efficiency policies and retrofit public buildings under their
portfolio (Zou et al., 2017). Greener Government Building (GGB) pro-
gram of Victoria invested $134 million on upgrading 389 buildings
under GGB program. Over the 15 years, these projects are estimated to
achieve cost savings of $335 million and the annual avoidance of
134,000 tons of GHG emissions (Victorian Government Purchasing
Board, 2016). In NSW, 363 energy efficiency projects have been in-
itiated since July 2012 under Government Resource Efficiency Policy
(GREP) with projected cost savings of $5.8 million (GREP progress re-
port, 2017). With the introduction of Government Building Energy
(GBE) Strategy, the energy efficiency of South Australian government-
owned and leased buildings improved by 22.1% in 2014-2015, com-
pared to the 2000-2001 baseline (South Australian Government, 2018).
However, in two states of Australia, the public building retrofitting
programs were not deemed to be adequately successful and were dis-
continued (Zou et al., 2017). This study aims to understand the barriers
that contributed to the unsuccessful retrofitting programs in these two
states.

5. Methodology

Focused group were used as the primary data collection method to
solicit the perspectives of government officers on the barriers and
coping strategies of implementing public building retrofitting projects
(Bryman, 2016). Focus groups were selected over other qualitative re-
search methods because they can generate information on the collective
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views of the selected participants regarding retrofitting barriers and the
overcoming strategies. This method is useful in generating a rich un-
derstanding of participants' experiences and beliefs. Unlike interviews,
where the researcher asks questions and controls the dynamics of the
interview session, the dynamics of the focus group discussion is also
influenced by the experience and interaction of the participants. This is
particularly important in this research to understand the retrofitting
barriers faced by the various participants that are positioned within
certain divisions of the government organisation as well as barrier and
strategy causality between divisions.

Two focused groups were conducted in two states of Australia where
public building retrofitting programs were not successful as stated in
the previous section. The two state governments and participants in-
volved in the focus groups are confidential. The criteria to select focus
group participants were:

® Must be senior personnel (i.e. Director, Manager, Policy and
Program Officer) in a government organization; and

e Must have at least 10 years of experience in development, funding,
implementation and management of building retrofitting projects.

Following these criteria, two lists of participants were compiled
with the help of our government partners in those two states. As our
focus was to understand the barriers and strategies from the perspective
of the personnel employed within government departments or agencies,
the focus groups included participants from the public sector only. The
selected participants were invited through an email containing the
scope and agenda of the focus group session. The number of partici-
pants was 10 and 28 for the first and second hosted focused groups,
respectively (Table 2). It is evident from Table 2 that 90% of the par-
ticipants in State Government A and 82% of the participants State
Government B were Director, Manager and Policy and program officer.
Hence, it can be considered that the personnel characteristics for each
of the focus groups in these two states were similar.

The focused group started with a half hour presentation from the
research team to introduce the research topic, session objectives and
the current best practices for retrofitting public buildings for energy
efficiency. This was followed by a one and a half hour session including
interactive thematic discussions. These discussions covered a wide
range of retrofitting related topics including auditing, finance, pro-
curement and mandates. During each thematic discussion session, each
participant was requested to think about retrofit project barriers and
coping strategies, from the perspective of their departments, as well as
in the overall context of state government. The discussions were re-
corded and then transcribed for the analysis.

The collected data were analysed using a thematic analysis ap-
proach. This is a qualitative data analysis method that seeks to identify
patterned meaning across a dataset (Bryman, 2016). The approach was
particularly useful in this study since participants described simliar
barriers and coping strategies using different words. In this study, the
themes of barriers and coping strategies were derived from a thorough
reading of the transcripts of the discussions and the notes taken during
the workshop. The topics that recurred more often were categorised as a
theme using this analysis procedure. Repetition is one of the most
common criteria for establishing the pattern; however, cautions were

Table 2

Position and number of focus group participants in each State.
Position description State government A State government B Total
Director 1 6 7
Manager 5 13 18
Policy and program officer 3 4 7
Principal advisor 1 0 1
Program co-ordinator 0 4 4
Engineer 0 1 1
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taken to make sure that identified themes are relevant to our research
focus. The identified thematic barriers were then categorised depending
on in which phase (e.g. building efficiency assessment, financing, pro-
curement, etc.) of a retrofitting project they appear. Nvivo software was
used to map the interactions between the identified barrier themes and
the phases.

The data collected from the two focused groups were merged during
the thematic analysis because both groups raised similar issues. The
thematic analysis findings of the two focus groups were subsequently
validated using an expert review panel consisting of two team leaders of
public building retrofitting programs from two other state governments
in Australia, as well as ‘Head of Policy’ from the Australian Energy
Efficiency Council. The expert panel recommended the addition of only
one additional barrier, which was the willingness of government to
carry net-debt over the forward estimate period. This barrier is now
included in the result section of this article.

6. Results and discussions
6.1. Barriers to retrofitting public buildings

Through thematic analysis of the focus groups data, 23 themes of
barriers have been identified. These barrier themes were then cate-
gorized into four categories depending on their point of occurrence in a
public building retrofitting program, namely: 1) Building efficiency
assessment; 2) Financing; 3) Procurement; and 4) Raising awareness on
energy efficiency. Fig. 1 shows the identified barrier themes under each
category along with the number of participants whom mentioned that
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particular theme. It should be noted that some of the themes are present
in more than one category which means that those barrier themes can
affect multiple phases of a retrofitting project. The interactions between
the barrier themes and the categories are shown in Fig. 2.

6.1.1. Building efficiency assessment barriers

Fig. 1 shows that the top barriers within the building efficiency
assessment category are Lack of funding, lack of metering and lack of
skilled consultants. Monitoring and auditing to identify energy saving
opportunities are expensive and require ongoing funding. Most of the
existing public buildings stock either have no metering equipment or
outdated metering systems which do not provide adequate information
to assess the building energy efficiency. Due to a lack of funding,
sometimes cheap metering technologies are installed which provide
little value for effective decision making. Presently, there is also a lack
of skilled and trusted consultants that can be relied upon to complete
robust assessments on the energy efficiency of the building. Govern-
ment officers perceived that some of the consultants were too focused
on their own monetary interests rather than deriving solutions that
were the most appropriate for the efficient operation of the clients
building stock. These perceptions are resulting in mistrust on the as-
sessment report provided by the consultants and ultimately introducing
some degree of hesitation amongst the building owners regarding
whether to invest or not (Curtis, Walton, & Dodd, 2017). As this par-
ticipant described:

“Energy auditors are incompetent and do not have complete under-
standing of operation and requirements of the facility...... They just want

Number of responses by participants

6 8 10 12 14

4

Lack of funding

Lack of metering

Lack of skilled consultants

barriers

Institutional practice

assessment

Benchmarking issue

Not mandatory requirements

Building efficiency

Lack of good business case
Lack of information
Long term plan

Institutional practise

Lack of a streamlined process

Complex procurement model

Lack of skilled contractors

barriers

Agency’s capacity
Geographical challenge
Risks

Procurement

Competitive funding method

Lack of dedicated funding source

Lack of high management support

Lack of good business case

inancing
barriers

Lack of access to private funding source

F

Split incentives
Long term plan
Risks

Lack of information

Lack of high management support

Not a priority

ising

Split incentive

barriers

Ra
awareness

Negative perception
Lack of funding
Target audience

Not mandatory

Fig. 1. Themes of retrofitting barriers under each of the categories and the number of responses.
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Not a priority

Target

" audience
Raising

awareness

Negative
perception

Lack of
streamlined
process

Complex
procurement
model

Agency’s
capacity

Geographical
challenge

Lack of skilled

contractors

Lack of skilled
consultants

Institutional
practice

Fig. 2. Barriers to public building energy retrofitting.

to make money out of their expertise”

Institutional practice is a barrier which includes an agency’s usual
practice that inhibits a building efficiency assessment. In most cases, a
piecemeal approach is followed regarding the installation of monitoring
equipment without a systematic long-term data collection plan
Continuous data monitoring of changes in energy usage before and after
an intervention is often not considered a high priority by senior man-
agement. The low priority of energy efficiency assessments also acts as
a barrier to raising awareness for energy efficiency in the agency.

There is a lack of benchmarking data for different functional facil-
ities under different climate conditions which is prohibiting the accu-
rate assessment of building energy efficiency. Again, this is partly due
to the lack of metering data from different functional facilities. Also,
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there is a concern that current certification schemes in Australia are not
capable of providing true energy assessment of different building types.
The absence of any mandatory energy efficiency requirement was also
viewed as one of the major barriers to conducting energy efficiency
assessments. The lack of mandatory requirements coupled with limited
accountability contributes to an institutional context that does not
motivate building asset custodians to procure energy efficiency retro-
fits.

Another barrier is the agency’s capability in preparing retrofit
business cases that will secure sufficient funding support. There is also a
lack of guiding documentation on how a government department/
agency can undertake an energy efficiency retrofit program. Moreover,
collecting detailed building information such as drawings, plant data,
etc. during the auditing stage is often very difficult. Due to the
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downsizing of government, there are not enough personnel with suffi-
cient expertise to provide the necessary information for benchmarking
the building. Similar observations were made by Caputo and Pasetti
(2015) in the case of Italian small municipalities. Therefore, retrieving
the necessary information through employing external consultant firms
requires money, which in turn increases the budget. Finally, the
agency’s long term plan also affects their investment decisions re-
garding energy efficiency retrofit projects. This includes whether to
invest in or demolish an aged asset, heritage issues, etc.

6.1.2. Financing barriers

The top financing barriers identified by the participants are com-
petitive funding method, lack of dedicated funding source and lack of high
management support. It is difficult for the government agencies to obtain
funds from the treasury department to deliver energy efficiency project
when there is a tight fiscal environment, and/or other funding priorities
placing pressure on the facilities management budget. Therefore, in this
competitive funding model, it is difficult to secure funding for energy
efficiency projects. Lack of knowledge and experiences in putting to-
gether a good business case and lack of a dedicated funding source for
water and energy efficiency is worsening this issue. Moreover, there are
no incentives for the government agencies for retrofitting their building
stock. Lack of higher management support across the agency and state
government are also hindering the investment on retrofitting in current
competitive funding model as well as the introduction of relevant in-
centives and dedicated financing mechanisms. Lack of high manage-
ment support in the agency also acts as a barrier to raising awareness
regarding energy efficiency in the agency. The following quote from
one of the participants depicts the same picture:

“Due to cost-cutting, it is hard to find money for proactive
projects.....Department of Finance funding model makes the retrofit
difficult.”

Some participants mentioned the barrier of having no access to
private funding source to fund their retrofitting project. Given the cir-
cumstances of current tight budget conditions, the private funding
sources could get their retrofitting projects over the line. The split in-
centive is also one of the major barriers against retrofitting investments.
There were frustrations regarding where the energy savings benefits
end up. The following quote is a typical example that captures this
frustration:

“Where do the savings go? It is not kept in the agency who achieved the
savings through retrofitting. Rather, the Treasury reduces the OPEX
(operational expenditure) budget in the following year [due to the sav-
ings achieved]”

A similar finding was also reported by Hou et al. (2016) in their
study where it is mentioned that in government-owned buildings, the
benefits of energy savings cannot be shared with staff which in turn
result in the lower initiative for energy efficiency projects in this type of
buildings. Finally, the risks involved with these kinds of projects, par-
ticularly the uncertainties about the savings, are also deterring the
agency in making any investments.

6.1.3. Procurement barriers

One of the top barriers of energy efficiency procurement as men-
tioned by the participants is the institutional practice. The procurement
model in the government is too complex, more costly and inefficient. It
becomes more intensive in the case of energy efficiency procurement.
Current procurement practice of selecting the lowest quote is prohi-
biting the purchase and installation of energy efficiency products as
these are comparatively more expensive than the traditional products
with similar functionality. As one participant described:

“Procurement is a big problem....... always go for cheapest quote which is
never best value. The procurement model has too many rules and
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regulations and requires excessive levels of approvals”

Also, there is a lack of a streamlined process for energy efficiency
procurement. Currently, there are no clear guidelines describing the
procedure and listing the available procurement options for energy
efficiency product. The agency normally lacks the knowledge and
competency required for energy efficiency procurement and energy
performance contracting (EPC).

Lack of a skilled contractor for installing retrofit measures was also
identified as a barrier to procurement. Finally, for geographically large
Australian states where the small government occupied buildings (e.g.
police stations, council office) are distributed throughout the state,
there are a number of geographical and logistical challenges to procure
energy efficiency products for those small isolated buildings.

6.1.4. Raising awareness barriers

The main barrier against raising energy efficiency related awareness
is the lack of information. The majority of the government agencies are
not educated or informed of the benefits of energy efficiency. They are
informed about the energy problems but do not have the necessary
awareness and consciousness to face these problems and solve it
(Caputo & Pasetti, 2015). The facility managers are not trained or
motivated to look for energy efficiency opportunities. As a result, there
is a lack of understanding about where the energy is being consumed
and the impact. Also, there are no forums or engagement groups to
build internal knowledge and capacity regarding energy efficiency as
well as no information sharing between the agencies. Lack of high
management support in providing necessary information have wor-
sened this issue. The following quote from one of the participants ex-
plains this situation:

“We have no idea about where energy is consumed and what are the real
opportunities.....Energy is very cheap, does not draw any attention from
the top officials of government. It is hard to convince them with success
stories”.

Moreover, retrofitting the building for energy efficiency is not seen
as a core business of the agency, and therefore it normally sits at the
bottom of the priority list. This applies to any commercial buildings and
not limited to government building only (Curtis et al., 2017). Unless it
is not mandatory, there is no urgency or desire to learn and act to in-
crease the energy efficiency.

Similar to the financing, the split incentive is also a major barrier to
raising awareness. The government pays the energy bills, and as a re-
sult, the agencies do not think about energy retrofitting initiatives. This
phenomenon was also observed by Hou et al. (2016). As this participant
described:

“People paying bills are different to people who can implement retro-
fitting. People need to change their habits. They don’t pay the bill so they
don’t care”

Negative perceptions regarding energy efficiency are also influen-
cing the people’s behavior regarding energy efficiency. The energy
retrofitting activities are normally seen as too complex as well as not
perceived achievable. In addition to that, the unsuccessful retrofitting
programs in the past also influence their opinion. As a result, there is
strong resistance amongst the staff to change their perception and be-
havior.

Finally, no funds are available to the agency for organizing any
awareness raising program. Also, some participants raised the issue
regarding who should be the target audience for this kind of awareness-
raising programs. It was suggested that such awareness raising pro-
grams should focus not only the agencies and its staff but also the po-
liticians and high-level governments so that they introduce appropriate
policies to retrofit public buildings.
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Fig. 3. Themes of strategies to overcome the retrofitting barriers under each category and the number of responses.

6.2. Strategies to overcome the barriers

The strategies that were suggested by the participants to overcome
the previously identified barriers are presented in Fig. 3. The interac-
tions between the coping strategies and the barrier categories are
shown in Fig. 4.

6.2.1. Strategies to overcome building efficiency assessment barriers

The best strategy to overcome the barriers to building energy effi-
ciency assessment is the development of a standard common assessment
method and a complete and standardized certification scheme. It may
also include directions regarding how to do opportunity analysis and
install energy efficient measures. Next is the development of a financing
model to purchase and install monitoring equipment. It is also an im-
portant strategy to overcome financing barriers and has been described
in detail in the later section. There were also suggestions regarding
making the energy audit mandatory for each government agency and
publishing the efficiency report in the foyer of the building.

A blend of technology and engineering skills are required to get the
right information from the auditing. To assist the agency with the
trusted information regarding building energy efficiency, it is very
important to organize education for the professionals and develop a
pre-qualified list of energy auditors.

Moreover, to justify the expenditure on building efficiency assess-
ment and gain high management support, the agency should be pro-
vided with necessary training and support in developing a viable
business case for the building efficiency assessment. Also, this business
case support was considered as one of the top priorities to overcome the
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financing barriers as shown in the later section of this paper. Examples
of some successful retrofitting projects would be helpful to show po-
tential benefits of metering as well as develop an evidence-based
streamlined process that works.

6.2.2. Strategies to overcome financing barriers

The best strategy to overcome financing barrier is to develop a fi-
nancing model to provide easy access to required finance for the energy
efficiency upgrade. The financing model should be developed by the
Department of Treasury and Finance or any other state government
department that is in charge of the retrofit program. It can be either in
the form of allocation of a budget to be used in energy efficiency up-
grade or a budgeting policy to support the retrofitting program from the
maintenance budget. As a potential financing model, the revolving loan
fund (RLF) mechanism was mentioned by some participants. RLF is a
pool of capital from which loans can be issued for retrofitting projects
and the borrowers repay the loan through the achieved cost savings.
The money is then used to make additional loans which makes it an
ongoing financial tool that increases continuously due to interest paid
(Bertone et al., 2016). The Energy Efficiency Government Program in
NSW, Australia uses Revolving loan funding mechanism for retrofitting
the public buildings under their portfolio (GREP, 2014). The fund has
been in place since 1998 and currently, has a cap of AUD$95 million.

The next top priority is establishing a method to support the agency
in preparing the business case. The best way to do this is to put together
a facilitation team who can provide necessary support and guidance on
how to develop a best business case for getting required finance from
the treasury. As this participant explained:
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Fig. 4. Strategies to overcome the retrofitting barriers in public buildings.

“We need business case-professional development program. Start SEDO
[Sustainable Energy Development Office- was responsible for managing
the previous retrofitting program in the State where this participant
works] again to help the agencies.”

The facilitation team can also help the agency in other aspects of
retrofitting projects such as planning of retrofitting projects, commu-
nication between treasury and agency, sharing lessons learned from
retrofitting projects in other agencies and states, selecting qualified
professionals during auditing and procurement, etc. Finally, robust
asset management is also important to overcome the financing barrier.
Including energy efficiency in other capital work project through
proper planning would increase the energy efficiency of the building at
minimum costs. For example, by planning the energy efficiency
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upgrade with planned infrastructure maintenance, the empire state
building in New York was retrofitted with only USD 13 million (only
14% increment of initial budget). The upgrade resulted in annual cost
savings of USD 4.4 million which means the payback period was only
three years (Al-Kodmany, 2014).

6.2.3. Strategies to overcome procurement barriers

To overcome the procurement barriers, most of the participants
preferred to have a central support from the state government. It may
include providing standard procurement documents, detail procure-
ment guideline, clarification of procurement process, etc. Again, the
facilitation team as mentioned before is in an excellent position to help
the agencies in providing the necessary procurement support.

Next, is making the procurement process flexible for the agency by
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allowing a wide range of solutions and accepting different strategies
during the energy efficiency procurement. For example, allowing the
agency to incorporate energy efficient measures during the main-
tenance of equipment in an existing contractual arrangement. There is
also a need to develop new procurement model for energy retrofitting
project. It was pointed out that rather than looking at the cheapest
quote of purchase and installation, life cycle costing should be con-
sidered while procuring energy-efficient technologies. The relevant
government department should come forward with new procurement
model. According to one of the participants:

“BMW [Building Management and Works department in an Australian
State] can procure and offer a model to assist selection. They can clarify
procurement process and provide necessary flexibility by allowing a wide
range of solution.”

The new procurement model can also include a package for retro-
fitting the properties at discrete regional locations. For example, a
process of bundling the small government building sites to a big cluster
so that it is attractive to the contractor to implement EPC. Finally, a list
of pre-qualified contractors should be developed so that the agency can
easily find someone with required technical expertise.

6.2.4. Strategies to overcome the barrier to raising awareness

Developing required educational materials is the number one
priority to raise awareness amongst the agency staff regarding the po-
tential benefits of energy efficiency. Some of the ways as mentioned by
the participants are developing websites with required information,
highlighting the successful projects, sharing new research and in-
formation and government supported awareness training program. It is
also important that those programs be designed appropriately to pass
the key messages as one of the participants suggested:

“More basic education program should be introduced linking the science
with dollars in a way people understand”

There is a need for centralised high-level support to develop the
educational materials and also organise the awareness training pro-
gram. In addition to that, the higher level support can be used to per-
suade the seniors in an agency to retrofit their building, provide lea-
dership and make a strategic plan.

Another important coping strategy as pointed out by the partici-
pants is the introduction of appropriate mandatory policies to shift the
energy efficiency project upwards in the priority list of the agency.
Finally, if compliance with building retrofit programs remains volun-
tary, the government could introduce performance rewards for those
departments and agencies that have achieved savings targets which in
turn will motivate the agency to participate in these kinds of programs.

6.3. Implementation of the identified strategies

The identified strategies to overcome retrofitting barriers can be
successfully implemented through a “Central Facilitation team” and the
“Government department in charge” as shown in Fig. 4.

The central facilitation team can help to develop a streamlined
process for building efficiency assessment, develop a strong business
case, develop and maintain a list of qualified professionals, showcase
successful projects and develop educational materials and provide ne-
cessary information and support. However, the focused groups identi-
fied some barriers that may hinder the development of a facilitation
team which are discussed later this section.

On the other hand, the “government department in charge” is re-
sponsible for developing a suitable financing mechanism, introducing
incentives and rewards to encourage retrofitting, developing a suitable
procurement model, providing flexibility in the procurement process
and introducing a mandate. It should be noted that the government is
also responsible for establishing the facilitation team as mentioned
above. The government department in charge is usually the one which
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holds and allocate the resources for retrofitting, e.g. Department of
Treasury and Finance. The most challenging task for the government is
imposing a mandate regarding energy efficiency retrofitting. There are
a number of factors that may prevent the government from imposing
such mandate on the agency. In the following section, the possible
barriers and coping strategies of introducing a mandate, identified by
the focus groups, are discussed.

6.3.1. Barriers to establishing a facilitation team and possible solutions

The primary barrier is the availability of resources. Considerable
costs and efforts are required to establish a suitable team. The gov-
ernment departments lack expertise on energy efficiency projects and
finding the correct people from within the department is challenging
and requires extensive efforts. On top of that, the current shrinking
government workforce is also posing a significant barrier to the for-
mation of a facilitation team. Secondly, there is a perception amongst
the agency that they might lose control over the project if the facil-
itation team is involved. There is a lack of understanding about the
importance and value of a facilitation team for the successful delivery of
an ongoing building energy efficiency project. Moreover, there is re-
luctance amongst the agencies to work together with a central agency
and share key information with other government agencies or groups.
Finally, the willingness of government is also an important factor to
establish a centralized facilitation team.

To overcome these barriers, there is a need to develop expertise
amongst the government department via training. Also, the government
need to introduce a collaborative process between key agencies to draw
the experts and include them in the facilitation team. As one participant
mentioned:

“As BMW [Building management and works] have some expertise, they
could draw some expertise from other key agencies (water, energy) and
assist and drive efficiency.”

If needed, consultants or experts may be hired through a competi-
tive process. This will ensure a transparent process for the appointing
team, eliminate any potential conflict of interest and will be acceptable
to the agencies. Use of some successful retrofit projects delivered by the
facilitation team will serve to demonstrate the value of their service and
also enhance their acceptance within the agencies. Overall, there is a
need to have a whole of government approach where the central gov-
ernment creates the core team of project initiation and procurement
experts along with a network of dispersed energy efficiency champions
within various departments and agencies.

6.3.2. Barriers to introducing mandatory policies and possible solutions

The top barriers are the willingness of government and acceptability by
the agency. The introduction of partisan government policy is not fa-
vorable to achieve the long-term energy efficiency target. Whenever
there is a change in government at the State or Federal level, there are
also significant shifts in sustainability-related policy, mandates and
funding (Zou et al., 2017).

Also, sometimes the introduced mandate is not acceptable to the
agency because it is seen as an increased cost of the project by the
agency and there is no funding available to cover that additional cost to
meet the mandatory target. Also, as mentioned in the previous section,
the agency does not get the benefit of savings achieved. Moreover, there
is a perception amongst the agency that the mandatory targets are not
achievable. Determining a realistic and achievable target was also
identified as one of the main barriers to the introduction of a mandate.

To introduce a successful mandate, the most important step is to
ensure that the mandated target is realistic and is followed by detail
guidelines regarding how to achieve it. To show the effectiveness of a
mandate and credibility, as a first step, certain relatively easy retrofits
that yield a predictable, rapid return of capital could be mandated.

If a mandate comes with detail guidelines and is appropriately re-
sourced (funding source, procurement support etc.) it will be accepted
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Comparison of public building retrofitting barriers identified in this research with previous studies.

Barrier categories Previous Studies

Current findings relating to Public organization

Financing ® Limited capital and high investment cost of EER

® Priorities in investment is profit driven.
Reluctant to invest money in the short term for longer
term benefit.

Split Incentive ® Split incentive issue arises when the owners spend

money for EER but tenants get the benefit.

Procurement ® Do not have any specific procurement barriers.

Motivation ® There is a lack of motivation to retrofit as long as the

building is functional and generating income.

Information and L]
awareness

Lack of knowledge of building owners or property
managers regarding energy efficiency.

® Energy efficiency is treated as compliance and cost
burden.

® Difficult to obtain funds from treasury in tight fiscal cycle.

® No provision to borrow money from private sector.

® Investment priorities are driven by public needs.

® Partisan government policy regarding energy efficiency investment.

® No appetite to increase net debt over forward estimate period

® Unlike private organizations, there are no government subsidies to drive EER.

@ Split-incentive issue arises when the organisation cannot retain the savings achieved
from EER. Rather, their OPEX is reduced from next year.

® Complex and lengthy procurement model which requires excessive level of approvals.
Lack of streamlined process for energy efficiency procurement.

Geographical and logistical challenges to procure energy efficiency products for public
buildings distributed in large states.

® EER generally sits at the bottom of the priority list unless mandated by state
government.

® Lack of knowedlge and support of high-level government officials who are responsible
for introducing public buildings retrofit program. The local government agencies
have no control over that.

by the government agency. While developing the mandatory policy,
lessons can be taken from successful mandating models from other
jurisdictions. Last, but not the least, the governments need to have firm
determination and strong political will to impose appropriate policies
and mandates to prioritize building efficiency upgrade projects. There
is a strong need to lobby the government to introduce necessary man-
dating policies and other supporting mechanism.

6.4. Comparison of public building retrofitting barriers with previous
findings

The comparison of public building retrofitting barriers identified in
this study (section 6.1and 6.3) with the previous findings (Table 1)
revealed that while there are similarities in the types of barriers, the
studied public organizations experienced some unique barriers which
were not reported previous studies. A summary of the differences is
presented in Table 3.

7. Recommendations

The literature review of retrofitting barriers as well as current
findings revealed that in profit-oriented organizations (i.e. private
sector), a ‘pull’ approach for energy efficiency retrofitting projects
would be more appropriate through introducing various incentives
(DECC, 2014; Thomas, 2015). Retrofit programs receive more attrac-
tion in cases where government subsidy levels are higher (Hou et al.,
2016). However, to ensure retrofit quality, the subsidy can be provided
in several installments once the critical milestone is achieved (Hou
et al., 2016). On the other hand, a push approach is preferred for a
public organization where the primary goal is not making a profit.
Based on our research, we have formulated a top-down policy re-
commendations framework for public buildings retrofitting program as
illustrated in Fig. 5.

At the top governments need to have strong determination and
willingness to develop a public building retrofitting program and take
on debt beyond the forward estimate period. The retrofitting program
should include a mandate on government agencies to undertake viable
retrofitting activities in their buildings. As reported by Caputo and
Pasetti (2015), the energy issue can-not be left to the willingness of the
single local governments or agencies; there is a need for a better or-
ganization and coordination of the bodies involved in energy planning.
If needed, the central/national government policy can be customized to
cater for the local needs and achieve local impacts (Hou et al., 2016).
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Therefore, any mandate should arise from consultations among local
and central administrations, in order to make the plan effective (Caputo
& Pasetti, 2015). However, personal communication with Energy Effi-
ciency Council of Australia’s “Head of Policy” and Senior Manager of
Victorian Greener Government building (GGB) team revealed that
governments’ willingness to take up energy efficiency programs is
mostly influenced by ‘net debt’ over the forward estimate period (ty-
pically, this is four years in Australia). Following is the quote from the
Victorian GGB program team:

“There is an elephant in the room. This elephant is the main barrier to
uptake of energy efficiency projects by governments. It is the willingness
of governments to take on debt for programs such as these. Net debt is the
most important financial indicator for most governments. And the most
important timeframe is the forward estimates period - i.e. the next 4
years. There is no way to implement EE [energy efficiency] retrofits at
government buildings without increasing government net debt. Energy
efficiency projects typically have a quick payback, but it's normally
longer than 4 years. This means it will increase net debt over the forward
estimates period. Governments will acknowledge the long-term benefits of
EE projects but the most important numbers to them are the amount of
net debt over the forward estimates period. As a result, EE will be seen as
a cost, rather than a saving. And there are not many votes to be won by
improving the EE of government buildings. There are more votes in a new
hospital, school, train line, etc.”

Moreover, a mandate will be ineffective unless it is supported by the
suite of other identified coping strategies such as procurement guide-
lines, facilitation team support, to name a few. The central or national
government should be more supportive, providing all the necessary
information, resources and help to the state and local governments and
agencies (Hou et al., 2016). To minimize the net debt, least-cost retrofit
projects having a rapid payback period can be mandated. Raising
awareness through developing educational materials and training pro-
grams would also be helpful. Among others, this can be done in the
form of a “one-stop shop” of resources from government organizations
with the necessary information regarding energy retrofits (Curtis et al.,
2017).

The government needs to introduce a dedicated financing me-
chanism and a streamlined procurement process for energy efficiency
retrofit projects so that individual departments/agencies can access the
required funds for their project. A review of different available finan-
cing and procurement mechanisms for energy retrofitting projects are
available in Bertone et al. (2016). Amongst the different financing
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Fig. 5. Top-down strategic approach to overcome the barriers of public building energy retrofitting.

mechanisms available, the revolving loan fund was found to be the most
suitable funding method for public building energy retrofits (Bertone
et al., 2018b). Also, governments should reward those departments and
agency that achieve mandated building retrofit targets. One way of
doing this would be to allow government departments and agencies to
retain any operational savings achieved through energy efficiency ret-
rofits rather than decreasing their operational budget. These retained
funds could be used to fund future retrofit projects (an internal revol-
ving loan fund). In addition to that a streamlined and flexible pro-
curement model should be developed which can shorten the time re-
quired during procurement as well as allow the government agencies to
accept wide range of solutions in a retrofitting project. A number of
public building retrofitting projects around the world prefer EPC-based
procurement method (DECC, 2015; Shonder, Morofsky, Schmidt,
Morck, & Mervi, 2010). The authors’ personal communication with the
NSW Energy Efficiency Government Program team revealed that gov-
ernment agencies are reluctant to use EPC because it is an expensive
and time-consuming process. They are moving towards a risk-based
procurement method in their public retrofitting project. A recent study
also demonstrated how appropriate financing and procurement options
would boost the government building energy retrofitting rate (Bertone
et al., 2018b).

The government should create an expert facilitation team to support
their departments and agencies with retrofit project planning, business
case development, complex procurement process, finding qualified
professionals and providing necessary information and training. A fa-
cilitation team and whole of government protocol is more cost-effective
than requiring each department to create their own procedures and
team that deliver energy efficiency retrofit projects. Some successful
national and international public building retrofitting programs have
used this facilitation team approach to help the government agency to
retrofit their building. For example, in Australia, the Greener

Government Building Program of Victoria (GGB, Greener Government,
2016) and Government Resource Efficiency Program of New South
Wales (GREP, 2014) have a central facilitation team to support the
government agencies. In Canada, such assistance is provided by the
Federal Buildings Initiative (Shonder et al., 2010). Similar services are
provided in Finland by Motiva, which acts as a link between ESCOs and
their potential clients by developing contracting models and tools and
marketing the EPC concept (Motiva Oy, 2009). The role of the project
facilitator in the U.S. Department of Energy’s Energy savings perfor-
mance contract (ESPC) program — administered by Federal Energy
Management Program (FEMP) - provides another model for delivering
this assistance. FEMP project Facilitators (PFs) are expert consultants
for technical, financial, and contractual issues and help to optimize the
financial value of ESPC projects.

Presently there is a lack of specialists with extensive experience in
carrying out energy retrofitting activities (e.g. auditing, exploration of
suitable retrofit measures, measurement and verification, etc.). To
overcome this issue a certification scheme can be used to train and
certify the qualified professionals. In Australia, The Energy Efficiency
Council developed one such certification scheme that provides profes-
sional certification for individuals who lead and manage comprehen-
sive energy retrofits of commercial buildings (Energy Efficiency
Council, 2018). In addition, the government can set some clear proto-
cols around skills required to carry out these kinds of projects and can
also develop a list of pre-qualified professional for the agency to use so
that they do not need to spend time on checking the capabilities of the
consultants and contractors. For example, in Australia, the Greener
Government Building Program of Victoria (GGB, Greener Government,
2016) and Government Resource Efficiency Program of New South
Wales (GREP, 2014) developed a list of pre-qualified energy service
providers for their agencies to ensure highest standards of service.
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8. Conclusions

Through focus groups with departmental and agency personnel
employed within two Australian state governments, this study dis-
covered the barriers and coping strategies to retrofit public buildings
stock. The novelty of this research lies in the fact that it has explored
the barriers and overcoming strategies from the perspective of gov-
ernment departments and agencies, unlike previous studies on retro-
fitting barriers.

Public organizations face some unique barriers while retrofitting
their building. It is difficult to undertake energy efficiency project due
to budget constraints of an individual department. Even if the depart-
ment or agency has the capacity to bear the cost, the long-term nature
of the overall project (i.e. upfront capital plus small ongoing monitoring
cost) does not fit within short-term government budgeting cycles.
Retrofitting projects are generally not considered as the core function of
a particular government department, meaning that retrofitting in-
itiatives are often pushed to the bottom of budget priority lists. Also, the
way that government budgets and responsibilities are set up means that
they provide little incentive to prioritize energy efficiency retrofits.
Departments and agencies are often penalized for achieving energy
efficiency savings, by having their operational budget reduced by the
treasury in the next financial year due to the reduced energy costs to
operate their buildings.

Procuring energy efficiency retrofit projects within government is
also complex. A lack of support and risk adverseness of senior gov-
ernment executives often impedes the procurement of energy retrofit
projects. Also, the government does not have any appetite to increase
their net debt over the forward estimate period.

A top-down approach is proposed to develop a successful govern-
ment building retrofitting program. At the top, governments need to
show determination and be willing to take on debt beyond the forward
estimate period in order to fund feasible retrofit projects. Other key
enabling strategies include mandatory retrofitting policies, dedicated
financing mechanism, flexible procurement model, a facilitation team
and list of pre-qualified professionals. The presence of all of these ele-
ments within a comprehensive retrofitting strategy would accelerate
the current laggard rate of energy efficiency retrofits within govern-
ment building asset portfolios.

In presenting these findings, we acknowledge the limitations of our
research. Our findings, whilst informative, are based on the experiences
of focus groups participants of those two states. While we have dis-
cussed all possible barriers and strategies to retrofit buildings in the
focus groups, there might be other perspectives, barriers and opportu-
nities. These concerns were countered by having the work reviewed by
the experts from two other Australian States and the head of the policy
of energy efficiency council. Also, some key factors that were identified
as being very crucial in this study may be less relevant for other regions.
However, the present findings have implications for governments
seeking to develop appropriate policies and strategies for a successful
public building energy retrofit program.
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