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Abstract
Purpose
The purpose of this paper is to find a feasible and effective way to integrate the green
issues/sustainability into the property valuation process.

Design/methodology/approach
The thesis begins with a discussion of the concept of sustainability, green buildings and the
traditional valuation approach. Then valuable information are extracted from the reports of
IMMOVALUE project, which is aiming to improve the market impact of energy certification
by introducing energy efficiency and life cycle cost into property valuation practice. A survey
collecting Swedish valuers‟ opinion towards the sustainability issue is implemented and some
results from early surveys are also employed for exploring this research area.

Findings
Energy efficiency/Energy Performance Certificate (EPC) is a breakpoint for the integration of
green issues into property valuation practice. This is the most feasible way to quantify the
effects of green features into property. Some modified methodologies based on the three
traditional valuation approaches are proposed and the income related approach is the most
suitable one here. For a good market acceptance of green buildings, the valuation of green
issues must be taken.

Originality/value
At the very early stage of the process of integrating green features into property valuation, this
thesis explores the result from IMMOVALUE project and other researches. A close review of
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the process has been made and this may give valuers guidance of how to take green features
into account not only in a qualitative, but also in a quantitative way.

Key words
Green building valuation, sustainability, energy efficiency
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1 Introduction
1.1 Background
Due to the severe global warming and climate change, sustainability such as efficient energy
consumption and green building has drawn increasing concerns. One of the common
conscious agreements is that we need to act immediately and effectively to save our
ecological environment and leave a sustainable planet to future generation. As many
researchers pointed out, including construction, occupation and operation of house, buildings
or built environment contribute for almost half of the energy consumption and emission of
carbon, which is the main cause of global warming (Dixon et al, 2008; Hinnells et al, 2008;
Lorenz and Lützkendorf, 2008; Miller and Buys, 2008; Pivo, 2009). Therefore, any strategy
or solution concerning sustainability issues must have an emphasis on the property sector.
Extensive researches have been done related to sustainability issues in real estate industry or
commercial real estate. Lorenz and Lützkendorf (2008) emphasize incorporating
sustainability in the valuation practice. Some investigated the measurement of sustainability
in real estate industry (Dillenburg et al., 2003; Entrop and Brouwers, 2007; Pivo, 2009).
Miller and Buys (2008) looked into how to make sustainability development in old buildings.
Cai (2010) pointed out that development in this area is slow due to the large number of
stakeholders and participants. These actors interact with each other and thus increase the
complexity and uncertainty of the building industry. He suggested that a system thinking
which involved different factors (i.e. developer, constructor, contractor, municipality and
inhabitant) will be helpful.

1.2 The qualification of the research
As far as now, no clear evidence has shown the economic impact of the sustainability of the
building. Thus, the result of the implementation of this issue is not so encouraged although it
has addressed for so many years. Through a survey of RICS members‟ engagement with
sustainability agenda, Dixon et al (2008) stated that although there are many companies
concerned about sustainability, few of them could do it in a sufficient way because of lack of
expertise. Besides, the economic performance of sustainable property is often implicit and
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need take long time to reveal. Nevertheless, the global financial crisis makes the things worse.
Therefore it is ambiguous for both the investors and tenants when and why they should do
such kind of investment. Thus, giving a clear picture of context in sustainability within real
estate industry (what is going on here?) is one of the paper‟s aims. Through the corporation
and integration of different stakeholders, the sustainable development could be implemented
in an easier, faster and more efficient way. The practice of integrating sustainability into the
property valuation could be a very good attempt to align all the stakeholders. As property
valuation, this practice itself, involves almost all the stakeholders (developers, communities,
tenants, valuers and constructors etc.) related to real estate industry. It could be seen a
cohesive bond among those stakeholders. Besides, through the integration of sustainability
into property valuation, both the investors, developers and tenants could see an explicit added
value of the building. This may be an effective way to work out the economic dilemma. And
also, if the legislation of this integration could be taken into account, the main performers will
be significantly motivated to involve in sustainable development. As Dixon et al (2008)‟s
survey pointed out, legal is the first important driver of involving sustainability among the
RICS members. Based on mentioned above, trying to integrate sustainability into property
valuation will be very interesting and constructing for the overall sustainable development
and a good attempt to resolve the slow process of implementing energy efficiency of housing.
The purpose of the paper is to explore the feasible ways of integrating the sustainability into
property valuation practice based on a European perspective.

1.3 Research Question
How to effectively integrate sustainability into property valuation?

The aim of the paper is trying to shed light on forming a feasible and effective way for valuers
to integrate sustainability into property valuation based on the investigation of Swedish and
some other European countries.
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2. Sustainability and green buildings
2.1 Sustainability in built environment
Professions have already gradually realized that sustainable development is not only a key
issue for their work, but also plays important role in the relationship between professions and
society. This is particularly the case in the built environment, where buildings could impact
on social, economical and environmental aspects significantly (Dixon et al, 2007). For
instance, buildings are the main emitters of carbon, which is the main reason of global
warming. If the energy used during construction, occupying and operating are combined, then
it accounts for 50 percent of the carbon emission in UK (Building Research Establishment,
2003). This is also the case in an international level, which built environment contributes to
the environmental damage. Not surprisingly, many initiatives have been taken in professions
to achieve sustainable development (SD), and ultimately, the goal of sustainability. For
example, the Engineering Council UK put sustainability in their regulations in 2004 that all
chartered members need to demonstrate their commitment and practice to sustainable
development (Institution of Civil Engineers, 2002; Royal Academy of Engineering, 2005).
And Royal Institution of Chartered Surveyors (RICS), with 130,000 members worldwide,
introduced sustainability as a mandatory requirement for membership (Royal Institution of
Chartered Surveyors, 2007a).

Because of the global climate change and rising oil price, the sustainability development has
gained more and more public attention. Consequently the change on a broader scale through
the whole industry has evolved. The topic sustainability (also called green issues) have also
have their impact in the real estate industry and inspire the professions to carry out scientific
researches intensively. Under this circumstance, the emerging terminologies such as “green
buildings”, “sustainable buildings” have attracted more and more importance (IMMOVALUE
summary report, 2010) In this case, to understand the impact and rising importance
sustainability, an explanation about what sustainability in general has to be given.

Although the concept of sustainability has existed for several decades, the debates concerning
the wide range of the term are still in place. However, most explanations and interpretations
of sustainability will relate to the three widely recognized and consensual accepted
dimensions: environmental, social and economical aspects (also known as “Triple Bottom
Line”). The Triple Bottom Line is derived from the widely accepted Brundtland‟s definition
9

of sustainable development, “Development that meets the needs of the present without
compromising the ability of future generations to meet their needs”. (Brundtland commission,
1987, available on http://www.un-documents.net/ocf-02.htm#I) Also, based on Dixon (2007),
sustainable development and sustainability is not the same strictly. Sustainable development
is the process of achieving the goal of sustainability. Much research has been done related to
sustainability within the built environment.

Terms within the built environment such as corporate social responsibility (CSR), social
responsible investments (SRI), Sustainable commercial property investment (SCPI) and
responsible property investment (RPI) are all related to sustainability. CSR are generally
concerned with environmental, social, economical and ethical issues with business strategy
and practices (Jones et al, 2009). Kimmet (2009) gave a very clear and detailed explanation
about the similarity and difference and each focus between these different notions. He pointed
out that the difference between social responsibility and sustainability is worth to know.
Sustainability is often illustrated as the entity could be used for a long time. If a property is
been said to be sustainable, it is usually means that new technical innovation is incorporated
to allow the users use it more efficiently. In short, sustainability tends to be defined based on
physical and economical line, which could reduce waste and improve the efficiency. Social
responsibility here or social responsible investments (SRI) emphasize the consideration of
individual‟s personal value regarding society and environment. Furthermore, SRI incorporates
social responsibility and social justice into the investment decision.

In some extent, social responsible investment is in a higher level than sustainable commercial
property investment. The emphasis on social responsibility rather than sustainability could
benefit investors. He explained this as: sustainable commercial property investment (SCPI)
needs not to be socially responsible although it was perceived environmentally friendly. By
contrast, a social responsible investment should be more sustainable than normal nonethically investment. In other words, social responsibility in real estate industry may bring
more sustainable products. Thus distinguishing sustainable commercial property investment
and socially responsible commercial property investment could be beneficial to investors.
Sparkes (as sited in Greig, 2006) stated that CSR and SRI are basically the same concept but
from different point of view. They both mean that company should generate wealth to society
in certain environmental and social criteria. CSR has a point of view from companies while
SRI looks into from the point of view from investors in the company. RPI is defined by Pivo
10

and McNamara (as sited in Kriese, 2009) as follows: “maximizing the positive effects and
minimizing the negative effects of property ownership, management and development on
society and the natural environment in a way that is consistent with investor goals and
fiduciary responsibilities (Pivo and McNamara, 2005, p. 129). Sustainability can be
interpreted as reaching the goal of having a durable balance between environment, society and
economy. Sustainability is the ongoing process of towards this goal (Lorenz et al, 2008).
Lorenz et al also mentioned CSR (sometimes referred to as “good” corporate governance) is
defined as an open and transparent business practice that is based on ethical values and
respect for employees, communities, and the environment. It is designed to deliver sustainable
value to society at large, as well as to shareholders (US Social Investment Forum, 2006).”

2.2 The benefits of responsibility and sustainability
As we mentioned, the responsibility and sustainability issues have been attracted by more and
more companies. John et al (2009) stated that corporate strategy has made companies develop
its sustainable competitive strategy based on two points of views, environmental conditions
(industry-structure view) and organizational resources (resource-based view). The benefits of
responsibility and sustainability are stated by many researchers in their studies. For example,
kriese (2009) stated that RPI could contribute to reputation and growth and it was recognized
as a good part of solution to financial crisis. Lorenz and Lützkendorf (2008) explained the
potential benefits of sustainable buildings very well based on the extensive research work of
benefits of sustainable buildings, which gave a very good background of sustainable buildings‟
benefit. Lorenz and Lützkendorf (2008, pp489) explain the benefits of sustainable buildings
like this, “It is now generally agreed that sustainable buildings are more cost and energy
efficient, functionally effective, profitable and marketable than conventional buildings and
that they exhibit increased functionality, serviceability, and adaptability as well as increased
comfort and well-being of occupants while at the same time offering loss prevention benefits,
risk reduction potential as well as reduced negative impacts on the natural environment.”
Newell (2009) found that UK SRPI property companies perform better risk-adjusted returns
than those non-social responsible companies and without loss of diversification benefits. Pivo
(2008) pointed out that investors could have greater returns if they incorporate a range of
social and environmental issues into their investments. Jones et al (2009) implicated that CSR
commitments can help property investment companies have a good reputation and higher
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financial marketplace. Generally speaking, sustainable building could improve energy
efficiency in micro term and reduce greenhouse gas to make the environment better.

The previous literature research have well recognized the potential benefits of green buildings
which consists of both economic benefits such as saved operational cost and implicit social
and psychological benefits such as improved health and comfort ability. Many efforts have
been undertaken to quantify these benefits, but few could succeed. A US market study by
McGraw Hill found the added value as follows: Operating costs decreased by 8% to 9%;
Building values increased by 7.5%; Return on investment improved by 6.6%; Occupancy
ratio increased by 3.5%; and Rent ratio increased by 3% (Bowman and Wills, 2008, pp15). A
study of 12 green buildings from Canada found a similar result. On the other side, the cost of
the green building, under the US LEED rating system, only accounts 0.66% higher than a
conventional building. A Gold LEED (5 Star Green Star equivalent) costs 2.2% higher and a
Platinum rating (6 Star Green Star equivalent) is 6.8% higher. It is clear that the benefit
brought by the green building could not only make up the higher cost and also get premiums.
The accord representing a formal expression about the knowledge, education and practices
about valuation and sustainability was released by the Vancouver Valuation Accord in March
2007 (www.vancouveraccord.org). This accord was adopted by The Australian Property
Institute and the Royal Institute of Chartered Surveyors (RICS).

2.3 Green building
As Miller and Buys (2008) stated, in the last decade, a sustainable and environment-friendly
development tendency has been supported by governments, construction and real estate
industry. Buildings labeled “green”, “carbon-reducing” have attracted much more attention
than before. People began to realize that they must find a sustainable way to live.
Sustainability often perceived based on the triple bottom line: social, economic and
environment. Correspondingly, there are 3 aspects of applying sustainability: comfort and
well being of building users, investment & running cost, resources protection. “Green
building”, naturally becomes the instrument to achieve the ultimate goal – sustainability in
built environment. Miller and Buys (2008) also pointed out that the green buildings, through
the innovative and efficient technology, could significantly reduce the financial cost. These
financial savings are mainly achieved by lower operation and maintenance cost such as lower
cost for electricity, water and waste disposal. Although there is no precise statistics, “green
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building” has becoming a mainstream in real estate industry increasingly. To understand the
wide facet of “green building”, a sense of the meaning what describe green building must be
established. The recent definitions of “green building” show uncertainty about the
characteristics of a green or sustainable building.
Kozlowski (2003, pp. 27)‟s study (as sited in Miller and Buys 2008) illustrated the definition
of a green building “Uses a careful integrated design strategy that minimized energy use,
maximizes daylight, has a high degree of indoor air quality and thermal comfort, conserves
water, reuses materials and uses materials with recycled content, minimizes site disruptions,
and generally provides a high degree of occupant comfort”. Kats (2003)‟s definition about
“green building” was referred at IMMOVALUE‟s summary report (2010, pp.21) like this:
“uses key resources like energy, water, materials and land much more efficiently than
buildings that are simply built to code, …are cost effective and reduces operations as well as
maintenance cost, …creates healthier work, learning and living environments, …contribute
comfort and productivity”. RICS defines a green building like: “displays characteristics that
minimize environmental impact through all parts of the buildings life-cycle and focuses on
improved health for its occupiers, optimize utility for their owners and occupiers and the
wider public, whilst minimizing the use of natural resources and environmental impact”
(RICS Valuation Standards Board, 2008, pp5).
Based on these definitions, the term “energy efficient building” is often treated misleadingly
as a synonym of “green building”. Actually, “energy efficient building” only refers to using
less energy to achieve the same level of service, while “green building” or “sustainable
building” often encompasses more aspects like building quality, thermal quality, energy
performance, carbon dioxide emission, reusability of building materials, connection to local
public transportation and social impacts etc. Thus, it is necessary to clearly differentiate
buildings which are just energy efficient and green buildings. Nevertheless, even if there is no
common definition of “green building”, there is consensus in the real estate industry that the
green buildings minimize primary demand of energy and therefore use energy more
efficiently.

In this case, energy efficiency is an essential characteristic of “green building”

(IMMOVALUE summary report, 2010).
Kibert (2005) mentioned the term “green building” in his work, which usually referred to
good quality and characteristics of a building which is built based on the principle and
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methodologies of sustainability. “Green building” can be defined as: “A green building is a
healthy facility that is designed, built, operated and disposed of in a resource-efficient manner
using ecologically sound approach” (Kibert, 2005, pp9). Except for the term “green building”,
terms like “ecological design”, “ecologically sustainable design” and “green design” are all
similar terms which apply the sustainability principles into building design. Although so
many terms exist, the complete green building with renewable energy system and full
integration of truly sustainable technology rarely exist. The fact is that most green buildings
incrementally improve its performance rather than radical departure. This trial and error
process, together with the gradual incorporation of sustainability application, consists of the
main characteristic of the industry‟s evolution towards to the final destination of achieving
full sustainability throughout all the lifecycles of built environment. A synonym for “green
building” called “high performance building” was mentioned to become popular in USA in
Kibert (2005)‟s study. This high performance building remarked by a whole-building design
or integrated design. It requires system thinking with close interrelation between all the
involvers such as architects, engineers, building occupants, owners and specialists in indoor
air quality, materials, energy and water efficiency etc. This system thinking could be seen as a
crucial progress in the way of approaching to the ultimate goal of sustainability.

2.4 Green building under different rating systems
For a building which is considered as “green building”, it must be measured by a
environmental rating system such as LEED, BREEAM, Green Star etc. and could be proved
to have a minimum score higher than the standard points or construction code. And as a
“green building”, it must be designed by applying the sustainability principle. Extensive
research towards to the green building rating system has been done. However, no clear
evidence indicates consensus regarding to a global rating system. According to Richard et al
(2009), however, as far as now, there is not an international rating system exist. Johns et al
(2009) stated that although people attempted to develop a benchmark for measuring the
performance of sustainability, this process is recognized as complex and confusing. Kimmet
(2009) indicated that the sustainable issues are usually measured based on environmental
aspects but the social part of sustainable investments are often invisible and hard to measure.
Pivo (2009) pointed out the measurement of RPI is much needed. Many European
corporations really have limited tools to measure the social and environmental performance.
He addressed that more research work are need to do to develop a really functional measure
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tool of responsible properties. Different country uses its own rating system due to many
reasons like different industry policy, different building standards and regulations (Exhibit 1).
And also, the number and weights of rating components in different rating systems is unique
(Exhibit 2).

Exhibit 1

Main rating tools
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Exhibit 2

Weightings comparison

Except for the rating tools like LEED, BREEAM and Green Star, Entrop and Brouwers (2007)
developed a new framework which consists of 4 components to assess the sustainability of
commercial real estate. The 4 components are description of the building, qualitative analyses
of the building‟s sustainability, quantitative analyses of the building‟s consumption patterns
and financial analyses of the facility costs, in which qualitative analysis and financial analysis
is new. This framework mainly analyzed the effect on facility cost, energy use and water
consumption. Dillenburg et al (2003) advised TSI (total social impact) rating approach as a
comprehensive method to evaluate the companies‟ behavior (social responsibility). To
maintain or proceed a green concept building, it will be generally related to environmental
friendly or be aware of social responsibility. As they stated, a reliable rating system is really
needed for green building. TSI is a comprehensive, quantitative, with a cutting edge,
potentially accepted by different users by different use and may become the world wide rating
system. More and more companies are willing to involve into the rating system. A good rating
score from professional or generally accepted institutes will give the company very good
reputation and benefit it significantly, such as reduced cost of capital when it finance.
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3. Valuation methods
Undoubtedly, valuation plays a very important role in mature economies. It can be related to
an essential financial decision. Failures of valuation will expose risk to a wide range of
stakeholders such as banks, shareholders who invested in the quoted companies, house
buyers, and the whole economy which relies on the stable banking system. Too many
evidences have shown that a series of corporate financial crises can be caused by housing
debt. For example, poor valuation can lead to a much higher value which is risky for investors
and what the most horrible is the domino effect of poor valuation. It could even cause the
bankrupt of banks and financial crisis (Gilbertson and Preston, 2005).

In order to integrate green issues into property valuation, a fundamental knowledge of
valuation process will be introduced. A guided book called “The Appraisal of Real Estate”
which has served generations of appraisers and their clients for more than 50 years with its
comprehensive appraisal knowledge will provide us clear explanations with its professional
view.

The purpose and intended use of an appraisal could be different based on the clients‟
differentiated need. When the purpose of the appraisal is clarified, an opinion of value must
be defined. The values can be categorized into market value, going-concern value, assessed
value, use value, investment value and other types of value. Although the structure and
intended user of the value may be different, the value of one same property in different types
of value will not change. No matter in what kind of the report, the final value of the same
property should be the same too. Factors affecting value of a property include social forces
(like occupancy levels and tenant turnover), economic forces (like price level, wage level and
construction cost), governmental forces (like development density and special legislation) and
environmental forces (like rivers as natural resource and transportation as man-made
resource). There is a definition “The Appraisal Process is a Systematic set of procedures the
appraiser follows to provide answers to a client‟s questions about real property value.”
(Appraisal Institute, 2010, pp.49) The process is performed by specific steps: Define the
problem, Formulate an appraisal plan, Collect and analyze data, apply the value approaches,
Formulate a value opinion, Report the value opinion. (Appraisal Institute, 2010).
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In order to formulate a value opinion, three valuation approaches could be employed by an
appraiser. These three valuation approaches are cost approach, sales comparison approach and
income approach. In the cost approach, the value is estimated as the current cost of replacing
the improvements minus the depreciation of value and plus the land value. In the sales
comparison approach, value is indicated by the comparable sales in recent market. In the
income approach, value is indicated by the property‟s earning power. Which approach would
be employed is depend on their applicability to the particular situation such as client‟s need,
the nature of the property, or the available data. An appraiser usually employs not only one
approach, but one or more approach may have greater significance in certain circumstance.
(Appraisal Institute, 2010).

3.1 Cost approach
The cost approach is a process which relates value to cost. The value is derived by adding the
estimated land value to the current cost of replacing cost of the improvements. Then subtract
the depreciations from all causes. The cost approach work best for those new properties and
improvements which are not frequently exchanged in the market. The current cost of
replacing could be obtained from cost estimators, cost manuals, builders, and contractors.
Depreciation is estimated by market research and land value is estimated through a set of
procedures. (Appraisal Institute, 2010).

3.2 Sales comparison approach
Sales comparison approach is “A set of procedures in which a value indication is derived by
comparing the property being appraised to similar properties that have been sold recently,
applying appropriate units of comparison, and making adjustments to the sale prices of the
comparables based on the elements of comparison.” (Appraisal Institute, 2010, pp63).

The sales comparison approach is a most useful approach when there are lots of similar
properties have been sold in the market. It will work best when the following 4 conditions are
fulfilled: accurate and complete date available, recent sales, similarities of comparables and
stable local, regional and national economy. Comparable sales should be substitute in some
way, such as with similar location, features and group of buyers, time of sale etc. Since the
properties are not possible perfectly comparable, the value of the subject property could be
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calculated as the value of comparable sales plus/minus adjustments for difference. The
variables need be considered in the adjustments are: Real property rights conveyed, Financing
terms, Condition of sale, Expenditures made immediately after purchase, Market conditions,
Location, Physical characteristics, Economic characteristics, Use/Zoning, None-realty
components of value. Basically, the adjustment factors could be categorized into transactional
adjustments and property adjustments. Transactional adjustments include conditions of sale,
financing terms and market conditions. Property adjustments include location attributes,
physical characteristics, legal characteristics and use. When estimating the value of the
subject property, three methods could be used in comparison approach. They are area method,
assessment value method and net capitalization method. (Appraisal Institute, 2010).

The advantages of comparable sales are this approach is more likely to reflect the market
opinion/moods than other approaches and it require relative less input information. The
disadvantages are this approach is dependent on the correct assumptions of market on
aggregate level. If the market as a whole is over/under valued, this approach will fail. It is
limited when the transactions are insufficient, valuing special purpose property and income
producing property, economic conditions changes rapidly.

3.3 Income capitalization approach
Income capitalization approach is “A set of procedures through which an appraiser derives a
value indication for an income-producing property by converting its anticipated benefits (cash
flows and reversion) into property value. This conversion can be accomplished in two ways.
One year‟s (stabilized) income expectancy can be capitalized at a market-derived
capitalization rate or at a capitalization rate that reflects a specified income pattern, return on
investment, and change in the value of the investment. Alternatively, the annual cash flows
for the holding period and the reversion can be discounted at a specified yield rate.”
(Appraisal Institute, 2010, pp64).

When the subject property is commercial and difficult to find comparables or difficult to
quantify the adjustments, or because the lease contracts are very differentiated by different
tenants, the income capitalization approach could be a better option. In summary, there are
two steps of income capitalization approach. First is to estimate the income. Second is to
convert the income into value. Like the statement in the definition of income capitalization
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approach, there are two ways of converting income into value. Direct capitalization derives
the value from the ratio/multiplier of expected first year‟s net operating income. The
ratio/multiplier comes from comparable sales. The value derived from this way could reflect
the market indications of value and income, but based on one year‟s income is limited since it
assumes the change of the income will be the same with the comparables. Discounted cash
flow derives the value based on the present value of expected cash flows of the asset. This
method needs a specified holding period, a discount rate applied to get the present value and
explicit cash flows forecast during the life period. The task of forecasting the cash flows
require extensive market research and explicit assumptions about the variables determining
value. Quality of assumptions depends on experience and local knowledge. These
assumptions include rent levels, vacancy levels, expenses, yields, salvage value (selling price)
and market trend. (Appraisal Institute, 2010).

DCF (Discounted cash flow) method derives value from a property‟s fundamentals, which
makes it less susceptible to market moods and perceptions. This method forces investors to
think about the underlying characteristics of an asset and understands its market through
market assumptions. However, it requires far more input and relevant information than other
approach since it attempts to get intrinsic value. Besides, the inputs and information are not
only noisy, but also could be manipulated.
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4. Valuation of green building
4.1 Implication from IMMOVALUE project
In 2002, the European Union had started to integrate the European Energy Performance of
Buildings Directive (EPBD) into national legislation. Based on the directive, the “Energy
Performance Certificates” (EPC) should be available for new and existing buildings all over
Europe. Due to the lack of information and studies about the connection between green
buildings‟ energy performance and property valuation, the independent-trans-European
Project “IMMOVALUE” has been established. The project aims to develop a common and
accepted approach or methodology on how the energy performance such as EPC/EPBD as
well as life-cycle costing (LCC) and analysis (LCCA) could be integrated into property
valuation practice. To ensure the aims of the project, investigations about the existing
valuation method, EPC and LCCA had been carried out before the derivation of the
methodology for integrating green building issues into property valuation. Furthermore, due
to the legal framework that EPC are mandatory in European Union, the data about the energy
performance of the buildings could be accessed more easily than before. And this will also
lead the developers, investors and tenants to compare the measures of buildings and consider
it when they make a decision. Thus, in a mid or long term, the real estate industry will justify
a premium of for the market value of green buildings or a discount for the value of
conventional buildings. The core of the report delivered by IMMOVALUE project is to
exploring the possibilities for integration of energy performance especially energy efficiency
aspects of a property, therefore only a part of the total green value. This will be achieved by
using EPC and LCCA data as well as other additional aspects to get input variables for
property valuation.

There are several reasons why chose IMMOVALUE project here. It was the biggest project
implemented so far in Europe regarding the integration of sustainability issues into valuation
practice. The many valuable reports delivered by this project inspired a lot of cutting-edge
thoughts. Besides, the results of the implemented pilot case studies were reviewed by
professional real estate valuation organizations such as RICS, etc.

The preliminary investigation result carried out before could be the basis and starting point of
the process of integrating energy performance into property valuation. First, the investigation
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result about the connection point between the international, European and national valuation
practice and EPC and LCC assessment indicated that the countries like US, UK and Australia
are far ahead in finding the correlations between the energy efficiency and green building
performance and building value. As far as now, there is no specific methodology exist for
integrating green building features into property valuation, but there is some consensus about
some factors (e.g. rents, yields etc.) may influence and have to be adjusted if the sustainability
features of the building will be considered in the valuation report. And some institutions like
Royal institution of Chartered Surveyors (RICS) have already started to introduce general
valuation guidance referring to green building features with the aim to boost the recognition
of the importance of the integration of the building performance into property valuation
process. Second, the survey result about the energy performance certificates (EPC) conclude
that due to various existing and differential national EPCs and different assessment used for
generating illustrated indicators, there is no directly comparable data available, which means
the data received from EPCs must be adjusted and transferred to get a reliable and useful
information. Therefore, two challenges about the integration of energy performance into
property valuation exist: 1. Experts about the energy performance certificates must attend. 2.
A standardized procedure or format outside EPC must established to fit for the property
valuation calculation schemes. Third, the integration of LCC into property valuation is not an
easy task. Above all, the modified methodologies will be tested by a group of pilot projects
about the applicability and practicality. The outcomes of this project will also be reviewed by
well-known international and national property valuation associations such as RICS, US
Appraisal Institute etc.

4.2 Application of valuation approaches
The three main accepted international valuation approaches always constitute the valuation
process: sales comparison approach, cost approach and income approach (direct capitalization
or DCF). The worldwide valuers use the variations of these three basic valuation approaches.
No matter which approach used, market data and evidence are always needed to calculate the
value. Empirical studies show that Non-European countries like Australia and USA focus on
the income producing ability, thus they mainly use income approach. European countries like
Switzerland considers sustainable characteristics like exit cap rate of the DCF approach.
Germany looks the possible rent premiums of energy efficiency of a building. Currently, the
sustainability aspects such as EPC and LCC and investigations on such topic are not reflected
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and considered in the property valuation report. Research related to this is still in a very early
stage and focus on the empirical analysis and income approach.

The added value due to green features such as enhanced energy efficiency is also dependent
on market evidence. The following sections will deal with the main published research
concerning the added value due to energy efficiency, respectively sustainability of property.

Most Non-European studies and researches related to certain sustainability certification
systems like the American LEED, the British BREEAM and the Australian Green Star have
been done. They are trying to find the impact of sustainability on values, through certain
rating levels. These well-known international rating systems go beyond the energy efficient
aspects. They pointed out some key variables which are main drivers of the added value, the
so called “green value” of a property compared to a conventional property. Exhibit 3
illustrates the main potential key variables and quantitative results of the empirical studies.

Exhibit 3

Results of published Non-European case studies

Source: http://www.immovalue.org/pdf/immvalue_wp7_report_d7.2.pdf
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In summary, Non-European studies focused on income approach and were trying to find
evidence to show that the green features of a property are reflected in a higher market value.
They usually analyze the commercial property market data, especially office market, thus
only impact of some potential parameters within income approach are introduced.

Only few European researches related to green aspects, respectively energy efficiency of
property have been done. A Swiss valuation model called Economic Sustainability indicator
(ESI) measures the property risk to achieve a value increase or decrease of the property.
Sustainability features are identified into five groups to quantify ESI: flexibility and
applicability, dependency of energy and water, accessibility and mobility, security,
healthiness and comfort. In Germany, landlords could increase the rent for residential floor
area based on the rent tables (also called “Mietspiegel”). This rent table is given based on the
empirical data of the local rental markets, which was updated by the aids of surveys. Local
authorities published the ecological rental tables. Exhibit 4 illustrates the summary of the
results from Swiss research and Germany rent tables.

Exhibit 4

Results of published empirical European case studies

Source: http://www.immovalue.org/pdf/immvalue_wp7_report_d7.2.pdf

4.3 Integration of EPC into property valuation approaches
Based on IMMOVALUE Project, as far as now, the qualitative surveys and studies indicate
that professions and market participants all expect a premium of the value for the sustainable
property. But due to lack of data and comparable information, there is no clear evidence to
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show a quantitative mid or long term impact of sustainability on national and international
level. Nevertheless, some possible linkage between the main valuation approaches and the
energy efficient properties could be identified. Exhibit 5 summarizes all possible linkage
within the main valuation method to include the aspects of energy efficiency buildings.
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Exhibit 5

Possible linkages within the valuation approaches

Valuation Approach Possible Linkage
Sales Comparison
Sales Prices of Comparable
Approach
Properties
Replacement Costs of a
building
Adjustments (due to Specific
Building Components)
Cost related
Approach

Possible Effects
Energy-efficient buildings may achieve higher sales prices.
Non-efficient buildings may achieve lower sales prices.
Replacement Costs may be higher for energy-efficient buildings
(e.g. special materials).
Consideration of special features concerning e.g. renewable
energy sources (photovoltaics) within the building.
Longer remaining economic lifetime and therefore less
depreceation than for nonefficient buildings.

Depreciation
Non-efficient buildings may reduce the remaining economic
lifetime due to economic inefficiency.
Adjustments

Upgrade of energy-efficient building due to the tight market and
the better marketability.

Annual Potential Gross Income

Rents may increase due to good thermal quality standards of a
building while nonenergy efficient decrease.

Annual Operating Expenses
Direct Capitalization

Discounted Cash
Flow

Yield/ Cap Rate

Operating Expenses may decrease, while tenants and landlords
may benefit.
Yield will decrease due to higher marketability, lower vacancy
rates and therefore the lower risk in comparison to non-efficient
buildings.

Adjustments

Direct consideration of enhenced thermal quality, longer remaining
economic lifetime and upgraded marketability of energy-efficient
buildings.

Annual Operating Gross
Income
(holding period e.g. 10 years)

Rents may increase (adjusted growth rates), lease terms will
elongate due to the better marketability and the narrow markets.

Annual Operating and Capital
Expenses

Operating Expenses may decrease, e.g. because of special capital
expenditures to improve energy efficiency during the investment
period.

Discount Rate/ Terminal Cap
Rate

Discount Rates may decrease due to declined risks of energyefficient buildings.

Discounted Cash Flow from Better expected marketability due to an improved energy
Sales
efficiency level will be reflected in an adjusted exit yield/cap rate.

Source: http://www.immovalue.org/pdf/immvalue_wp7_report_d7.2.pdf
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4.3.1 Qualitative integration of green issues into valuation
According to the report of “IMMOVALUE”, except for the question of how to quantify the
impacts of energy efficiency to buildings, valuers could also use the descriptive part of the
report to reveal the impact of energy efficiency of the valued building. And based on this,
they can perform further calculations. Due to the event that the market and its participants
realize the impact that energy efficiency/ sustainability issues may bring to the market, the
valuers must

prepare recommendations in their valuation report relating to these issues. In

fact, if the market has already recognized the impact of sustainability features, it is
indispensable to quantify this impact brought by sustainability.

A valuation report should document the valuation process and argue for the parameters that he
used in the valuation report. A valuation report is incomplete if it does not contain the aspects
of energy efficiency and sustainability in the future. If the valuer can not quantify the
sustainability impact in case of lack of market data or non-transparent market, then the energy
performance of the building should be mentioned in the descriptive part of the valuation
report. Such information related to sustainability compared to its peers may help customers‟
decision making process and increase transparency. Usually, valuers use a valuation report
which contains a chapter with the description of building components (see left side of exhibit
6). This chapter named “description of the building” often consists of 4 parts. The building
components that are related directly or indirectly to energy efficiency such as thermal
insulation, type of windows, heating/cooling installations could be included in the valuation
report. However, in order to easily approach the sustainability in a simple, understood and
replicable way, a separate chapter which describes sustainability issues is necessary in the
valuation report (see the right side of exhibit 6).

This separate chapter should include the definition of energy efficiency/ sustainability within
the property context and the three aspects of the Triple-Bottom Line Model: the
environmental, economical and social aspects.

Besides, there are increasing number of

sustainability rating tools in use like BREEAM , LEED, Green Star etc. Those tools could
provide valuers important information about the sustainability quality of the building.
Furthermore, one can estimate some quantitative adjustments of valuation parameters like
market rents or maintenance cost. The extent of the adjustments is highly correlated to the
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parameter itself and thus one must explain the adjustments within the descriptive part of the
valuation report.

In the separate part of the valuation report, it should describe the following sustainability
aspects: (1) land use, (2) design and configuration, (3) construction materials and services,
(4) location and accessibility considerations, (5) fiscal and legislative considerations and
(6) management and leasing issues (RICS, 2009, pp8). When the EPC data of buildings are
available, valuers could use them to integrate sustainability into property valuation. But firstly
they should be clear about the content and format of the EPCs and the authorities which
supplies and registers EPCs. The information of the EPCs could be used by relating the
national standards when integrating sustainability issues. These information are: (1) Overall
energy quality expressed as an energy mark (0-100) or energy grade (A to G), (2) Different
annual energy demands/consumptions at final user (final energy) or total annual energy
demand/consumption at the source (primary energy), (3) Costs of the required energy needed
to operate the whole building over one statistical year, (4) Level of energy loads in
comparison to the current standards in use, (5) Year of construction: What were the energy
related standards at that time? For example, what was the thermal quality required at that time
for the building envelope? (6) Age and quality (efficiency) of the technical equipment and
(7) Recommended measures for improving the buildings‟ energy efficiency (construction and
equipment) and associated annual energy savings and investment costs (IMMOVALUE
summary Report, 2010, pp25).

Exhibit 6 Possible structure of the building description nowadays versus future

Source: http://www.immovalue.org/pdf/immvalue_wp7_report_d7.2.pdf

28

4.3.2 Quantitative integration of green issues into valuation
Besides the qualitative part within the valuation report, a quantitative way to reveal the value
of green features is more necessarily needed when the market acceptance for green building
had grown. Quantifying the premium value which green features could bring is not an easy
task and one of the IMMOVALUE project‟s main aim is to quantify the benefits of green
issues. IMMOVALUE project bridged the gap between the theoretical importance and the
practical application of integration of energy performance and other sustainability issues into
property valuation through modified methodologies based on the three standard valuation
methods. This modified methodology reflect the impact of energy performance and LCCA in
a more transparent and quantitative way. When implementing this quantitative measure,
valuers always need to figure out the key tangible benefits (lower energy cost, maintenance
cost, etc.) and intangible benefits (improved occupancy productivity, higher tenant retention
rate) of green buildings. Usually, the adjustment of potential gross income based on the
expectation of lower operating cost is used to as a leverage to reflect the energy performance
and LCCA benefits of a building within the property valuation. In order to reflect this
leverage, the rough estimation of operating cost of current valuations must be forecasted in a
more solid way. The operating cost could be differentiated into recoverable and nonrecoverable cost. The information from EPC and LCCA could provide a transparent and
traceable basis for such forecast. In other words, the operating cost could be a major link
between valuation and EPC/LCCA. The forecast of operating cost may contain the following
cost items (see exhibition 7).
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Exhibit 7 Main operating cost items
Cost item

Description

Relevance from an EPC/LCC perspective

Building

Costs for regular and routine A precise analysis of costs for cleaning is

related

activities such as cleaning, necessary with respect to the building

facility

inspections,

management

management

costs

service contract, products or also show high discrepancies in cleaning

caretaking, façade, since different façade systems (with
of

planned highly different energy performance) may

materials used for mentioned

cost.

activities
In addition the cost for inspection and
caretaking will increase with increased
complexity of the technical systems in the
building.

Utilities

- Costs for energy such as fuel

Cost for energy can be derived from the

energy,

for heating, cooling, power,

EPC

water, sewage

lighting as well as water and

– using a careful “interpretation” of the

sewage costs

figures
from the EPC (see in detail below)

Repairs and

Regularly maintenance costs

As a simplification maintenance costs are

replacement of

defined by value size of area,

often calculated as a fixes share of

minor

contract term

construction cost. In reality, however,

components

maintenance costs are not a direct function
of construction cost but depend to a high
degree on the complexity of the technical
system and on other building characteristics.

LCCA can derive solid figures on expected
maintenance cost from comparisons with
buildings with the same characteristics (at
least in some building elements that are
assumed to be “cost drivers”)
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Replacement

Costs

of

performance

major

to

keep
of

the For a solid forecast of replacement cost the

building SLP approach is very helpful. Also in this

system elements including design case comparisons with buildings that use
project

management similar technical solutions for “critical”

and

and

components

such as exchange roof or elements – such as shading systems,
facade

ventilation systems etc. – produce traceable
cost assumption in this field.

Refurbishment

Costs to improve the

In the context of property valuation this cost

performance of a building

elements plays a role mainly in those cases

including design and project

where a refurbishment is needed because of

management, such as new

lacking functionality of the old system.

chillers or boilers with higher
energy efficiency
Source: http://www.immovalue.org/pdf/immvalue_wp7_report_d7.2.pdf

The following parts will show how these modified methodologies work and when it is
appropriate to apply them.
4.3.2.1 Modified income related approach
Based on the feedback from the real estate industry, there is much work to be done in the area
of the valuation of green building. More research and analysis need to be addressed. Bowman
and Wills (2008) made an important contribution to this issue, and made several useful
recommendations including macro policies and implication for the Discounted Cash Flow
approach for the valuation of green value, both in Australia and internationally.

Bowman and Wills (2008) mentioned all the stakeholders in the real estate industry including
investors, owners, managers and developers in Australia begin to consider the valuation of the
green value of building is getting more and more important for their lower building operating
cost, ease of sale and rent, high tenant retention and higher occupancy rates. The consensus in
which the green building will outperform conventional buildings has already been achieved.
In Australia, green building (which was mentioned as green star building) obtains tremendous
attention during the past few years, accounts for 30% in the new building market. Based on
the surveys and interviews, the majority of investors would like to pay more for a green
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building because of the improved marketability. This could be a competitive advantage of the
company since they could easily sell and lease, reduce the vacancy times. Besides, the
demands from government for the improved economic and environmental performance are
also key drivers of green building. However, in the long term, the main drivers for the green
building are rental growth, tenant retention and saved operating cost. And also, the green
buildings also indicate some intangible values such as improved productivity, wellbeing and
occupational health and safety, but the market acceptance is limited. It is most likely that the
market will be separated into two parts, green buildings with premiums and existing
conventional buildings with discounted value.

Among the three conventional valuation approaches, the DCF approach was highly
recommended by Bowman and Wills (2008) for the green value appraisal. The reason is that
this approach needs valuers explicitly reflect various aspects of the subject building such as
rental rates and capital expenditure allowance. It could more fully reflect the aspects of the
building. The application of sales comparison approach has its limits because of the difficulty
of finding comparables. The DCF method for both green buildings and conventional buildings
allow valuers to explicitly reflect all the key variables based on comparable evidence. The
variables which may influence the superior performance of green buildings or inferior
performance of conventional buildings in DCF were listed below. These variables include
advanced lease type, higher gross or net rents; longer lease term; new lease provisions; higher
growth rate; lower outgoings due to new technologies; reduced vacancy rate; higher tenant
retention; less capital expenditure and long lifecycle; higher terminal value; lower discounted
rate.

In general, when considering energy performance or green features of a building, the
following parameters within the income approaches will be adjusted: potential gross income,
operating expenses, lease terms and tenants‟ retention, remaining economic-life, yields/ cap
rates. The main drivers of green value could be classified into tangible benefits (e.g. lower
energy cost, maintenance cost, etc.), intangible benefits (e.g. improved occupancy
productivity, etc.) and public benefits (e.g. tax savings, etc). The modified approach based on
the standard approach could be achieved by the adjustments of potential gross income,
applied yield and building‟s economic life. IMMOVALUE project proposed a newly
developed scoring model- the WAPEC (Weighted Adjustment for Valuation Parameter
Effecting Characteristics, see exhibition 8) to quantify the degree to which the property
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markets have already been influenced by energy efficiency or green features. This model
could be used as a tool to quantify the adjustment factor in percent to adjust the market data of
comparables for the subject property being valued.

Exhibit 8 Degree of market influence

Source: http://www.immovalue.org/pdf/immvalue_wp7_report_d7.2.pdf

Since the income related approach and its variables are all based on the expectation of future
rental income, it indicates that the properties which are valued by this approach should be the
income producing properties like offices or other commercial buildings. Compared to the cost
approach and sales comparison approach, income related approach could provide wide
possibilities for integration of energy performance information or green features into
valuation. As it is illustrated in exhibition 9, using direct capitalization approach, one can get
adequate adjustments through modification of potential gross income, operating expenses,
yield and other characteristics.

33

Exhibit 9 Theoretical linkages within the Direct Capitalization Approach

Source: http://www.immovalue.org/pdf/immvalue_wp7_report_d7.2.pdf

Valuers can achieve similar adjustments possibilities within the Discounted Cash Flow
approach, which provide a more holistic way to reflect the impact of energy performance or
green features within potential gross income and operating expenses. Generally, the
Discounted Cash Flow approach deal with the forecasted and discounted revenue more or less.
The appraiser uses market data and currently available information to estimate the rental value
in order to get the potential gross income of the property being valued. The following possible
linkages may provide valuers with an overview of how to quantify and integrate energy
performance or green features within the Discounted Cash Flow method.
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Adjustments of potential gross income
It is the fact that tenants benchmark their total occupancy cost rather than just the rental
payment. Energy efficient buildings, to some extent, could reduce the non-recoverable
operating expenses (the cost which cannot be passed to the tenant) because of longer
economic lifetime, increased tenant retention and therefore reduced vacancy rate and lower
maintenance cost. Also, because of the energy efficient buildings are desirable and prestigious,
the higher demand for energy efficient building may lead to a higher tenants' willingness to
pay, while the rent for conventional buildings may decrease. It is hard to predict to what
extent the rental income will increase compared to the non-green/ non-energy-efficient
buildings on a general level. The market will set "new" prices for the energy efficient
buildings and non-efficient buildings eventually when the market really accepts the energy
efficient building. Furthermore, valuers must consider a lot of other factors such as the
location of the building: retail units in top-locations tend to achieve a higher rent and lower
vacancy rate regardless of the thermal quality. Thus, the relevance of energy efficiency within
the property valuation is related to many factors like market state, vacancies, location, etc.
However, most markets today do not reflect good results regarding to the energy efficiency
buildings, valuers should not estimate the value pro-actively based on assumed market
reaction. That is to say, a valuer should reflect the market, but not influence it.

Adjustments of lease terms
When applying direct capitalization approach, it fails to reflect the impact of green leases in
the valuation process. Since the green building features could influence the lease terms, it is
strongly recommended to use a more advanced technique like DCF to appraise green
buildings. The lease terms of green buildings are usually longer than conventional buildings
due to its green features and market acceptance. Long rentals could be a substitute for the
higher rents when government or big companies rent energy-efficient buildings. The potential
lower vacancy rate will lead to higher overall revenues and will be connected to higher rental
income. Also, this will lead to a real lower vacancy rate and collection cost with a higher
potential income range between 3% and 4% (in Germany and Austria) of potential income for
green buildings. Furthermore, this advantage could bring higher quality tenants who are with
good economic background and more probability of renew of lease contracts for green
buildings. Lower maintenance cost could be achieved by only from the technical equipment,
independent of energy certificate. However, the date from energy certificate should be
mentioned since it will be very useful for the correct derivation of maintenance cost.
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Probability of (re)letting
An important fact which was reported by many different market players is that the probability
of (re)letting of sustainable or green buildings is, on average, higher than the conventional
buildings. In the DCF methodology, one can integrate this by modeling periods of (re)letting
and thus give premiums for properties with longer letting periods, quicker re-letting and
shorter periods of vacancies.

Adjustment of the remaining economic life
When implementing a DCF methodology, the remaining life of a property should also be
addressed. It refers to a period that one can use in the future. This period could be extended by
carrying out certain refurbishments. Although the potential changes of property's remaining
economic lifetime caused by energy efficient characteristics are impossible to measure at this
stage, it is still necessary to mention these potential changes. If a comprehensive market
change will come in the upcoming years, the demand of energy efficient buildings will
increase in future. If people assume that the demand of conventional buildings or the
marketability of conventional buildings decrease in the following years, they will forecast that
the remaining economic life of these buildings would also decrease.

Adjustment of yield
If we refer the effect of energy efficiency to the overall risk and this risk has not already
reflected by the rent or other aspects, one can reflect this risk by adjusting the applied yield
concerning these long term effects. The deviation of the yield is always one of the most
important parts of valuation process when one applied direct capitalization approach as well
as Discounted Cash Flow approach. The integration of energy efficiency issues into property
valuation in this context will change the demand side of market to some extent. Buildings
with good thermal quality or other sustainable features will have a lower risk concerning
marketability than those conventional buildings. The future proofed attributes of green
buildings or energy efficient buildings will result in a lower risk and therefore a lower yield,
especially when against the rising energy cost. This effect of lower yield is not redundant to
higher income as the likelihood of a better growth rate needs to be reflected in the yield.
Finding the "right" yield is the most crucial part of every valuation. And in most countries, the
applied all risk, terminal, equated, equivalent and so on yields are the most vulnerable part of
valuers. Or we could say that it is just the valuers' own feeling of market. A huge gap exists
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between the theoretically profound calculations of yields and practical applications of
available market data. It indicates the fact that it is very difficult to accomplish by adjusting
the yield when integrate energy efficiency into property valuations.

4.3.5.2 Modified sales comparison approach

Despite there are many aspects need to be considered, energy consumption may be the most
feasible one to measure and it is connected directly to the economic performance. Therefore,
in Europe, it is suggested that the data from Energy Performance Certificates (EPC) could be
considered when implementing the appraisals of properties. A methodology based on the sales
comparison approach for real estate appraisal of green value which is proposed by Popescu et
al (2009) is introduced here. This methodology incorporates the expected costs of
wasted/saved energy due to the worse/better energy efficiency as the symbol of depreciation/
appreciation of the value of building. The IMMOVALUE project, which will be discussed in
the following part of the paper, with its main objective to identify appropriate methodologies
by considering European Energy Performance Certificates into real estate valuation,
contributes a lot to the process for the proposition of this methodology. The methodology here,
considered in the sales comparison approach, is a novel one, compared to IMMOVALUE
project.

Popescu et al (2009) stated that the accurate valuation for buildings are very important for
households, firms and agencies since the information could influence many financial
decisions in many fields of economy. Traditionally, there are 3 approaches for the valuation:
cost approach, income approach and sales comparison approach. Each approach has its
advantages and disadvantages and which one is the most appropriate is based on the type of
building and the data on hand. We have already discussed the conditions to apply each
approach. Here, the proposed methodology is based on the sales comparison approach since it
believes that the identical building should have identical values. In the sales comparison
approach, the valuers should estimate the differences/similarities between the subject property
and the comparables by considering various elements. Then the adjustments of the price to the
known price of the comparables should be made to derive the price of the subject property.
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The main idea of this methodology is to incorporate the energy efficiency information into the
valuation process. In the sales comparison approach, the difference between the energy
demand of a reference building and the subject building stands for the wasted/saved energy or
the energy efficiency of the building. The energy efficiency is a comparison element between
the subject building and the comparables. The expected cost of the wasted/saved energy
(WSE) is a proxy of the depreciation or appreciation of the value of the building. WSE is the
difference between the energy demand of a real building and the energy demand of a
reference building. The reference building here is a fictive building corresponds to current
legal standard regarding energy features. The proposed methodology here considers the WSE
as the comparison elements between buildings in the sales comparison approach. (Popescu et
al, 2009)

The energy efficiency of one building is strongly related to its age. The methodology for
taking into age into consideration of valuation process has been well established. As to the
properties with the same age and different energy efficiency levels, the proposed methodology
here needs to use the information from EPC regarding the value of WSE. The calculate
procedures will give us a clear picture of how this methodology works.
The wasted/saved energy of a building is:
WSE =

Eref － EB,

Where:
Eref - annual specific heating energy demand of the reference building [kWh/m2];
EB - annual specific heating energy demand of the real building [kWh/m2].
The difference between WSE of a comparable building and the subject property, denoted △
WSE points out the energy efficiency of the subject property:
△WSE = WSEcomp －WSEsubject . If△WSE>0, the corresponding comparable property
has a higher energy efficiency than the subject property while if △WSE<0, the comparable
has a lower energy efficiency. (Popescu et al, 2009, pp604).

As we talked in the previous part, sales comparison approach could also be applied when
integrate green/sustainability issues into valuation. The methodology proposed by Popescu et
al (2009) which was explained above is basically based on the modified sales comparison
approach developed by IMMOVALUE project.
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Sales comparison approach is based on the idea that identical building should have identical
price. Highly comparable and recently sold buildings are best fit as comparables. The
appraiser need to investigate market in order to get quantitative information, then must
consider the degree of similarities between the subject and reference building. Finally,
adjustments regarding the specific differences need to be applied. The modified methodology
based on sales comparison approach proposed by IMMOVALUE project take the idea of
Energy Saving Potential (ESP) of a building into consideration since it represents a feature of
energy efficient building. The ESP refers to the difference of annual energy demand between
the subject building and the reference building. Both these information could be obtained
from Energy Performance Certificate (EPC).The calculation of each demand and the meaning
of reference building is depend on the national procedures for energy assessment within EPC.
This proposed methodology need the property valued has an EPC. Therefore, it may lead to
pitfalls in implementation when lacking of data. Until there are enough energy efficient
buildings in market, this proposed methodology will be useful.

The calculation of ESP (IMMOVALUE summary report, pp43) is:
(ESP)j= (Edemand)j-(Eref)j
where:
ESP - energy saving potential of the building [kWh/m².year];
Edemand - energy demand/consumption of the building [kWh/m².year];
Eref - reference energy demand [kWh/m².year].
Rates of ESP must be calculated for each energy type “j” (“j” represents different energy type,
for example, j=1 for gas, j=2 for electricity). Technically, these two calculations are both
based on the difference of energy demand or consumption between the reference building and
the other building. The difference between the two methodologies is that ESP deals with one
specific energy type at one time, WSE deal with the energy demand/consumption of the entire
building.

The methodology proposed both consider the added value of energy efficiency by converting
the energy saving into present value. The equation is:
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Where:
MAR - market adjustment coefficient;
j - type of energy (i.e. j=1 natural gas, j=2 district heating, j=3 electricity)
PE - actual price for each type “j” of energy [€/kWh]
i - discount rate [-]
t - remaining economic lifetime of property [years]

The market adjustment coefficient refers to the willingness to pay for energy performance.
The coefficient MAR is 0-25%, 25-75%, 75-100% for low, medium and high awareness,
respectively. This approach works best when the subject property and the comparables have
the same source of energy, which is always the case for condominiums. If the properties use
different source of energy, the result will be affected. And also, this proposed methodology
works better when the comparables are constructed in the same standards as the subject
property. The discount rate should also be different for each type of energy.

4.3.5.3 Modified cost approach
Among the three main valuation approaches, the cost approach is the least frequent used
approach since it cannot reflect the market in most cases. Nevertheless, it is still worth
mentioning here since it may provide some useful thoughts at the very early stage for the
valuation of green buildings. The cost approach focus on the replacement cost of the building
being valued. The market value of the property is the sum of the land value and the total
replacement costs of a new building reduced by the depreciation. This approach could be
applied in the case which there is no comparables and the market actions cannot be observed.
In general, this method is used for particular purpose where the costs play the dominant role
for the building.

In the cost approach, the main value driver could be categorized into two aspects: the
technical effects and the market effects. These two effects account for the adjustments in
40

order to match the construction cost and the actual value of the building. If we look it in an
economic context: the technical effect is related to the supply side contains the technical
characteristics and the construction type; the market effect contains the market reaction, thus
it is from the demand side. The replacement cost refers to the construction cost of the object at
the point of time the valuation is taken, reflecting current economic and technical aspects. The
adjustments parameter can be obtained from this specification. By comparing the actual
building and the theoretical implementation of replacement, the replacement cost could be
figured out. The market effect contains the demand side and usually relates to the market
awareness of energy efficiency. The integration of technical effect can be done more easily.
All the technical effects could be identified by inputting the additional value due to the higher
quality of material and other equipment. The market effect connects to the demand side of the
market. The main issue here is that how the market will honor the energy efficient buildings.
When considering the market effect, the market evidence must be taken into account.

When integrating the effects of energy efficiency by cost approach, four aspects must be
considered carefully: Replacement costs, Adjustments (other value affecting characteristics),
Depreciation and Adjustment based on market evidence. Exhibit 10 gives a general process of
how to integrate green issues in the valuation process.
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Exhibit 10 Integration of technical and market effects
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5. Methodology
The thesis begins with a discussion of the concept of sustainability, green buildings and the
traditional valuation approach. Then valuable information are extracted from the reports of
IMMOVALUE project, which is aiming to improve the market impact of energy certification
by introducing energy efficiency and life cycle cost into property valuation practice. A survey
collecting Swedish valuers‟ opinion towards the sustainability issue is implemented and some
results from early surveys are also employed for exploring this research area.
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6. Survey results of valuers’ opinion
6.1 Early results of survey related to green building valuation
6.1.1 Survey from Roland Berger
An online survey launched by Roland Berger which evaluating the willingness to pay for the
sustainability features of assets investigate 40 big real estate companies in Germany,
Switzerland and Austria. The result showed that 70% of the real estate investors are willing to
pay 8.9% higher for sustainable buildings and 86% tenants accept 4.5% higher rents if the
building is sustainable. All these surveys showed that the awareness and weight of energy
efficiency and sustainability issues in real estate industry is growing although these results
only show the intentions. (Roland Berger Strategy Consultants (2010).

6.1.2 Survey from IMMOVALUE project
A web-based survey was implemented by IMMOVALUE to collect the opinions towards the
practice of integrating energy-efficiency respectively LCC-aspects into current valuation. The
survey also roughly assesses the experts' estimation about the future trends of the importance
of building certification. The survey was distributed to about 1,000 valuation experts and 153
of them responded. Among those participants, 35% were from Germany, 33% were from
Romania and 25% were from Austria, the rest were from United Kingdom, Norway, Sweden,
Belgium, Czech Republic and the United Arabian Emirates. 71% of them are self-employed
or employed valuers, the remaining 29% were related to banking and investment, facility
management and real estate agencies.

The results can be summarized as follows:
·More than 50% of the valuers believed that a market response towards building with energy
efficiency or sustainability aspects will appear by adapting parameters such as market rent,
the maintenance cost or the yield.
· 57% of the valuers pointed out that the income related approaches, the direct capitalization
and DCF approach are the most appropriate valuation approaches to integrate issues of
energy-efficiency and sustainability.
·57% of the respondents have already thought about the topic within the descriptive part of
their valuation reports and another 34% are considering it because of its rising importance.

44

·Following are some critical numbers which can indicate the respondents' opinions and the
main trend. 93% agree or strongly agree that the energy efficient or sustainable buildings will
gain a higher market value. 95% agree or strongly agree that the importance of the
sustainability topic will rise in the near future, in 2 to 5 years. 77% agree or strongly agree
that there has been growing importance of integrating energy efficiency into property
valuations in the last few years. 66% agree or strongly agree that the adaptation of the
valuation standards is necessary.

6.1.3 Survey from Green Building Council of Australia
This survey from the Green Building Council of Australia, implemented by Bowman and
Wills (2008) investigated the commercial property industry stakeholders where interviewees
represent 31% of the total property fund assets in Australia. Due to the development of
consistent standards, valuers need to share information on the current practice so that they can
put a correct value on green buildings and keep pace with the market place. The results of the
survey are summarized as follows:
·All respondents believed that the investment performance of a Green Star building will
outperform traditional buildings over the medium to long term, but not necessarily the short
term.
·Forty-five per cent of survey respondents indicated that tenant demand is driving the need for
their organizations to implement green building practices.
·A Green Star rating is important in reaching an investment decision, but financial return
cannot be compromised.
·The majority of respondents indicated that they would pay more for a Green Star building.
·The overwhelming majority of respondents would be prepared to invest in a Green Star
building despite the possibility of incurring a short-term loss.
· The improved marketability of green buildings is highly regarded by the respondents.
·Long-term rental growth, tenant retention and operating cost savings are the key drivers of
the increasing market value of green buildings.
· All respondents identified the DCF approach as being the most suitable method to assess the
valuation of green buildings.
·All fund managers and developers interviewed are developing an internal sustainability
capability.
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6.2 Survey results of Valuers’ opinions in Sweden
I carried out a survey to collect the valuers‟ opinions towards the valuation of green building
in Sweden. The survey had been distributed to 310 participants, where 138 of them are
certified real estate appraisers in Sweden and the rest are experts whose work are related to
valuation. Actually, valuers do need to share their thoughts and information related to this
rising issue. Integration of green/sustainability into valuation is rather in an early stage, thus
much efforts need to be done by the market participants, especially the vlauers. This survey
also aims to collect the changes of valuers‟ opinion towards this question. As far as now, only
20 participants have responded to this survey. Although respondence rate is low, it still shows
some insights about the valuation of integrating green/sustainability issues. The original result
will be displayed in appendix and a summary of the result is listed as follows:
·95% of the respondents partly or strongly agree with the statement “The willingness to pay
and the market acceptance for the environmental features have grown during the last two
years.”

·80% of the respondents partly or strongly agree that “In today's valuation process, the green
issues are taken into account more than 2 years ago.”
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·Compared to conventional buildings, green buildings/environmental friendly buildings could
get premiums through certain parameters. Among those parameters, 65% partly or strongly
agree with the parameter “low yield, because the risk premium is lower”; 85% partly or
strongly agree with the parameter “Lower operation costs in comparison to conventional
buildings”; 70% partly or strongly agree with “Higher rents, due to a „green‟ rent premium”;
80% partly or strongly agree with “Lower vacancy rate in comparison to conventional
buildings” and which is worth to mention here is that almost 50% respondents don‟t agree that
green building could get premium due to “Lower exit yield, due to slower depreciation”.
Some additional comments regarding this are: “Green buildings has lot of complicated
technical equipments with rather short life length. In the long run they can end up with higher
costs than a conventional building.” “The classification as such is of low importance
compared to the performance, letting situation (rents, vacancy rates etc.) and reported costs
for operation (in particular costs for media), maintenance etc.”
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·90% respondents believe that the energy efficient or sustainable buildings will generate a
higher market value than now in the near future 2-5 years.

· 95% respondents partly or strongly agree that it is important to incorporate green
issues/energy efficiency features into property valuation. Some additional comments are: “As
lower operation costs in comparison to conventional buildings will affect value.” “The
performance should always be taken into account. The classification as such has much lower
importance.”
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·With respect to the topic for integration of green issues into valuation process, 55% just
think about it due to its rising importance and 40% considered the sustainability topic within
the descriptive part of valuation report. Some of the respondents mentioned that they make a
comment about the effect it has to rents, costs and vacancies and due to the little number of
green buildings, integrating green features into valuation will be a problem in the coming
years.

· 95% respondents partly or strongly agree that the energy performance of a building is the
most direct and feasible way to reveal the value of green buildings so far. Also, the effect on
easy letting should be considered.
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· 70% respondents partly agree that the data of energy efficiency (energy performance
certificates) of buildings are available here in Sweden during the process of property valuation.
But not all property owners are keen to provide actual figures.

· Among the three basic valuation approaches, 50% think that income related approach, 35%
think the sales comparison approach, and 15% think the cost approach is the most appropriate
for valuing green building. Some respondents stated that if the buyer would buy it for the
income it generates, then they would use an income related approach. The sales comparison
approach is too rough to use since many factors make up the price and it is hard to extract the
“green” factor and there are too few comparables. 95% agree that using sales comparison
approach to integrate green issues into property valuation is difficult because of the lack of
comparable objects.
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· Some comments from appraisers were stated as: “It is difficult because all new properties
are green properties and we compare these with old properties, which have completely
different characteristics (old properties are usually to some degree obsolete.” “The new
construction market virtually requires that the office building have an attractive sustainable
feature to its tenants and this in turn will impact the transaction market.

Here the respondent rate is relatively low because this survey was conducted in English to the
Swedish valuers. However, based on the answered questions by these respondents and some
early survey result, we can assume that the valuers who have not responded to this survey
would have a similar attitude with the respondents towards this issue.
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7. Analysis
Implemented qualitative surveys and analysis demonstrate that experts and market
participants expect a premium of the energy efficient/green building according to the degree
of sustainability and the respective energy performance certification. However, because of the
lack of data and comparable information, it is difficult to give out clear indication of
quantitative effect in the mid and long run in a national or international level. Nevertheless,
one can identify some linkages within the several valuation methods where the valuers and
market participants expect the effect in the near future due to the sustainability discussion.
The modified methodologies proposed by IMMOVALUE project, which were based on the
three basic valuation approach, bridging the gap between the theoretical importance and the
practical application of integrating energy efficiency and other sustainability features into
valuation practice. These modified methodologies were demonstrated working well by 15
case studies which were reviewed by well known experts. However, the value impact is still
very limited for green buildings until the market sensitivity for energy efficiency and
sustainability issues has grown. In other words, the market should not only account for the
cost advantages but also the comfort level of buildings, etc. for sustainable buildings.

As we can see from the survey results from Sweden valuers, the performance aspects were
extremely strengthened when considering the green building valuation. At the very early stage
of the process, the most direct and feasible way to reveal the green impact is the operating
cost or maintenance cost of the building. The study from the IMMOVALUE project also
indicates that the maintenance cost is the main linkage between the valuation and the energy
efficiency. Therefore, the maintenance cost should be paid primary attention at this early stage.
As a starting point to value green building, figuring out the impacts of green features in
maintenance cost, in some extent, is a rather easy and feasible way to quantify the effects of
energy efficiency and other sustainable features. Although green buildings have many
attributes including not only energy efficiency but also like green materials, designs etc.,
taking the maintenance cost, especially the energy efficiency as the indicator of effect for
green features, is the most reasonable and feasible way for integrating green features into
valuation practice.

These three modified approaches were demonstrated to work well under the verification of 15
case studies in IMMOVALUE project. However, the prerequisite for the application is the
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availability of market data of EPC (energy performance certificate) and other sustainability
features. Even thought the EPC was regulated by law, the information of it is still very vague.
In order to gain a broader application of the modified approach, valuers need reliable data set
related to the reference and the comparable buildings not only including data on building site,
rent level but also data on the energy efficiency and different operating cost categorizes.

Another issue which is worth mentioning here is the implementation process of the energy
efficiency. Not only the energy performance of building is important, but also how easily the
tenants could improve their energy performance. There is a trade-off here between the cost
and benefits of energy efficiency effects.

When applying the three modified approaches, some discussions are worth to be addressed
here.

When applying the income related approach, the adjustment of the non-recoverable operating
expenses and vacancies are based on the assumption that the market acceptance of green
buildings increase in the future, and this will lead to lower vacancy rates. That is to say, the
adjustment of operating expenses and vacancies made for the effect of green features need the
market acceptance and tenants‟ awareness in the future. Besides, the effects of lower vacancy
rate and operating expenses as we discussed previously mainly refers to the changes on the
demand side of the market. The introduced approach is based on the assumption that the
energy efficiency information could increase tenants' awareness with respect of green features
of buildings and consequently increase the demand.

On the other side, effects of green features could not only be derived from the market side but
also from the technical qualities of buildings. Maintenance cost here is an example of
technical influence and refer to the cost of keeping property in a good state. The adjustment of
maintenance cost in context of energy efficient building is like buildings with good energy
efficiency are in a good condition and thus in a lower maintenance cost.

When the modified approach is based on the sales comparison approach, one of the most
fundamental tasks of performing a good property valuation is to find enough adequate
comparable data, not only when applying the sales comparison approach. This data is often
used as input data to analyze the subject property. The essential rule of finding comparables is
53

that they really have similar characteristics with the subject property, such as location,
technical equipment, condition etc. and also the aspect of energy efficiency levels.
Unfortunately, due to the lack of market data and low level of market maturity, and also
without advanced analytic tools dealing with same energy efficiency features, finding
comparables in this context is inevitably a very hard task.

A common solution for the cost approach is proposed by IMMOVALUE project. However, it
cannot be applied to most countries because of different characteristics of each region or
country.

According to the study result of IMMOVALUE and the survey result from mine and other
experts, the income related approach is the most appropriate to take energy efficiency and
other sustainability features into valuation.

It has been achieved a consensus that green buildings/sustainable buildings will outperform
than conventional buildings in social, economical and environmental aspects (the Tripple
Bottom Line) (Brundtland, 1987). The importance of the green issues within the real estate
industry has been realized by market participants and experts. As a good way to incorporate
all stakeholders of sustainability, integrating the green/sustainable features into the valuation
practice was considered significant and necessary by the valuers and other experts. Based on
the results of IMMOVALUE project and the surveys implemented before, taking energy
performance of buildings becomes the first step for the integration of green features. Although
there are so many aspects of green features, taking energy performance is the most direct and
feasible one to measure. Thus, energy performance is chosen as the measure to indicate green
effects. As far as now, most valuation report deal with the effect of green features in a
qualitative way such as a qualitative part within the valuation report. Due to the lack of
market data for energy efficiency performance and the lack of quantitative analytical tools,
quantifying the effects of green features in a numerous way is difficult. The survey result
from the Swedish valuers‟ opinion also indicate the rising importance of the sustainability
issues within real estate industry and the necessity to integrate green features into the
valuation practice. For the three basic valuation approaches, sales comparison is not so good
because of limit of the amount of green buildings. It is recommended to use income related
approaches. Furthermore, according to the survey result of Swedish valuers, it is important to
focus on the performance of those green buildings. Thus, figuring out what is the advantage of
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green buildings will help a lot in the way of integrating green features into valuation practice.
Green valuation needs more efforts from not only valuers but also from government to
provide more support (e.g. certificate available). For valuers, it is important to share
information, reveal the value, but not affect the value. Market need time to accept green
buildings. When quantify the effect of green buildings, use income approach parameters such
as maintenance cost, lower vacancy rate and so on to indicate the premium value of green
buildings.
Kuiken (2009)'s research result showed that there is a growing demand of green buildings in
Netherlands and Sweden, but no clear evidence could show a price premium for these green
buildings. One reason is that the factors used to determine the value is almost the same with
those conventional buildings. The other reason is that the number of green buildings is so
limited in these two countries. However, it also suggested that the green building or energy
efficient building, as a product, will grow by itself since the cost of "not to go green" is so
higher according to the investment theory.
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8. Conclusions
Green valuation is in a very early stage. Qualitative survey and research demonstrate the
rising importance of sustainability/green issues within real estate industry, but adequately
quantify the impacts of green features in a quantitative way still face a big challenge. One of
the main reasons is the lack of data for green buildings in the market. Due to the little number
of green buildings, finding comparables with similar features becomes a very hard task.
Valuers and market participants both believes that incorporating green issues into valuation
and give a added value for those green buildings is necessary and helpful for the sustainability.
As we mentioned before, through the process of integrating green features into valuation, a
complicated operation could be easily and systematically connected by different market
participants such as developers, constructors, valuers, tenants and government etc. Based on
the early results of surveys implemented by the author and other experts, it is reasonable to
take energy efficiency as a breakthrough point when integrating green issues into valuation.
Since there are too many aspects of a green building and the energy efficiency feature is the
most direct way to prove the superior performance of green buildings since people could feel
this difference directly through lower maintenance cost and saved energy consumption.
Furthermore, the energy performance is easy to measure and the information of this could be
obtained from EPC (Energy Performance Certificates), which was compulsory for new
buildings through a legal regulation.

In the way of valuation for green buildings, IMMOVALUE project has moved a big step and
contribute a great job for integrating energy efficiency/ LCCA into valuation process. It
proposed three modified methodology based on the three basic valuation approaches.
Although these modified methodologies cannot be applied to every country due to different
market situation, they are very helpful for valuers when considering green features of a
building in their valuation process.

Based on the previous analysis and the survey implemented, several recommendations may
help the integration of green features into valuation practice, which is in a very early stage.
· Valuers and experts need to share information and discuss with stakeholders within the real
estate industry and from government in an international level regarding the issue of

56

integrating green features, especially energy efficiency into valuation report. This includes the
conferences and academic papers.
· A system and transparent data set of green building need to be established. Government
should urge the registration of EPC (energy performance certificate) of new buildings
although it has been regulated by law.
· Property professionals should be encouraged to learn the sustainability issues to improve
their understanding of green buildings and their performance in economic and environment
aspects.
·Regulators, policy makers and professions need continue to find new ways of improving the
awareness of the effect of green buildings so that valuers could quickly detect the market
trends.
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Appendix
Survey results of Swedish valuers:
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