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Abstract.
RELEVANCE: The value of any intervention in the built environment is most relevant for the stakeholders that are investing
in it. For them all costs need to be balanced with benefits - not necessarily directly financial, but adding value to the
performance of the accommodated organization. Business cases contain performance criteria like competitive advantage
(branding the organization), productivity (optimally supporting users of the building), profitability (on organizational level)
and sustainable development (monitoring the ecological footprint). In the changing real estate markets – from supply-driven
to demand-driven and with increasingly higher vacancy rates – priorities in decisions about buildings have been shifting.
PURPOSE: This paper elaborates on how (a) the trends in real estate markets and (b) changing priorities in decision making
affect the quality demand for buildings and their facades.
DESIGN/METHODOLOGY/APPROACH: This paper is based on research of the Real Estate Management chair in general (mar-
ket analysis, transformation trends, conceptual frameworks) and more specifically on decisions about university campuses
in the past 10 years (14 campuses and 57 buildings assessed).
FINDINGS: This paper provides both conceptual frameworks to assess the (added) value of interventions in the built
environment for the client and their (changing) priorities in the brief for buildings and their facades.
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1. Introduction

The value of any intervention in the built environment is most relevant for the stakeholders that are
investing in it. For them all costs need to be balanced with benefits, not necessarily directly financial,
but adding value to the performance of the accommodated organization or individuals. In general
the ‘return on investment’ in the built environment is measured in better performance. The question
is how to measure (changed) performance and relate it to choices in design and engineering, and -
more specifically - facades.
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Fig. 1. Assessing ‘facade value’, linked to performance criteria (Den Heijer, 2011, edited).

1.1. Scientific approach: Real estate management

Measuring the (presumed) impact of real estate interventions on performance is the basis of ‘real
estate management’ as a scientific discipline. If real estate had no effect on performance, no society,
organisation or individual would spend resources on it. Ironically, it is easier to prove the negative
effect of a dysfunctional facade on the productivity of employees - or image of an organisation -
than to find evidence for a positive effect on performance. However, any evidence of the effect
on performance will be important to real estate managers, designers and engineers of the built
environment of the future.

1.2. Four types of values

This paper focuses on decisions about (portfolios of) buildings and their (presumed) effect on
performance, either negative or positive. It uses conceptual frameworks from corporate and public real
estate management (De Vries, De Jonge & Van der Voordt, 2008; Den Heijer, 2011) to operationalize
‘facade value’ linked to four performance criteria, see Fig. 1.
As illustrated in Fig. 1, there are four types of performance criteria that organisations are focussing

on, based on empirical studies and interviews with decision makers in public and private organisations
(De Vries et al., 2008; Den Heijer, 2011; Van der Schaaf, 2002). The four types of performance criteria
connect demand side and supply side of the built environment, on strategic and operational level:
competitive advantage (branding the organization), productivity (optimally supporting the users of
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the building), profitability (costs and benefits on organizational level) and sustainable development
(monitoring the ecological footprint). These criteria correspond with four types of values: strategic,
financial, functional and energy value. These values interact and need to be balanced in each decision
about the built environment.

1.3. Assessing four types of facade value

In accordance with this theory the following four questions – corresponding with the four value
types – should be answered when assessing ‘facade value’:

- How does the building’s facade support the organisation’s identity and goals, adding to the
competitive advantage (rank, distinctiveness) of the organisation and representing the ‘strategic
value’ of facades?

- How does the building/facade affect life cycle costs, market value, adding to the profitability
(costs and benefits on organizational level) and representing the ‘financial value’ of facades?

- How does the building/facade support user activities, improve user satisfaction, adding to the
productivity (output versus input) of the organisation and representing the ‘functional value’ of
facades?

- How does the building/facade reduce energy use, improve the technical condition (indoor climate),
adding to the sustainable development (reducing the ecological footprint) of the organisation and
representing the ‘energy value’ of facades?

The strategic and functional value focus on (optimally supporting) the primary processes of the
organisation – the demand side of the market; the financial and energy value focus on (reducing) the
resources that are required for these processes – the supply side of the market. These four (facade)
value types, the market changes that influence them (Section 2), the way they interact (Section 3),
and how clients prioritize (Section 4) will be subject of this paper.

1.4. Research methods and structure paper

Research results from the Real Estate Management chair in general are used to describe the
changing market context in Section 2: real estate market analysis in public and private sectors, trend
reports and common real estate strategies. These results are based on document analysis, literature
review and databases of buildings and their characteristics – location, age, functions, quality aspects
(including the facade quality), costs and space utilization – making use of theories, concepts and
conclusions from various PhD research projects (De Vries, De Jonge, & Van der Voordt, 2008; Den
Heijer, 2011; Remøy, 2010; Soeter, 2010).
In Sections 3 and 4 the different value types are operationalized and illustrated with evidence from

(PhD) research projects. Some conclusions about “user preferences” – aspects that users consider
‘valuable’ – and “priorities of decision makers” are based on either interviews or questionnaires
(Remøy, 2010; Den Heijer, 2011). Next to analysing these stated preferences (and priorities) the
revealed preferences were also assessed, collecting transaction and vacancy data, and relating pref-
erences to rent prices and costs of ownership (functional versus financial aspects). For assessing
decisions about university buildings all fourteen Dutch universities supplied project data (57 recent
university projects) and portfolio data (14 university campuses). These databases are used to illustrate
trends and to recognise patterns in decision making about buildings and their facades. This paper will
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end with conclusions and recommendations for both the design product (section 5) and the design
process (Section 6).

2. The changing market context

Any decision about the built environment is influenced by developments and trends in the real
estate market. This paper focuses on non-residential real estate. This market is currently (2013)
characterised by high vacancy rates. This is illustrated with some figures from the Dutch real estate
market: more than 14% – representing 7 to 8 million m2 – of commercial offices are vacant and more
than 7% of commercial retail floor area, about 2 million m2. Both are likely to increase (rapidly) due
to the on-going development of new office buildings and large-scale retail on the demand side and
new ways of working and Internet shopping on the demand side (Heijnders, 2013; Koppels, Remøy,
& De Jonge, 2009; Remøy, 2010).

2.1. Most real estate is not commercial

However, ‘commercial real estate’ – even though it dominates the news about the real estate market
– only represents a relatively small part of the total non-residential real estate portfolio. The majority
of buildings are either ‘corporate real estate’ (owned and used by industry) or ‘public real estate’
(schools, hospitals, government buildings, cultural facilities). The Dutch non-residential real estate
market consists of about 80 mln m2 commercial real estate (offices, retail – owned by private and
institutional investors), 120–140 mln m2 ‘public real estate’ and more than 170 mln m2 ‘corporate
real estate’ (Soeter, 2010; Heijnders, 2013). This excludes an estimated 250 mln m2 buildings for
agricultural and other purposes (Soeter 2010, based on historical data about sectoral investment,
building permits and demographic trends).

2.2. Transformation as leading trend

Since the economic crisis and the high vacancy rates ‘transformation’ has been the leading trend in
the real estate market (Remøy & Wilkinson, 2012), both in an ‘upgrading’ and ‘downgrading’ sense.
Transformation usually refers to changing the function of the building – from office space to residential
space for instance – in order to increase the profits per m2 (upgrading). Value is added when the profits
exceed the costs per m2. This can also be achieved by choosing a function that will decrease the costs
(downgrading). In any case the owner of the building will search for a function that is still in demand.
Even the traditionally supply-driven market for ‘commercial real estate’ has become demand-driven,
paying more attention to future use and users. Investors that have traditionally focussed on ‘financial
value’ are now expanding their view to ‘functional value’, ‘energy value’ and ‘strategic value’, because
their potential tenants have plenty of alternative choices.

2.3. Vacancy is primarily related to location, but facade quality also matters

Research (Koppels & Remøy, 2013) shows that vacant buildings in the (commercial) office market are
most likely located in mono-functional, peripheral areas. Certain ‘age groups’ are well represented
in the vacancy rates, like buildings from the period 1980 to 1995 (Remøy, Koppels, & De Jonge,
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2009). These buildings are more likely to be vacant because of their location than because of their
building characteristics. Nonetheless, there also seems to be some evidence that the appearance of
the building has an effect on structural vacancy. Facade material and the facade’s technical quality are
explicitly mentioned as aspects that matter when preventing vacancy or coping with vacancy (Remøy,
2010). Even for buildings that were built after 1995, poor facade quality significantly increases the
odds of structural vacancy. Research results also illustrate that it is easier to prove the negative effect
of a low quality facade than the positive effect of a high quality facade. However, these results show
that facade quality matters in vacancy rates and that the facade therefore represents a financial value
for real estate owners.

2.4. User preferences: The building’s appearance is important

Apart from assessing vacancy rates – identifying revealed preferences of office users – there are
also research projects that measure ‘stated preferences’: how office users themselves rank their
preferences (which can differ from revealed preferences due to the effect of price). Next to location
aspects like the availability of parking, the appearance of the building and the space efficiency (flexible
lay-out) had the highest scores in a so-called ‘office scan’ (Remøy et al., 2009; Remøy, 2010). The
researchers stated that in times of crisis office tenants are “keeping up appearances”, referring to
the importance of the building’s exterior. The building’s appearance was studied as several separate
variables, including facade material, specific architecture, monumentality and building height. Other
research that compares the Dutch and the Australian office market, shows that – in adaptation
projects – changing the appearance of the building has a relatively high added value compared to
other interventions (Wilkinson & Remøy, 2011). This last conclusion again emphasizes the financial
value of facades (extra investment in the facade versus added value per m2).

2.5. Energy performance also affects vacancy

Because of the increased attention for sustainable development – there is a relation between
vacancy and building characteristics for buildings dated from 1995 (until 2013). Their energy per-
formance plays a role in the vacancy rates: a better the energy performance is more attractive
for tenants and consequently also leads to more cash flow. This relation illustrates the connections
between ‘energy value’ on the one hand and ‘functional value’ and ‘financial value’ on the other
hand. Since the facade plays an important role in the energy performance of buildings, this highlights
the energy value of the facade and – due to its impact on both productivity and vacancy – indirectly
the functional and financial value of the facade.

2.6. Demand-driven markets

Corporate and public real estate markets are much more ‘demand-driven’ than commercial real
estate markets: their focus is on their primary processes (i.e. selling products, education, health
care). Real estate is just one of the resources to achieve the corporate or public goals. Consequently,
they will compare the effectiveness of an investment in their buildings with an investment in their
personnel (Den Heijer & De Jonge, 2012). Owners of these buildings want to measure the effect of a
new facade on their performance (productivity, rank, profit, footprint). If a smart facade can improve
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their productivity with 5%, this can be worth extra investments, which should be made explicit in a
business case.
For owners and users of ‘corporate real estate’ and ‘public real estate’ assessing the influence of the

building on performance has a longer history. Their accountability to stakeholders or responsibility
to achieve political goals forced them to. Consequently, they are more likely to make business cases
when they assess the (added) value of investments in their buildings. Compared to commercial real
estate owners they will put more emphasis on energy value, functional value and strategic value than
on (only) financial value – also when assessing the added value of the facade.

2.7. Decentralised budgets

If one trend characterises the context of public real estate, it is the tendency to decentralise
budgets to the users themselves (boards of schools, universities, hospitals, etc.). The advantage
is that all performance criteria – strategic, financial, functional and physical (energy) – are cov-
ered by the same organisation, overseeing both the investment costs and the operating costs.
The disadvantage is that the organisation needs expertise on all of these subjects to make ‘the
right decision about a project’ by weighing different types of values. Since this is even a com-
plex matter to experts, this challenge can also lead to suboptimal decisions, like choosing a facade
based only on the (lowest) initial costs. Consultants, designers and engineers can support clients
in the decision-making process by including all value types in their arguments for building (facade)
solutions.

2.8. Decreasing budgets

In the past decades the decentralisation of budgets has usually been combined with ‘budget
cuts’, which has forced organisations to be more efficient with their resources. This could lead to
focussing on the lowest initial investment level (of a construction project), even if it doubles the
operating costs or – worse - negatively affects their productivity. Nonetheless, the culture of assess-
ing ‘life cycle costs’ and measuring the effect on performance has become more common. This
is most established in sectors with large ‘public real estate’ portfolios, like government buildings
(9–12 mln m2 in Netherlands), schools and universities (40–45 mln m2) and health care facilities
(roughly 55 mln m2), data (Heijnders, 2013) from EIB and VNG. These are the types of clients that
are most likely to make business cases for their decisions about transforming, adapting or adding
buildings – to account for spending public resources and to demonstrate the added value to public
goals.

2.9. Strategy: More quality and less quantity

As a consequence of market developments current trends in corporate and public real estate are
reducing the footprint (both ecological and physical: in m2), considering transformation before adding
new space, reconsidering ‘territory’ and encouraging ‘shared space’ (Den Heijer, 2011). This can be
summarized in “trading quantity for quality of space” (less m2, higher quality). Still, higher costs
per m2 need to be compensated by higher benefits per m2. These trends in the (public) sectors are
illustrated in the next sections, using university real estate as an example.
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3. Assessing value – financial versus functional value

When assessing design and construction projects many clients still consider the investment costs
the most important part of ‘financial value’. Fig. 2 shows a selection of Dutch campus projects (57
projects in the database, Den Heijer, 2011; Den Heijer, Curvelo Magdaniel & Bentinck, 2013) in m2,
investment level, use and goals. These projects were described to create references for new campus
projects. The investment levels of these projects range from 1375 to 4160 euros per m2 gross floor
area (gfa). The database also includes operating costs (maintenance, energy and cleaning), which are
equally important as investment costs for assessing financial value.

3.1. Focus on life cycle costs

Increasingly, clients are focussing on life cycle costs: the total costs of ownership (or rent) per m2.
For the total campus these range from 70 to 130 euro per m2 gfa (data from 13 Dutch universities,
Den Heijer, 2011). Case study research of school buildings also showed that the annual operating costs
have a larger share in the life cycle costs than the annual capital costs of the initial investment in the
building (De Jong & Arkesteijn 2013). The annual capital costs are influenced by what is considered
the economic lifetime of an investment – 30 years is considered a standard depreciation period. A
building with an investment level of 3000 D /m2 would roughly have annual capital costs of 100 D /m2,
when not considering interest on the loan. However, components of the building could have a longer
or shorter functionality, which could lead to new investments (replacements) after 15 years. Any
(facade) solution that extends the functional lifetime and postpones reinvestments can be worth its
initial (extra) investment, which life cycle costs calculations could indicate.

3.2. Measuring benefits per m2

In the annual operating costs the three larges components are ‘maintenance’, ‘energy’ and ‘cleaning’
costs. Especially energy costs are increasing rapidly (Estate Management Statistics, AUDE, United
Kingdom). In the UK more than 160 universities compare data about property costs (75 to 100 £/m2

m2 net internal area (NIA) for the whole campus, excluding capital costs). At the same time UK
universities collect data about the benefits per m2. They use key performance indicators (KPIs) like
“teaching income per m2 teaching space” and “research income per m2 research space”. In the same
year teaching income ranged from 1400 to 2100 £/m2 NIA and research income from 1100 to 2300
£/m2 NIA. If an investment in a new facade concept could add 5% to the productivity (leading to
profit) per m2 annually, the extra capital costs per m2 could be 55 £/m2 NIA (considering the lowest
income/m2). This can be capitalized to an investment budget. This is the type of business case clients
should make for any design, construction or management decision.

3.3. Functional value: Hierarchy of needs

The example above shows that financial value is very much dependent on functionality. Functional
value and financial value are closely connected, representing the benefits and costs of a project.
For assessing the functional value Maslov’s hierarchy of needs (1954) can be used as a conceptual
framework. This classification of cumulative human needs is a useful tool for determining perceptual
qualities that need to be realised and should be operationalized in the brief for a building (Blyth &
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Fig. 2a. A selection of Dutch campus projects, expressed in m2, euros, use and goals – codes refer to the project database
– price level 2009 or 2012 (for projects after 2009), workplace- m2 and % refer to usable floor area (ufa), investment costs
are related to gross floor area (gfa) – for full project profiles, see dissertation (Den Heijer, 2011) and benchmark report
(Den Heijer et al., 2013): http://managingtheuniversitycampus.nl/publications.

http://managingtheuniversitycampus.nl/publications
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Fig. 2b. (Continued)
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Fig. 3. Hierarchy of needs – cumulative levels in quality demand, used for campus research: goals of projects: “plain &
efficient” (covering healthy & safe), “meeting place” (adding social) and “representative” (adding attractive and inspiring) –
applied in Fig. 2.

Worthington 2001). Maslov defined seven types of needs: (a) physiological needs, (b) safety needs, (c)
social needs: need for contact, (d) esteem needs, to be valued and respected, (e) cognitive need: the
urge to know and understand, (f) aesthetic needs: striving towards beauty and the perception thereof
and (g) self-actualisation. For the brief of buildings these were translated to cumulative quality levels
for creating a healthy, safe, social, attractive and inspiring built environment, see Fig. 3.
The essence of these cumulative needs is that they need to be fulfilled from bottom to top: just

investing in an attractive physical environment without covering health & safety issues can have
an adverse effect on both production and user satisfaction. In practice many campus managers
have discovered that creating a (social) place to meet has been more functional – leading to more
productivity – than creating a ‘landmark building’. This aligns withMaslov’s theory. A landmark building
usually adds to strategic value – adding to the reputation and attractiveness of the organisation.
Investing in (facade) aesthetics is also used for urban regeneration, adding to the reputation or image
of an urban area (Riccardo, Van Oel, & De Jong, 2012).
Other research shows that investing in a healthy and safe environment has the best measurable

effect on productivity (i.e. TNO, 2007: assessing school buildings). Again, finding evidence for the
negative effect of an unhealthy indoor environment on productivity is much easier. Business cases for
new (facade) concepts – especially when assessing transformation projects – could also aim at ‘pre-
venting future productivity loss’, as another way of ‘increasing productivity’. Sustainable innovations
can contribute to healthier and safer indoor environment, while contributing to sustainability goals at
the same time. The energy performance of the built environment has gained importance in the past
decade: many organisations have signed agreements to reduce the footprint, not just the ecological
footprint, but also the physical footprint - in floor area per user (Den Heijer & Teeuw, 2011). Priorities
of policy makers have changed, influenced by market developments and changed needs of society,
organisations and user groups. More emphasis on better use of scarce resources (energy, euros, m2)
has changed the real estate strategies of many clients, which will be illustrated in the next section.

4. Changing priorities of decision makers – strategies to reduce footprint

Interviews with decision makers about campuses in the past five years illustrated a change in strat-
egy: from creating territory to creating shared space. The (very) low occupancy rates of classrooms,
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lecture halls, laboratories and offices in combination with the high life cycle costs per m2 were the
main incentive. The relative large footprint per student and academic staff member also negatively
affected the benefits per m2: the production in terms of diplomas, publications, citations, patents
etc. Increasing flexibility while safeguarding identities of user groups has become the challenge on
campus – balancing energy use and strategic value.

4.1. Key performance indicators to measure effect

Reducing the footprint as a campus strategy has many positive effects on a university’s perfor-
mance: it could reduce the costs, increase the benefits per m2, encourage social and intellectual
interaction between different user groups and add to sustainability goals. To measure these effects
(before and after the project) key performance indicators are used for sustainable development (from
CO2 omission to m2 per student), for productivity (occupancy rates, user satisfaction), profitability
(life cycle costs as % of income per m2) and competitive advantage (importance of quality of life
and facilities in the university’s reputation monitor). To illustrate the impact of facilities on compet-
itive advantage: “In 2011 research showed that 36% of British students rejected a university due
to the (poor) quality of its estate” (HEDQF, 2012). Strategic value is usually expressed in terms of
‘opportunity costs’: the cost of an alternative strategy to achieve the same goal. The campus projects
that were introduced in Fig. 2 will be assessed over time on these key performance indicators:
are the project goals achieved and what can designers and other decision makers learn from that
assessment?
By analysing projects from many different public and private portfolios evidence is collected about

the (added) strategic, functional, financial and energy value of (facade) solutions, which will support
designers and engineers. Based on evidence-based insights they can improve their products, align-
ing with the client’s demands in the (facade) brief. It will also contribute to better communication
between the client, designers and engineers, while the key performance indicators combine variables
from both the demand side (goals, users, needs) and the supply side (m2, quality, costs, energy
use).

5. Conclusions and recommendations - propositions for the (facade) brief

Summarizing the previous sections, the following question should be answered to assess ‘facade
value’: how does the facade influence the organization’s productivity, profit, identity and sus-
tainability goals? This paper gave an overview of research projects that contribute to answering
this comprehensive research question. Notions from real estate management research can help
to find more evidence-based answers to this question, to support facade designers and engi-
neers in understanding the preferences and decision-making process of clients. Some of them
are expressed below, in conclusions about facade value and recommendations for the (facade)
brief.

– The facade brief should contain aspects that refer to all value types: financial value, energy value,
functional value and strategic value. Consultants, designers and engineers can support clients in
the decision-making process by including all value types in their arguments for building (facade)
solutions.
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5.1. Financial facade value

– Arguments about how the facade adds to financial value should relate the initial investment
costs to the annual capital costs (depending on the lifetime of the solution: the period until
reinvestment is required) and the operating costs, demonstrating a life cycle costs approach. At
the same time, these life cycle costs should be compared to life cycle benefits (production per
m2).

– Architects and engineers should find solutions to extend the functional lifetime of their concepts,
because this will add to the benefits per m2, decrease the annual capital costs per m2 and enable
a higher initial investment level (larger budget for the project).

– To increase profitability it can be a better strategy to improve space utilization and reduce floor
area than to save costs on the quality of the building and its facade.

5.2. Functional facade value

– Arguments about how the facade adds to functional value should include the influence of the
facade on productivity – or on preventing productivity loss – and how the facade supports the
changing user needs.

– Useful in the facade brief can be the notions from Maslov’s theory, a cumulative approach to user
needs: health, safety, social and aesthetic needs (in that order). Focussing on aesthetics before
focussing on health and safety issues negatively influences user satisfaction and functional value.
Even fulfilling social needs – like adding to the sense of community – precedes satisfying aesthetic
needs, according to Maslov’s hierarchy of needs. Increasingly, organisations want to be open and
transparent, show the production process and enable (social) interaction to encourage innovation
– facade design should support this ambition.

– With the increasingly shorter functional lifetimes of buildings – due to rapidly changing user
needs and changing tenants of buildings – flexibility is an important strategy, because many
buildings will be adapted or transformed during their lifetime. Since the use of the building has
to be flexible, the facade should not dictate fixed solutions for the floor plan. This also relates to
the flexible floor plan as one of the highest-scoring user preferences.

5.3. Energy facade value

– Arguments about how the facade adds to energy value should include the influence of the facade
on the indoor environment and energy use.

– Related to (reducing) the energy value and adding to sustainability goals many clients are changing
their strategies to ‘reducing their footprint’ and shared space, even though identity of users has
become more import. Trading quantity of space for quality of space (which adds to the identity
of users) has become a popular strategy. In short: more focus on reducing the client’s footprint
will save resources to invest in quality of space.

5.4. Strategic facade value

– Arguments about how the facade adds to strategic value should refer to the image of the organi-
sation and how its most important stakeholders (and clients) perceive the quality. For some types
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of organisations a facade with a high aesthetic quality (implying relatively high initial costs) can
even have a negative affect on the organisation’s image.

– Strategic value for commercial real estate owners can also be related to the long-term rentability
of the building, preventing vacancy. Research shows that the quality of the facade does have an
impact on office vacancy rates and is ranked in the top 3 of user preferences. These research
results show that facade quality matters in vacancy rates and that the facade therefore represents
a financial value for real estate owners.

– In general it is recommended to relate every design decision to the client’s performance criteria.
That includes the process of defining the (facade) brief, in close collaboration with the client.
This approach will also contribute to better communication between clients and designers.

6. New partnerships in the design process

Many conclusions and recommendations as stated above are subject of on-going research to collect
more evidence and customised business cases to support them or elaborate upon them. Project
databases – like the campus databases – can be used to generate references to support design
decisions. This requires data from both supply and demand side of the project. This encourages
partnerships between designers and clients at an early stage, to improve so-called ‘value chains’.
Involving the client – the future owner/user of the building – in briefing and design decisions is

one step, but giving them the evidence-based knowledge about how new (facade) concepts influence
their performance is even more important for successfully implementing innovation in the built
environment.
For the future of the built environment demand and supply side should go hand-in-hand. Research

that explores the changing roles of designers also emphasizes that. This is all the more reason to share
knowledge between the chairs of Real Estate Management, Design & Construction Management and
Design of Constructions for future research. This paper can be considered as a first step in making
this happen.
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