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ABSTRACT

Buildings of all types are basically enclosures which house human actistios and interests, Building ought to be
designed, operated and be fit for the prople that use i, fit for its purpase, ard fit for the planet. Post Occspanzy
Eualuation (POE) is the logical last step in a gyclical design process, i).2reiyy lssons Learred from the performance
of a building can be used 1o improve the performance of future desizns. Post oconpancy evaluation (FOE) of the
School of Environmental Technology butlding conplexe, Federal Uhiversiy of Teinolagy, Minna, Niger State,
Nigeria was carried out. In order 1o achicve the aim of this paper, Inrestizative POE methodology approach was
adgpted to collect data.One hundred and twenty guestionnaires were distributed to taff and students who are the
actual users of the building complese. A total of ninzty-five completely filed guestionnaires were resrieved and used
Jor the analysis to ascertain the bvel of satisfation of the ozpari. The gue tonnaires aere validated for
reliability through pilot survey. Of those respandents survgyed, 5700 ivere studeris and 45% sigf. 1 ?5/3 zer
women aged under 30, 24% over 30. 32% were mien aged less than 20 and 2{' % ower 30..'1'53' ﬁnd:r:g{ zere
compared with Building Use Studies ‘BUS’ database of educattonz! busldings. Users’ perzption is worst in .'b'e
area of general cleanliness and maintenance of tbf [ad{:‘._'}.'. The report pererated frun the asers’ perception of their
working/ learning environment could bz wsed to aid building perforn:an:.

i . . roaswtle eotrcd artinmg - lesrats,
KEY WORDS: Building performance, desigr professionals, occupant’s s actior, post ocupancy evaluation.
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in the ofiginal programme. Learning how our
buildings work is essential for better design.
Without information feedback loops, every
building becomes to a large extent a prototype
and the knowledge that could be learnt from
each is lost. Yet building designers in Nigeria
rarely evaluate their buildings once they are in
use; the next project beckons and the users are
left to struggle with the problems of the
completed buildings. Projects with recurring
design  clements  can  provide a  rare
opportunity  for  Architects and  Built-
Fnvironment engineers to apply the lessons
learnt  from  older buildings to those
constructed later. Feedback is a crucial part of
a construction process, a vital mechanism by
which clients, designers and contractors can
learn from experence. It is crucial to conduct
a POE because it indicates how well the
building is performing in order to satisfy the
occupants’ needs and achicve organisational
goals (Chandrasekhar, 2011).

It also leads to increased awareness of energy
conservation in the design of buildings and
encourage architects to produce high quality
designs that really fit many end uses. Sadly, the
adversanial nature of the construction industry
militates against this, which more often affect
building occupants, the client or most of the
time both. Furthermore, designers like to
think of their buildings as finished products,
which have been perfected, and should remain
unchanged. Buildings are rarely designed to
accommodate  significant  change  and
development over their life, and there is little
guidance about how to design to allow
buildings to evolve over time. Yet, just like
human beings, buildings need to be allowed to
develop over time, to mature, grow and
gvolve. Brand, (1994) proposed the concept of
“Dlue jeans buildings” — buildings that age
honestly and elegantly with time. This requires
acceptance of a building as an evolving entity
where the design and construction phase is
Just the start of a long process over the life of
the building,

Despite  the Royal Institute of British
Acchitects — RIBA’s (1962) published report —
The Architect and his office, and the interest
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in the 1960s and 19705 in cxpcrimcprul
psychology, the study of buildings in use failed
to establish itself in UK schools of
architecture or in the industry. The carly
editions of the RIBA plan of work (in the
1960s) included a Stage M, feedback, whicb
was intended to encourage architects and their
clients to inspect and review finished buildings
two or three years after practical completion.
Stage M was later removed probably for the
pragmatic reason that it was not related to any
fee payment stage of the architects” agreement,
and subsequently most related initiatives in
schools of architecture were abandoned
(Guide RIBA Publishing, 2016). Although
there are now proposals to bring back a Stage
M, this has not yet occurred and has had little
influence on the curricula of professionals in
the construction professions (Cooper, 2001).

Increasingly, some enlightened designers of
green or sustainable buildings are finding that
they want to know how effective have been
their strategies to reduce environmental
impact while creating comfortable spaces, and
some are using the various forms of feedback
loops as an aid to learning (Hydes, ¢f a/, 2004).
Feedback can be in a varety of forms
including mere discussions with the client
representatives about issue of satisfaction and
functionality, short user surveys about
functionality and operations, comprehensive
surveys about building performance, or full
measurement of environmental conditions
and appraisal of energy and water use. The
Chartered Institution of Building Services
Engineers (CIBSE, 1999) has led the way in
this regard through the Post Occupancy
Review of Building Engineering (PROBE)
studies. Examples of alternative approaches
that have been used include: the office
Productivity Network Survey developed by
Building Research Establishment (BRE, 1995)
and Sick Building Syndrome (SBS) which
focuses on the Operation of a workspace for
satisfaction and productivity (Oseland, 2004),
the Overall Liking Score (OLS) (Levermore,
19?4) used by the American Bureau of
Shipping (A38) consulting which focuses on
occupants  perception  of the working
environment to aid Facilities Management and
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consider occupant feedback 45, o«
ecformance indicator” of building‘ (Ur 2'
Hlampton, 2004), the Probe surveys develo Lcd
by Buildlf}g Use Studies which address a \\{;dc
of issues relating to efficient operation
of buildings (Bordass ef al, 1999) and the wely
pased Occupant satisfaction Survey developed
by the Centre for the Built Envitonment
(CBE) of University of California at Berkeley
In addition the Agents of Change Programm)é
in North America aims to increase awareness
of methods of measurement of environmental
ecformance among faculty and students in

schools of architecture (Kwok ef al,, 2004).

LITERATURE REVIEW

The potefltial benefits of POE to the design,
construction :u}d operation of buildings
indude developing an understanding of the
short and long term effects of design and
construction decisions (in terms of costs,
occupant  satisfacion  and  buiilding
performance  aspects such as energy
management) and improving the knowledge
and practices of clients, designers, builders,
facility managers and other built environment
professionals (ibid.). In the UK context, POE
has yet to become embedded as routine
practice in the building delivery process
(Bordass & Leaman, 2005). Typical barriers
to more widespread adoption of POE  cited
by practitioners include cost considerations,
time constraints, perceived challenge to
professional judgement (including risk of
litigation) and the availability of researchers
and practitioners possessing the broad range
of skills required for undertaking a successful
POE study (Vischer, 2002; Stevenson, .200'9).
The emergence of POE as 2 distinctive
discipline traces its origias to studies of public
and student housing in the UK, France,
Canada and the United States in the 1960s and
1970s (Zimnnge! al, 2010)." These early
studies gathered information about the
responses of occupants to bugldlﬂgs_ }thUEh
questionnaires, interviews, Sif€ Visits :_md
observation, sometimes linked o pl})'SI_cal
assessment of the building, with the objecuve
of understanding the performance of design
elements, identifying best practice approaches

e e e
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n;d also W‘h:l_t ’s!wu]d not be repeated in future
(Federal Faalities Council, 2002).

;]n]:’lcSS. !.n.n.ccd‘-mcthodls . approach  and

tlgnmc‘ ethos principally focussed on
user experience remains  central to  most
contemporary approaches to POE.  Recent
developments are characterised by two trends;
the creaion of  standardised  POE
methodologies  for specific building types
(for example, offices, healthcare and
cducational facilities) and the extension of
the scope of POE activitics to incorporate
evaluation and feedback at repeated intervals

duting  the  building delivery lifecycle
(Stcvcflson, 2009). In  recognition of this
diversity of  objectives and application,

Vischer (2002) offers a loose definition of
POE as “any and all activities that onginate
out of an interest in learning how a building
performs once it is built, including if and how
well it has met expectations and how satisfied
building users are with the environment that
has been created”.

The frameworks below show where POE fits
in the context of an overall building
performance evaluation (Figure 1), and three
levels within a POE framework.

Most of the literature reviewed tends to
analyse and arrange this proliferation of
methodologies on a thematic basis. Preiser
(1995) for example, identifies three
approaches that summarise the range of POE
that can be applied to the full spectrum of
projects, from the minutiae of a speafic
building, to the overall procurement
programme of a whole project. These three
approaches are summarised as: Indicative,
Investigative and Diagnostic POE (Presser,
1995, Preiseret al., 1988):

1). Indicative POE, it is suggested, are cursory
analyses that may include “quick walkthrough
evaluations involving structured interviews
with key personnel, group meetings with end
users as well as inspections” (Preiser, 1993).

if). Investigative POE is considered to be
more in-depth analyses, utilizing interviews
and questionnaires, usually across a number of
buildings of the same or similar type.
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Fig. 1: Post-occupancy Evaluation Framework
Source: Preiseres al. (2002)

iii). Diagnostic POE is regarded as being the  of completed capital projects into a process
most sophisticated of the methodologies.  that would ensure that best practices are
They tend to have a broad, system wide focus  applied in future projects. More specifically
on a number of comparable facility types, POE tests generic and specific aspects of the
focusing on a broad range of technological  planning and detailed design  of facility
and anthropological areas of research. Preiser  buildings. It also tests their impact on bunldmg
suggests that this type of in-depth POE  users with respect to several parametess such
produces “high validity and generlisability of ~ as, health and safety, secunty, indoor

data collected (Preiser, 1995). environment quality and functions. According
to Zimmerman and Martin (2001), “the over-
Objectives of POE arching benefit from conducting POE is the

One of the primary objectives of POE is to  provision of valuable information to support
feed forward ‘Tessons learned’ from the review  the goal of continuous improvement”, POEs
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have been used to ey
which buildings enab)e
intended  goals,
method, one that jncl

peaupe: \UClLbeing and productiviy

with the evaluation of the buildin 21, _“!ong
and operations, completes the fcc?lb'tc(;:tl‘ons
that 1s essential for the succcssﬁ;l fO(Jp
development and impr | uture

: . ovement of byild;
design and practices (Huizengy, ¢ 4/ 20(‘)lcl;dm

Hate the degree 1
Users to fulf) their
omprehensive  poys
udes assessments o f

Impogance of POE tg Facility Owners
POE s a powerful tool to enable owners t,
determine the true value of 4 facility ; °
of economic, envirg i
omic, nmental, human and
community outcomes. Through evaluation
researchers and professionals have found the
occupant satisfaction survey to be useful as it
provides valuable information and results in
the context of the Indoor Environment
Quality (IEQ) performance of a built space.
This helps to evaluate the effectiveness of
design and operation of facilities, provide
information for the formulation of design and
construction  guidelines and, benchmark
facility performance. An evaluation renders
the identification of environmental factors
that need improvement, diagnosis of causes
for occupant dissatisfaction and supervision of
occupant perception of building, and
contractors’ performance (Huizenga ef 4/,
2006).

The LEED rating system has been widely
adopted in the US by federal agencies, state
and local govemments, and private companies
as the standard for sustainable building. While
it has brought green design and construction
practices into the mainstream, systematic
assessments of how these buildings affect
occupants are rarely done (Cathy, 2000).
Hence, POE studies of green buildings _hawrc
focused on more easily quantifiable critena
such as energy use and physical measurements
of environmental conditions, which at best
give an indirect assessment of how the
building is affecting its occupants (Huizenga,
¢t al,, 2006). In accordance with the ASHRAE
55 standard, it is now imperative for POE to
be conducted by an owner in order to check if
the constructed facility meets minimum 1IEQ

Akanmu et al
performance

requirements,  POR
conducte 1

. d‘ for varigus categories t
result in- individugl outcomes,

POE may  be

may be
hat will
o For example,
conducted ‘havi
rcscnrc.h, feedback to the pm.(l:;}ml’;::;t’;i’r:f
strategic  space planning and capital ‘;mc;
f;n[;lg)ai:{;cmcnt .(I’rciscr and Schramm, 2002).
expertise and data gathering methods
can be applied to various situations which
woul'd benefit facility petformance in the
continuous quest for quality improvement.
Thus ?’OE techniques have become important
asset 1n the “toolkit” facility managers can use

for .TQM (Total ~ Quality Management)”
(Preiser, 1995).

Ways to Enriching the Sustainability
Iss_ues in the Design of Buildings

It is 2 well-known premise in education that
one leafns far more by doing or experiencing
something than by being told about it. The
scriptures also stated in John 13: 17 that a
man’s knowledge becomes a blessing (-useful,
applicable) only when it is translated to a
doing. Only through actually implementing a
design and studying it in use does a designer
begin to appreciate and understand in detail
the full characteristics of a building and that
users, clients and designers may evaluate
buildings differently. However, building
design students are generally far removed
from the feedback loops about real building
performance. They rarely if ever implement
their designs, and are generally separated from
many practical concerns of the occupants and
users, relying only on limited feedback from
instructors; they are starved of real world
understanding and knowledge. Students rarely
analyze and  evaluate real  building
pecformance. Sources of design inspiration are
often journal articles usually written just after
the building has been completed and before it
is properly put to use. There is a lack of
critical information about how well the
featured buildings actually function and how
satisfied occupants are with the environmental
qualities. Medical students are expected to
study actual human bodies and not mffrel.)'
learn through textbooks, yet in effect this is
what we expect of Building design students -
from architecture to engineering students.

TglPage
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Furthermore,  cducation  processes  in
construction  reflect  the  split  between
professions with little integration and cross
curricula  activity, and little teaching of
collaborative processes in which clients or
users have a stake. Yet it is increasingly
accepted that a holistic or integrated design
process (IDP) is important to sustainable
building (Pearl, 2004).

Post Occupancy Evaluation (POE)
Bencefit for Professionals

Ficldwork, and experience of assessing real
building performance, from both a technical
and social perspective, is one way of raising
the profile of issues such as functional fit and
clients/user satisfaction that may lay dormant
in universities but which are important to
occupants and users, and should be
considered by  designers.  Improving
understanding of how existing buildings affect
occupants and meet, or fail to meet, user
expectations can reduce future problems and
capitalisc on successful design features.
Asscssment of building in use offers the
opportunity to bring some real world
experience and knowledge to professionals
who will be involved in building desigd, and
allows them to learn from the experiences of
others in real buildings. Such experiences
should help the professionals to develop a
better understanding of whether a2 building
meets the aspirations of the client and how
well it responds to users needs. Such skills will
inevitably also improve student’s employment
possibilities when they complete their studies
as they will have a better understanding of the
way buildings interact with users. POE can be
relevant to students in the building design

team courses in scveral ways:

a. Student POEs

Carrying out POE assessments of buildings
will bring students closer to the feedback
loops that are provided by experiéncing
buildings first-hand. It can help develop an
appreciation of the importance of the users
and of considering the on-going lifecycle of a
building. Students can focus on a range of
issues such as occupant satisfaction of spaces
or amenities and satisfaction of the building

gs|Page

design by carrying oOut uUSCr SUIVcys, and/or
thcy can usc measurement too!s to nss§ss .1hc
quality of the thermal, acoustic and lighting
cnvironment. The Agents of change program
in North America is leading the way by
training tcams of architecture faculty and
teaching assistants in building performance
cvaluation methods and  expanding  the
knowledge base of ficld-based case studies
(Kwok, ¢ al 2004). Such studies can be
integrated  into existing  building  science
courses, or individual modules can  be
introduced which focus on a comprehensive
POE of a building by a group of students. The
Canadian Mortgage and Housing Corporation
(CMHC) run a competition for students to
carry out a technical appraisal of an existing
building, where students are cncourag‘ffd'to
collect extensive data about an existing
building and carry out an appraisal of its
performance. At present this is limited to
technical issues but could be expanded to
include operational and functional issues.

b. Change Over Time

Studying buildings in use should develop in
the students an appreciation of how buildings
change over time, and how they can design
buildings that are more adaptable to future
change to maximise longevity and uscfulness
of resources. History modules should include
consideration of how buildings change and
adapt over time, POE studies of established
(as opposed to new) buildings can help
students understand the problems of
occupation of a building and how the users
have to make the spaces work, or adapt them.

c. Lessons from Professional POEs

Professionally carried out POE (Such as the
PROBE studies) offer many genetic lessons
about how buildings are used that should not
be integrated into the University curricula so
that chronic problems are nor repeated in the
future (Bordasses af, 1999). What is the point
of research and innovation if the lessons are
not fed back into the industry and to the
students? Unfortunately, many POE studies
are carried out by commercial organisations to
improve their own effectiveness and are
unwilling to share their results, The PROBE

Construction Focus
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dat they bave provided penerle Immnl'unll in
architectutal edueation shoyl| mlupll l'::-l ;:n
peaelit  of - futuee \mihlin,-.,-. and l”: ".(‘
pcopants. o addition peeen conferey '"
aich as closing the Loop in the U nm[‘:; \
formation ol the Usable lmihlit\}'n ‘wvh ni:(-
and tust have provided o forum 'fnr nh:\rint-
generde results (Ure, and Hampton Q(N)";,
Some of the generic lessons rclcvlnm fm:
students inelude

i, 'l'l\.c ilf\pnrmncc of establishing ends and

objectives for the desipgn 1eam to work to,

il A need for mote steatepic bricfing and

greater  clatity  of  discussion, and
assessment of options and solutions for
usability, robustness and manageability,

il Regular review  of  designs  against

strategic objectives for the building and
the needs of occupants.

iv. Keeping things simple and doing them

well
v. Providing local user ovetrides for control
systems where possible

vi. The importance of attention to detail

vil, Complex buildings may need the
equivalent of “sea trials”

viii. Making  sure  that  appropriate
management systems are in place. Don’t
procure what you cannot manage.

iX. Addressing air leakage control,
X. Focusing on interfaces.
Xi. Being wary of unnecessary complications.

xil. Improving  collaboration  and  data
sharing.

Xiil. Making  assessment  of  building
performance  and essential  part  of
education (Ure, and Hampton, 2004).

d. Interdisciplinary Design

A feature of the complexity of modgn
buildings is that many fragmented design
professions shape the environment, and it is
often their concerns and priorities that are
given precedence to those of the users, o'r‘of
the society and community as a whole. !hc
di\'crsiﬁca‘tion in  design, construction
expertise and  education  has cnr.ucd. a
conventional building design and construction

Abanmu et ul
Process with confron
l:.{lni('rn between areas
ofte ok

carn

'/\(l(lrr-mimr, both the sustainability agenda g
in |)flr|i('ll|;lr Insues of nccupant ﬂ.:nllx-:l':u‘lll"m
N‘Ill!ll"('!l anmore effective dialopue between all
pParticipants involved in - hye production of
.|)'u||t|.lnp,n, and with occupants (Pearl, 2004),
Fhe inteprated desipn proceas (1DP) is based
on ll."‘ well-proven observation that chanpes
and improvements in the desipn process are
relatively easy 1o make at the I)(";"illllill;' of the
process, but become increasingly d’iﬂicull,
expensive and even disruptive 2

attonal stractures a0
of expertise, whicl; 1

working,

s the process
unfolds.  Student  involvement  in POl
l(pnrlicularly ifcaried  out by an
interdisciplinary group) can help develop an
understanding of the problems that other
professions face. Contact with users and other
designers can teach students the importance
of communication; with clients, desipn team
and potential users, and the need for

collaborating with the design team at all stapes
(Pearl, 2004).

¢. Briefing

One of the key findings of the PROBE
studics is the need for more strategic briefing,
greater  clarity of discussion, and the
assessment of the options for usability,
robustness and manageability (Zimmerman
and  Martin, 2001). By increasing a
professional’s awareness of user needs and
building functioning problems POE  can
develop in a professional an appreciation of
the importance of the bricfing stages of a
project and allocation of responsibilities, so
that it is clear who owns which problems, and
what are the implications of design decisions.
This can develop an appreciation of the
importance of clear objectives which can be
used to assess the design at various stages.
'This has been identified as a  major
contributing  factor  to  later problems
(Zimmerman and Martin, 2001).

f. Continuous Learning _

The principle of looking ank at designs to scc;_
how they are functioning '111.?111]5 a culture ol
respect for users of buildings, continuous
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learning, and improvement which can be
applied through a desire to learn from the
buildings that professionals in  the built
environment work on once in practice, and to
establish feedback loops that will inform their
future desipns. Professionals can learn from
POEs that they need to be ready to learn from
each project they undertake, from other
professionals, and from users. In this way
their buildings will benefit from the feedback
loops available to them (Zimmerman and
Martin, 2001 and Kwok, ¢/ a/. 2004).

g. Building Management Strategics
Sustainable operation of buildings requires
appropriate  building management strategics
based on an understanding of how the
building is functioning, that will prepare the
organisation to reduce environmental impact
as opportunities arise. POEs can provide that
understanding, and professional contact with

12§ g% {
POJL can help them appreciate the
of considering and  discussing
{ 1

anagemnent  strategics during the

such
importance
building m
design process (Epgan, 2002,

Figure 2 illustrates the building lifci cyele s
proposed by Ure and I{:urnptnn (/_()fm‘,., At
cach decision point there 15 an opportunity to
reduce environmental impact, which usually
reduces operating cost, and can o'fn:n enhance
value, A rigorous strategy will enable 2
continuous  improvement  process to be
adopted that takes account of minor as well s
major refurbishment and replacement.

METHODOLOGY

This study used an investigative methodology
approach was adopted to  collect data.
Considering the set objectives as comfort,
convenience and safety expected within the

OPERATION ~ F 1
Commissioning
1 Disposal
) Is Building NO Reuse or
Constfuctlon required? Suspend
SN OPeration
Defsign l YES
Compare Refurbishment APPLY C
. ONCOM
Feasibility And Replacement Option i
Brief
A YES IS Refurbishment
Prefarrad?
—YES

Replacement
Preferred?

Fig.2: Proposed Building Lifecycle
Source: Ure and Hampton (2004)
87|Page '

- Construction Focus
Department of Building, Ahmadu Bello University Zaria Nigeria

Scanned with CamScanner



School  of  Environmenta Technolog

100 Oy
Building, measurements of the building
services engineening  provigon, and

determination of the comfor Criteda
the processes of POE were conducted using
portzblc handheld environmental sen;ing
measuring devices, such g Lux for light
intensity, sound meter for sound level ;nd
psychrometer  for thermal

: ( . comfort.
Questionnaires were distributed 1o users of
School of  Environmental Technology

Building to obtain data to ascertain the level
of satisfacion of the occupants. The
questionnaires were validated for reliabiliry
through pilot survey. One hundred and twenty
questionnaires were distributed to staff angd
students who are the actual users of the
building complex. A total of ninety-five
completely filled questionnaires were retrieved
and used for the analysis. The respondents
were requested to indicate their opinions
through 2 relative satisfactory rating for the
listed faciliies provided in the building. A
five-point Likert scale (i.e. 5 = Very Satisfied
to 1 = Very dissatisfied) was used.

under

RESULTS AND DISCUSSION

Respondents in the building were students
and staff (academic and non-academic). Most
of them interact with the building for five or
six days per week, with eight-hour a day as the
norm. Of those respondents surveyed, 55%
were students and 45% staff. 19% were
women aged under 30, 24% over 30. 32%
were men aged less than 30 and 25% over 30.
The findings were compared with BUS
database of educational buildings. Users’
perception is worst in the area of general
cleanliness and maintenance of the faclity.
Cobwebs were noticed in classrooms and
offices. Some luminaries have not been dusted
for years and students have the atitude of
littering the complex with paper and nylon
bags. The washrooms were the second most
dissatisfied facility. Students have no access to
any of them within the complex; even the s'taff
have no direct access as the keys are keptina
pool. The other problem of the washrooms 1s
availability of water, especially at the upper
floors. Fig. 3 shows that air qualiry was rated

Akanmu ot al

%1th highest satisfaction while the thermal
comiort is in the dissatisfaction zone. This is
so because most of the spaces are ventilated
using windows. Maintenance requests are
always not quickly attended to by the works
department s a result of inadequate finances.
The procedures of making maintenance
Téquests are  cumbersome. Maintenance
requests can be eased via intemet. This leads
to decreased perceived productvity at work.
The complex is not able to provide the quality
of space and flexible working environment

that standard lecruring and students’ life
requires.

CONCLUSION

Conducting 2 POE in an organisation like a
university is beneficial by equipping it with
valuable information that will help the
university management or decision makers to
assess the performance of the buildings. If the
POE is applied correctly, the level of
satisfacion for the occupants can eastly be
assessed. Having the POE in place will
facilitate detection of the building’s defects at
an carly stage, and remedial action can be
implemented as carly as possible. It is
imperative to conduct the POE process, as it
will enhance the development of design
standards that will allow occupants to carry
out their duties comfortably in their building,
Benchmarking of the existing faculty or
school of environmental building  complex

will be used as a point of departure to

idendfy the cument performance of the

buildings in relation to other relevant best

pracuces in  the portfolio of higher

institutonal property. Having POE as part of
the organisational knowledge base will assist in

the development of future projects. If POE

is applied strategically, it will help the

organisation with regard to the building’s

performance and the utlisation of energy in a

more productive way. If the POE is applied in

a more holisuc way, this will assist the

directorate of works and maintenance of the

university to fully analyse the organisational

needs, perceptions of building users and the

economic  evaluation any  productivity

including energy audits Future projects or
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Fig 3: An Output from School of Environmental Technology Complex Building

Occupant Satisfaction Survey Report

buildings will be designed to accommodate
the issues of safety, comfort, cost-
effectiveness and sustainability.
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