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1 INTRODUCTION

The Energy Research Group at Victoria University of
Wellington's School of Architecture commenced its
activities in 1977, with a modest $6,500 pilot study
of energy use in Wellington. The Group now
comprises two members of the Faculty of Architectura
anc¢ three full-time Energy Research Feliows.

Current activities are concerned with enerav use in
the Wellington central business district, {Baird

et al, 1978 & 1981), monitoring of commercial sector
buildings,(Donn and Pool, 1980}, case studies of
energy end-use in office blocks, energy management
in government buildings, (Baird and Brander, 1980),
investigation of energy use in schools, and pilot
work on the embodied energy in 1light construction-
buildings, (Baird and Chan, 1981).1In addition,
members of the group are involved in the teaching
work of the School; in the drafting of energy
conservation standards; and in the researching and
promotion of a wide variety of building energy
conservation activities.

1.1 The Research Base,

The Energy Research Group's longest research
experience has been in commercial buildings,
starting with the tellington CBD study in 1976
(Baird et al. 1978, 1981). The greatest research
data base is, therefore, available for analysis in
this sphere. The user satisfaction survey

reported in this paper was also for Wellington CBD
buildings. :

From the outset in all the research programmes, it
has been recognized that purely physical models of
energy use in buildings are less than adequate, and
that the contribution of the user is likely to be a
significant component, (Baird and Pool, 1979). Thus,
factors related to the activities of the building
users have always been scrutinised just as carefully
as architectural and building services characteris-
tics. lMore recent studies have begun to look at
manacement factors and the effect of

ronetary measures. This paper backgrounds a further
such study: a fresh look at the design/user inter-
face in relation to the user's understanding and

cortrol of the energy consuming systems in buildings.

1.1.1 Parameters related to energy consumption in

buildings

From the results of the studies of Wellington's
Central Business District commercial buildings, it
has become obvious that the factors which are
identified in the analysis as highly related to
building energy use consumption differ greatly
depending on the method employed to standardize the
enercy use measurements. Great variation is found
also for apparently similar croups of buildings.

Of the two principal methods used for standardizing
energy use, division of consumption by number of
building occupants produced an index with a higher
correlation ratio between it and building descrip-
tion factors. (The other principal method is
dividing energy use by building nett floor area).

In general, the most important factors in the
statistical analysis of energy use were:

i) building "size" (best measured by a
combination of both nett floor area and
number of building occupants)

i) hours of use per week

iii)  the type of HVAC services used.

In addition, it was demonstrated that the activity
of the people occupying the building (catering,
administrating, retailing, etc.) has a profound
effect on the energy use characteristics of the
building.

The jdentification of further energy-related factors
was restricted by an inherent limitation of multiple
regression analysis, the principal statistical
analysis method used. It "assumes" that the factors
being studied are independent of each other. In
fact most building parameters are interrelated to a
considerable degree; to take an obvious example,
building nett floor area and the number of building
occupants have a correlation coefficient of 0.8 for
Hellington CBD buildings.

This interdependence of factors precludes the
formulation of a precise "equation" which would
allow the energy use of a building to be predicted
from its physical parameters. It has, however,

been possible for these "building factors" to be
separated into two distinct groups; those assoc-.
ated with variations in energy use, and those not
associated with energy use. The factors listed
above make up the former group; most other physical
features of buildines were in the latter.

1.1.2  Architectural Factors

Hithin the limitations of our analysis, building
form, as measured by compactness ratio and percent-
age glazing was not significantly related to the
energy use. There are two possible explanations of
this result.

The first possibility is that variations in archi-
tectural features such as these are adequately
reflected by the choice of HVAC system. Since
highly glazed buildings are very likely to have
complex centralised HVAC systems, which the analysis
has preferentially identified with higher energy



percentage glazing is only in addition to that
related to HVAC systems. The analysis selects HVAC
systems as the more important. The question as to
which actually comes “first", fabric or HVAC ™
system, is still left unanswered.

The second (equally likely) explanation is that
the way a building is operated {(driven) overrides
any effect of the architectural factors. In other
words, architectural form factors might be import-
ant if buildings were consistently and properly
operated (as happens in computer simulations of
reality).

1.1.3 Other parameters

Categorizing buildings according to similar
characteristics, say the activities they support,
generally reduces the standard deviation of
normalized energy use. However, a high degree of
variabliity in area normalised energy use :
(M3/m?/yr) has been found for similar
establishments. This is true, even after all

the significant factors have been included in the
regression equation.

This high variability is a feature of all the sub-
groups of commercial buildings or premises and

- suggests that important parameters have been missed
from the analysis.

It is thought that the most important parameter
that has, thus far, not been quantified is the
“management” of the building energy consuming
services. Experience of Wellington commercial
buildings in operation indicates that energy
management in them varies considerably. That
orcanisations, which have simply "tuned" their
buildings have easily achieved savings of up to
40%, demonstrates this dramatically. Such simple
measures as alterations to the scheduling of
heating plant operation have achieved remarkable
results. '

1.2 The User

1t is often all too easy, in research projects
examining building energy use, to ignore the
primary reason for that use: the needs of the
people in the building. From a purely conservation
viewpoint, turning off all the energy consuming
devices is the ultimate conservation measure but

is obviously impractical in all but a few cases.

When looking to application of the results of
energy consumption studies in conservation
projects, two questions arise:

- how are consumption targets to be selected?
- what are appropriate performance levels?

These questions are dealt with in paragraphs 1.2.1
and 1.2.2. Section 1.2.3 explains the research
project plan selected in response to them.

1.2.1 = Consumption target selection

Figure 1 shows the mean energy use per square
metre and total energy use averages fourd for 18
activity categories in the commercial sector of
Wellington's Central Business District (CBD).
Whilst it is true that the distributions about
these means are skewed towards lower values it is
also true that many buildings still consume much
more than this average. In fact, the standard
deviations about these means (as befits standard
deviations of skewed distributions) are of the
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It is a simple matter, therefore, to select from
such actual energy use figures, values for consump-
tion targets that are recommended maxima. The
upper gquartile for existing buildings, and the
median for new ones, would be obvious "first step”
recommendations. A later date might see the median
and Tower quartile as the respective consumption
targets. Similar patterns have been followed, for
example, in the work behind the American design
budget levels in the 'B.E.P.S.' program, U.S. Dept
of Energy Publication DOE/CS-0119.
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Figure 1 Energy Use 'Broken Down' by
Activity Category

Given the past successes,(Donn and Pool, 1980),1n
achievement of conservation through legislation,
then there is a prima facie case tc be made from
published data on actual energy consumption for
mandatory energy consumption {“conservation")
targets. This is a situation that the researcher
must view with the utmost caution. Having isolated
the study of energy consumption from factors
related to building performance, according to sound
scientific or statistical principles, in order to
more accurately assess that consumption, it is
essential that the research results be applied in
full knowledge of the limitations inherent in such



isolation. Targets for energy consumption must not
ignore the end uses of the energy.

1.2.2 Comfort criteria and energy consumption

It is obvious, therefore, that central to such
considerations of energy consumption and conserva-
tion in buildings must be the environmental require-
ments of the occupants. Unfortunately, it would
appear,(Baird and Cuttle, 1979), that the existing
environmental criteria are either out of date
(temperature), poorly founded (ventilation) or
inappropriate to present day conditions (1lighting)

- and none of them take enough cogn1sance of their
energy implications. .

In particular, there is a growing recognition of
the idea that the provision of uniform conditions
(whether they be of temperature, ventilation or
Tighting), with direct control taken away from the
buitding occupants, can be both unsatisfactory and
energy wasteful,(Nicol and Humphreys, 1972). Ways
in which peop]e can regulate their own comfort and
the provision of the means for them to do so, are
being re-investigated, (Laube, 1971; Levy, 1978;
Seligman et al, 1978). For example, peoples' need
for a comfortable temperature has been found to be

a strong determinant of energy consumption,(Joerges

and Gaskell, 1980). Attitudes to comfort are an
important, but little explored, facet of the design
/user interface for environmental services in
buildings.

As far as the regulation or control of comfort is
concerned, current practice utilisés a variety of
methods. These range from 'instant' meaSures which
can be taken directly by the user - turning
heaters/coolers on and off, opening windows, clos-
ing blinds, sw1tch1ng desk Tamps, etc., where such
'decentralised' provision has been made; to the
rather more remote or complex processes involved
where appeal is necessary to a building supervisor
or the scope for instant .control is more limited -
sealed facade buildings, uniform Tighting installa-
tions with whole floor switching, centralised
heating and air conditioning, thermal storage
systems, and so on. In all of this, the users
provide the ultimate test - they sense whether or
not the conditions achieved are comfortable and
react accordingly within the constraints of the
building control system. While the feedback from a
person’s 'system' may not be perfect, it exists and
can be used by all of us to regulate our feelings
of comfort, given appropriate and understandable
means.

Regretably, however, nature has not equipped us with
energy conservation receptors, designed to provide
feedback on the consequences of our attempts to
regulate our environmental conditions. Micro-
processors may help to make control systems and
consumption meters more comprehensible in the
future. For the time being building users tend to
be ignorant, not only of the energy related
consequences of any actions they might take, but
also of the system they are attempting to control.
The situation is well summarised by Joerges and
Gaskell (1980):

"Without an understanding of how to
control a system it is difficult to
achieve desired conservation goals.
Time clocks, valves and thermostats are
not understood by many people who have
them and few without them perceive a
need for them. When people move house
they seldom find instructions on the
running and maintenance of the energy
system".

The same situation occurs in commercial and insti-
tutional buildings, where the energy conseguences
are even more remote from the individual user than
in the domestic situation.

1.2.3 Energy consumption and consumer attitudes
Conservation campaigns, government exhortations and
price escalations may condition and motivate the
building user to consume less energy, but they do
not say how! The 'energy literate consumer',
{Gaskell et al, 1980), must understand the energy
use patterns in their building and know where
savings can be made.

Unfortunately, but possibly not surprisingly, this
degree of energy literacy is still comparatively
rare. A recent Australian based review, (Hayes and
Angel, 1981), states quite baldly that "most people
are accustomed to using buildings as if energy
doesn't matter" ... and ... "this is largely the
result of the pricing po11c1es of energy supply
authorities and of governments".

However, this should not be seen as immutable.
Current researches in the UK, (Gaskell et al, 1981),
indicate that "a strategy conveying specific infor-
mation on worthwhile savings measures, an incentive
to use the information, and feedback on daily
consumption, was successful in achieving long-term
reductions in total energy use and in increasing
levels of energy literacy".

The success of conservation campaigns in raisina
awareness but not causing effective bahavioural cha-
nge is amply demonstrated in a study undertaken

in New Zealand, (Phillips, 1976), which revealed that
although people were well disposed toward energy
conservation ideas there was no relationship between
what was a high level of perceived need for conser-
vation and energy consumpt1on behaviour. A socjal
survey carried out in Brisbane, by Crossley (1980)
revealed a similar lack of correlation between
beliefs and attitudes on the one hand and energy
conserving behaviour on the other.

For those who may still query the importance of the
occupants role, at least in respect of domestic
energy consumption, some of the results from the
Twin Rivers project, (Socolow, 1978; Sonderegger,
.1978), may dispel any lingering doubts.

It will be evident that most of the studies reported
have taken place in the domestic sector. The
investigation of commercial and institutional
buildings will no doubt raise many more behavioural
issues. However, this particular designer/user
interface seems one that may reveal good opportuni-
ties for the user to translate energy conservation
attitudes into energy conserving behaviour.

1.2.4 The research response

Over and above the theoretical information of the
preceding paragraphs it became obvious, during
conduct of the Energy Research Group studies of
energy use in buildings, that the people in the
buildings under study felt their needs were largely
being ignored. At a more basic level than this no
clear picture was available on these needs. A pilot
study of people's expectations-of and satisfaction
with their environmental contro] systems was, there-
fore, established.

The principal aims of this study were:

i) to test the hypothesis that there is a

substantial difference between the reality



formance of these systems.

ii) to test the further hypothesis that there
are significant differences between the
perceptions of environmental quality in

buildings with differing environmental
control systems.

These aims were extremely broad. They were too
large in scope to allow for a reasonable summer
vacation student project. Within the scope of the
overall project, therefore, detailed objectives
were formulated for the pilot study:

i) to establish the feasibility of ascertain-
ing people's attitudes to, and expectations
of, environmental control services by
surveying them at their places of work.

i1) to garner initial estimates of the likely
differences between people's attitudes

iii) to test both vocabulary and format of
survey forms, for their ease of completion
and of coding for computer analysis

iv) to test two forms of question setting:
(1. five words describing your ideal,
2. semantic differentials).

Time was found during the 1980-81 Vacation to:

i) conduct a number of interviews of building
occupants to establish the importance of
such terms as "openable windows" rather
than "natural ventilation"

ii) run two tests of the survey form on small
groups of people within the university:
School of Architecture staff and Library
staff

iii) to survey 127 persons.in three separate
Government office buildings in Wellington's
CBD.

2 PILOT RESEARCH PROGRAMME

Without too yreat an expenditure of resources for
the pilot investigation, an indication was required
of the potential conclusions, and their limitations
that might be drawn from the data that could be
collected on a simple survey form.

The success of the Pilot Study can be measured,
‘therefore, not by the interesting conclusions that
-may e drawn from the analyses of the survey data,
but by the fact that any conclusions were able to
be drawn at all.

2.1 Constructing and Testing the Survey Form

The study had to rely on the services of university
students under the vacation work (community
service) programme run by the New Zealand Labour
Department. Given the limited resources that such
a labour force, in combination with staff annual
vacation times, imposes,the objectives set out in
1.2.4 might be expected to be ambitious. Such,
however, was the enthusiasm of the research
assistants that these objectives have been
successfully attained. :

2.1.1 - Definitions

The first, and most important question addressed

in the construction of the survey form was that of:

out in section 1.2.4 were generated only after
considerable debate about the nature of the
impressions .already gained of people's opinions. It
was important to establish at an early stage whether
the study wished to examine individual people's
impressions of comfort in relation to:

i) actual measures of temperatures, hunidity,
1ight and noise levels {and if so when and
where would these measurements be made:
cver the year, day or month and in the
centre or at the perimeter of the building).

ii) the types of environmental control system
installed (and if so, would these types be
subdivided according to energy use or
other criteria).

iii) the "average" impression of comfort
(and if so, how was this average to be
obtained).

iv) a lTevel of satisfaction with the quality of -
the office environment.

The pilot study examined the second of these. One
hundred and twenty-seven people were surveyed in
three buildings that could be differentiated by the
degree of centrality of their HVAC system.

2.1.2 Analysis method

Having selected the hypotheses of secticn 1.2.4 as
the questions to be answered the next step was the
selection of methods of analysis. From these would
spring the shape, and thence the content, of the
survey form.

From discussions with psychologists amongst both the
student surveyors and the staff of the University,
two survey methods of equal merit were selected.
Both were included in the pilot survey and were to
be analysed using Factor Analysis procedures.

The first survey method, and that which took up most
of the form, relied on semantic differentials as
set out in Figure 2.

1. (Word pairs rating respondents reaction to
office conditions)
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The second method required the respondent to write
five words describing their 'current' and 'ideal’
offices.
2.1.3.  Construction of the survey form

Prior to constructing the survey form itself a
number of clerical staff in two Wellington buildings
were interviewed. They were to describe their
present and preferred office conditions and
environmental services and controls. It was found
that the words used by occupants were rather
different from those that would be used by building
professionals.

When describing their present conditions the most
commonly used words were "drafty" followed by
“stuffy" for ventilation quality, and "cramped"
when talking about the volume of their space.

When describing the office "you would most like to
work in" the most commonly used words were:
"spacious" (under volume), "airy" (under ventilation)
and "warm" (under heating).

It was interesting at the outset to discover that
the most common words used to describe occupants'
present work spaces were rather negative in contrast
of course to those used to describe their ideal
workspaces.

A pre-test questionnaire was constructed around the
words used by the occupants. Questions were couched
in terms such as "the air is fresh?" and "it is
drafty?" rather than questions about the performance
of the natural or mechanical ventilation systems.
The resulting questions, though often not carrying
precise meanings, have a better chance of being
understood by the building occupants.

2.1.4  Preliminary results

Most (85%) of the 127 respondents think their
office is apleasant place to work in and yet only
15% think it is rarely stuffy. 53% think it is
frequently to always stuffy. An interesting and
unexpected contrast.

Only 22% thought that the air was frequently to
always fresh, indicating strong correlation
(negative) between stuffiness and fresh air.

The heating system was generally regarded as unsat-
isfactory; a mere 33% thought that the heating was
adequate most of the time. The degree of user
control over their conditions was rated average or
below in 68% of responses.

The picture that emerges from the many questions
asked is that a large proportion of office occupants
have very negative views on their environmental
conditions and plant operation. Simultaneously most
respondents thought that their office space was a
pleasant space to work in; suggesting that in this
group environmental conditions were not of overrid-
ing importance.

There were marked differences between buildings in
the responses relating to the rating of the work-
space and the performance of the environmental
services. For instance, Figure 3(c) shows that in
building 1 most respondents thought that the heating
was inadequate in their space whilst in building 3
most respondents thought that the heating was
adequate.

Figure 3(a) shows that although in buildings 1 and 3
most respondents thought their office was quite

7%

comfortable, those of building 2 were less emphatic
about their office's comfort.

2.1.5 Building occupant preferences

The pilot survey collected questionnaires from
occupants in selected areas of the three buildings.
Physical information including space dimensions,
temperature, humidity, and type of furnishings was
also collected.

The survey sought to establish: how occupants rated
their offices both environmentally and socially;

the importance of different visual conditions;
occupant preferences for 1ighting and space
conditioning systems; and words describing the

type of office preferred. In addition occupants
were asked to identify their type of lighting and
space conditioning systems.

In response to this latter question occupants in one
large office gave the following replies:

23% identified their space as totally
airconditioned (no opening windows)
9% identified their space as having
opening windows only
56% identified their space as having a
combination of opening windows and
airconditioning

The space was in fact mechanically ventilated with
heated/unheated air and had windows which could be
opened with a special key.

These results are undoubtedly affected by the
wording of the questionnaire - "Airconditioning"

was used in the question because it is widely used
by occupants in discussing their space. However,

it means different things to different people.

Also the space, itself, was not precisely described
by any of the above choices. Despite this the
surveyors noted that a number of different functions
were attributed to the supply - air grilles in the
ceiling.

Over all three buildings the preferences for space
conditioning systems were as follows:

Total air conditioning

(no opening windows) 5%

Opening windows only

{no air conditioning) 17%
A combination of the above 76%
No preference 2%

There appeared to be no systematic differences
between the responses from individual buildings.

A clear preference exists among the respondents for
a combination of opening windows and airconditioning.

The responses to questions seeking a subjective
evaluation of different aspects of workspaces were
rated over the entire range for most questions.
Responses to a selection of four questions for each
group of building occupants are shown in Figure 3.
The range of responses within a single building is
partly attributable to the wide range of thermal
conditions within the same building. This is
suggested by the multiple peaks in some response
profiles (e.g. building 2 in diagram a).
Thermohygrograph recogds showed temperature
differences of over 5°C within the same air supply
zone.  Temperature ranges at given points during
working hours ranged from 3°C - 7°C over the same
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Figure 3: Response to Four of the Survey Questions
for the Three Buildings
3 CONCLUSIONS

The research reported in this can, by its nature,
only support tentative conclusions about the
preferences of commercial building occupants for
particular types of environmental control systems.
The principal conclusion that has been reached is
the reaffirmation for the authors of the importance
of the design-user interface. It is apparentiy not
enough to design a building plus environmental
control system that will maintain constant 'ideal'
performance levels if operated properly; careful
thought must be given to the communication process
that makes this "proper operation" intelligible to
and possible for the user.

3.1 The Potential of Attitude Surveys

The principal purpose of the research programme
reported here has been the assessment of subjective
response analysis as a tool for surveying attitudes
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stud1es

Even the preliminary conclusions reported here
confirm, to the authors' satisfaction, that this
research has potential to reveal some very interest-
ing and useful results. Such analysis is essential
for the effective operation of conservation
strategies. It can provide considerable useful
guidance to the designer of new buildings as well

as to the operator of existing buildings.

No firm conclusions have been reached about the
subjective response techniques tried in this pilot
study. The semantic differential portion of the
questionnaire produced useful answers to our
original research hypotheses. It was a relatively
s1mp1e process to assess differences between
'average' responses for groups of people 1n
different buildings.

Analysis of the frequency of environmental condi-
tions responses versus the type of system providing
these conditions requires many more building surveys
for the establishment of the significance of any
observed differences. There were observable
differences between the responses for the three
building groups of occupants approached for this
pilot study. A problem which has yet to be resolved
in order to test hypothesis (ii) in section 1.2.4
is the choice of physical measures of environmental
conditions; how localized these measurements should
be; and over what time periods they should be made.

Finally, there is the hardest part of the survey to
analyse, the part that required respondents to
write up to five words describing their present and
their ideal office environments. This section dig
not provide much useful information to support the
conclusions outlined in this paper. It can,
however, provide useful insights into the preferen-
ces of groups of people. It is apparent that it
provides "answers" to different "questions" than
those 'answered' by the semantic differentials.

The establishment of correlations between factors
identified as important by groups of people, and
the environmental control systems providing for
their comfort, is a worthwhile goal. It requires
more groups of people than are so far available for
reliable conclusions to be made and will therefore
be included in the future expansion of this study.
3.2 Preliminary Results from the Pilot Study
Research

The results of this pilot study support conclusions
that have arisen from informal interviews with
occupants during physical surveys of buildings by
the authors.

A first conclusion is that occupants are not aware
of the principles of operation of the space condit-
ioning systems. This is reflected in their prefer-
ences for combinations of natural ventilation and

~air-conditioning which would work against each

other under normal circumstances. This lack of
awareness almost certainly. contributes to non-
0pt1mum operation of any controls resulting in
excessive energy use and failure to effect1ve1y
alter environmental conditions.

An example of the inappropriate use of controls is
illustrated by observation of thermostat settings
in 60 bedrooms in a university hostel. Each bed-
room has an electric heater controlled by an
adjustable thermostat and switch. These room
controls are over-riddenby a central time switch
which automatically turns the heaters off between



midnight and 6am. Extreme settings of thermostats
on highest possible value (85°F) occurred in 40% of
the rooms. Three explanations are possible:

i) The thermostat appears to be used either

as an on-off switch despite the presence of
a series connected on-off switch (in a less
obvious and convenient position).

i1) The thermostat is perceived as a proportion-
al controller varying the power output of
the heating.

iii) The rooms are being consciously "over-

- heated" to maintain high temperatures for

when the time switch turns the heating off.

A second conclusion is that occupants prefer control
over their environmental conditions. They like to
alter temperatures and open windows. This result
does not necessarily implv that the conditioned
spaces these respondent$ have experienced are out-
side a parameter-defined comfort zone. It may
reflect a dislike of static conditions (i.e. -
constant illuminance, temperature and humidity) -
constant values of which are the goal of most
indoor environments.

Another possibility is simply a "blame the black-
box syndrome". 1Isclation from the outdoor environ-
ment may focus attention on the space conditioning
system, its designer, and its operator rather than
on adverse climatic conditions which may cause
temporary discomfort. This:effect could be compoun-
ded by a feeling of frustfaticn when occupants have
no method of minimising these extreme conditions.

The research has not progressed to the stage where
design recommendations can be stated. However, in
the authors' experience, occupants' complaints and
perhaps their. expectations of environmental control
capability appear greater for centrally controlled
systems which exclude occupant interaction.
Although some of these complaints may be an
inherent part of the "black box syndrome" there is
evidence that many centrally-controlled plants using
averaged sense data are providing a wide range of
environmental conditions even within the same
design zone. This is verified both by indirect
attitudinal responses and direct measurements.
Central systems have obvious limitations in meeting
the requirements of flexibility and adaptability to
diverse user needs.

These studies of existing buildings suggest there
is considerable scope. for decentralised plant with
simple controls which allow users to adjust system
operation on a more localised basis in accordance
with occupancy, possible internal heat loads,
interior rearrangements, etc. To borrow from the
computer industry: the simple message for
designers so far, then, is K.I.S.S. (Keep It Simple
Stupid!).

3.3 Directions For Future Work

We intend to continue this work in the coming
University summer vacation to expand on the
interesting preliminary conclusions mentioned in
this paper. The emphasis will be on examining
differences in attitudes and preferences both
between groups of people in single buildings and
between groups in different buildings.

It is hoped that future work will look at these
inter-building differences in moredetail as ..a means
of more systematically evaluating the performance
(as perceived by occupants) of differing environ-
mental services.

It is anticipated that examination of a number of
large office buildings with different environmental
control systems will allow the research hypotheses
to be tested rigorously.

Future work will, therefore, be aimed at obtaining
a large number of responses from many workspaces in
different buildings. "It will be necessary to
better quantify and hence compensate for such
potential complicating factors as outside view,
status, and distance from windows. Even with a
similar group of ‘occupants in a given workspace a
large number of respénses are required to

yield results of any statistical validity.

Such important issues as the bases for the prefer-
ences of occupants of large, centrally-controlled
buildings for more user-orientated control will be
looked at. Are they due to perceived failures in
the central control systems to deliver comfortable
conditions, or due to user control being perceived
as a desirable goal per se? Certainly it is well
overdue that the building users' attitudes towards
HVAC system types and control systems are looked at
critically forordinary buildings in use.
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