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ABSTRACT

One of the main problem areas in the management o f facility space in the office sector 

is maintaining an appropriate balance between the supply and demand for space as 

organisations change. The need for balance necessarily requires management to 

recognise the constraints which limit the effective use o f space in any particular 

situation and to prepare measures which will permit adjustments to change over time.

The relationship between space and user has traditionally been managed through the 

procedure of allocating floor space per person. However, technology and working 

practices have changed significantly during the last ten years, as has the nature and 

pattern of office work. As a result, the space standards and practices o f the past are 

rapidly becoming inadequate in terms of meeting contemporary demands and 

conditions. An explicit inclusion o f time considerations within management 

procedures promises to produce more reliable method in the management o f space.

The introduction o f such practices can be approached by conducting a space-time 

budget analysis at different levels o f the organisation. The varying proportions of time 

which employees spend inside and outside o f the organisation's premises will affect 

management decisions concerning the amount, type and location o f facility spaces. 

The relationship between space and user is now managed through allocation 

procedures based on utilisation levels that relate people hours demand load to space 

hours supply availability.

A sequence of comparative analyses between traditional and space-time methods were 

undertaken through three case studies and against the conclusions o f extant literature. 

The findings indicate that the space-time method o f management is more flexible than



the traditional method in solving capacity needs, allocation procedures and utilisation 

target problems albeit with some disadvantages. It is anticipated the method will not 

completely eliminate traditional practices, rather will enhance and support 

management for making secure decisions about use and management o f space in 

rapidly changing circumstances and offer a basis to further develop a general theory of 

space management o f facilities.
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CHAPTER 1.0 INTRODUCTION

Physical space is one o f the primary resources required by all organisations to support 

the functioning of their business, operations and activities. The provision o f adequate 

space depends on an organisation's specific requirements, which involve the way in 

which individuals, groups and divisions work together to execute their tasks.

Space management is concerned with the cycle o f decisions covering the initial use, 

re-use and changes in the use o f facility space at each operational level within an 

organisation. Some degree o f intervention is required to balance the levels of supply 

and demand o f facility spaces when unexpected, recurrent and uncertain problem 

situations arise. This is known when the facility spaces are evaluated as adequate, 

suitable, of acceptable utilisation and appropriately located. Management, on the other 

hand, will classify the problem situation as and when it arises and will attempt to 

identify the causal factors and recommend potential solutions. These could be taken as 

tactical, operational or strategic management responses. The decision process is 

crucial as organisational requirements change, there is a systematic procedure to 

generate appropriate policies involving procurement, allocation, use, rearrangement, 

modification and disposal o f space, which will affect the facility and its occupants 

directly. Simultaneously, at the corporate level, space management policies relate to 

real estate, asset and relocation issues.

1.1 Area and Scope of the Study

In this study, the management o f space over time is defined as the process of 

decisions concerning facility, organisation and occupants, taken incrementally over 

different time frames in relation to situations o f changing demand at different 

organisational levels. Figure 1.1 displays in a simple matrix form, the basic areas o f 

concern in space management. The columns o f the matrix highlight the five
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characteristic levels of demand, ranging from workspace required for the individual, 

for the working group, for departmental or business unit space requirements, to the 

organisation's overall demand for space and more generally, the position in the 

property market. The rows o f the matrix represent basic supply-side factors, 

concerning the amount, type and location o f provisions.

Figure 1.1 Basic areas of concern for facility space management

Space Provision/Supply
Level of  Space Requirement / Demand

Ind iv idual
w o r k sp a c e

W o r k in g
zrouDŜ '

D e p a r tm e n ta l
s o ace

O rg an is a t io n a l
s p ace

P rop er ty
m a r k e t

Amount

T o o
M u ch

A d e q u a te

T o o
Little

Type

A pp rop r ia te

Inappro pria ti

Location*

S uitab le

U nsu i tab le

N ote ; * T h e  b in ary  d is t inc t ion  o f  location  has  been  s im p l i f ie d  for  the p u r p o s e  o f  th is  s tud y

The major concern of this study focuses on the quantitative and qualitative issues of 

space provision and management. Unless the supply o f space is reasonably matched 

across the different levels o f organisational requirements, spatial support in the 

organisation would be considered to be in imbalance and problems o f inadequacy and 

the unsuitability of spaces would continue to prevail. Locational issues are o f 

secondary interest and would require a major study in their own right.
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All these concerns are the outcomes from the impact o f Information Technology (IT) 

on business operations (Birchall & Lyons, 1995). For example, the imbalance in 

supply and demand of space has produced visible symptoms in property market 

supply side, and the organisational demand side. In the former, the indicators were the 

escalating vacancy rates o f office space, sometimes reaching 20% in central city areas 

(Morrison et al, 1994:22). In the latter case, the symptoms are visible in the high level 

o f mismatch between what is really required and what is being provided in terms o f 

spatial support, in both quantitative and qualitative terms (Cundell, 1988; Duffy & 

Henney, 1989).

The effects o f these changing circumstances lead to several questions for those 

involved in the management of facility space, as shown below. Questions 1 and 6 

relate to issues of use management, question 5 relates to the management o f demand 

for space and questions 2, 3 and 4 are concerned with the management o f supply. All 

tend to relate to change management or the management o f responses, and to resource 

management or the management o f constraints.

The six key questions which need to be addressed are as follows:

1. Which spatial factors significantly affect the activities, operations and 

management of an organisation in contemporary conditions?

2. How may the relative suitability o f facility space be assessed and reviewed 

over time?

3. How may the relative severity o f the spatial constraint imposed by a facility on

the occupying organisation be measured?

4. To what extent are traditional space standards and space allocation procedures 

relevant and applicable in an era o f rapid change?

15



5. How should an organisation calculate its total demand for space over the

short, medium and long term period?

6. What method and techniques might be developed to assist in the management

of space through time?

1.2 Aims and Objectives

The principle aim o f the research is to develop a basis from which to plan the tools 

needed to rationalise and support tactical, operational and strategic decisions 

concerning the management o f facility space. The research has two main objectives; 

firstly, to establish a theoretical basis for estimating the demand for and allocation o f 

space in rapidly changing circumstances, and secondly, to propose practical 

techniques for the space-time management o f facilities. It is anticipated that the results 

o f the research will enhance existing management measures, so that they can become 

more secure in dealing with the contemporary circumstances o f rapid and continuous 

organisational change.

1.3 Method of Approach

Given the situation in the past, the present circumstances of rapid change, the general 

ideas about the immediate future and o f developments over the longer term, (Birchall 

& Lyons, 1995; Sproull & Kiesler, 1991; Toffler, 1980), three quite different types o f 

investigation can be undertaken. The first, relates to management practices used in the 

past, the second to ongoing management changes and the third, to future management 

possibilities. These types o f investigation inform one another, although trends in the 

second and third may have a more immediate impact in terms o f modifying 

management practices.
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To establish the broad context o f the problem, an extensive literature survey on the 

general concepts o f space management over the past thirty years was carried out. The 

survey involved a collation o f published case studies relevant to the area o f concern, 

which includes the management o f space over time. To complement the case studies, 

a literature review on space-time methods and techniques across all types o f facilities 

was also undertaken. For example, between the late 1960s and early 1970s, the 

development of space-time methodology in Britain was led by studies on the use o f 

space of university facilities, which were undertaken by the Unit o f Architectural 

Studies (UAS), University College London and the Land Use and Built Form Studies 

(LUBFS) in Cambridge. After assimilating these reviews, an alternative method was 

devised as to how to research the same topic, based on the aims and objectives o f their 

earlier works.

Case studies have been selected as the most appropriate research design for this type 

o f inquiry because the investigation is to examine both past, contemporary and 

possible future events. Moreover, the success o f the investigation depends on the 

logistics of gaining access to an organisation within the constraints o f time and 

resources available to complete the research.

The three case study organisations were primarily selected on the basis o f their current

commitment to some policies o f change which they are now in the process o f

undergoing. The cases reflect the different degrees o f anticipated changes; the first

case study is actively undergoing a business transformation, and in the future, the

head quarters will adopt alternative operational methods, such as hotelling, hot

desking, telecottaging and the remote-site service satellite office. The second

organisation is actively restructuring and currently operating through team working

arrangements. In the future, work patterns will revolve around technology based
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services, where transactions are carried out by telephone. Finally, the third case 

organisation is also actively undergoing a business transformation, with conscious 

decisions being taken to increase the organised team effort in the head quarters. In the 

future, functions which occur within the building will have little scope for change, 

compared to whole functions which now operate out o f the buildings.

These organisations have also opted for the "stay and manage" strategy for their 

facilities. This sampling plan is designed to generate and build on the theory of 

management of space over time, particularly in the context o f "stay and manage", 

"stay and modify", "stay and adapt" and "stay and extend", in owned or leased 

buildings.

The data to support the study was collected from both primary and secondary sources, 

the latter from published literature and company documentation. The former was 

obtained through structured interviews with the policy makers or project initiators of 

the changed conditions prevalent in organisations. Quantitative data was extracted 

from the self-administered questionnaire and the associated building plans. 

Qualitative information was obtained through the interviews carried out with those 

responsible for policy formulation and implementation with regard to facility space 

use, i.e. managers and administrators. The purpose o f these interviews was to elicit 

information about the management process within the given organisation. Questions 

on organisational change were not highlighted because the questionnaire did not 

concentrate on organisational matters from a sociological perspective. Direct 

observations during site visits enhanced the overall picture given by the secondary 

data which was obtained from company documents.
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The case studies were also used to test the potential relevance o f applying the new 

method, which will then be compared with the old methods. The purpose o f this is to 

determine to what extent the new method will really answer the questions which arise 

and how far the new approach will be beneficial. Detailed case study reports are 

documented in Appendix 2, which incorporates case by case reports, an overview o f 

the three cases and three sets o f paired comparisons. The results are re-examined 

against main conclusions from other selected and prominent research studies in the 

academic and commercial sector and the key findings from this comparison indicates 

the direction of space-time management method o f approach.

1.4 Structure of the thesis

The structure of the thesis is summarised in Figure 1.2, which has five main sections. 

Concepts relating to the management o f facility space are reviewed in Part 1. The 

changing circumstances affecting the supply and demand for space are described in 

Part 2, together with the implications for management. Part 3 sets out to develop the 

methods and practical techniques for space-time management and establishes the 

propositions that time must be explicitly included in planning and management 

techniques. This part also describes the case studies methodology. Part 4 examines the 

new method o f space-time management and presents the results and conclusions 

derived from the study overall. Part 5 gives details o f the basic support material used 

in the study and reports on the case study investigations which were undertaken, 

presented in the form of an Appendix.
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Figure 1.2: Structure of study
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20



Within this five part structure, the key aspects o f supply and demand for space, and 

the ways in which others have dealt with them in the past are discussed in Chapter 

2.0. The evolution of space classification is reviewed and the generic problems which 

affect the balance of supply and demand for space are explained, together with 

practical ways of resolving them. From the demand perspective, the ways in which 

organisational space requirements are estimated is discussed in Chapter 3.0. This 

chapter also highlights variations in requirements, ranging from individuals through to 

the organisational level. Chapter 4.0 describes the supply perspective and the various 

methods which have been developed to assist in the allocation o f available space to 

meet a given demand.

An overview of the changing situations affecting space since the early 1970s and the

ways in which these changes impact on the office sector, in terms o f employment,

work organisation and location selection, is discussed in Chapter 5. These trends have

given rise to the necessity for an innovative management o f space, so as to meet the

changing work situations which are organised around the limitations and inadequacies

of the traditional methods o f management, particularly when applied to contemporary

conditions, as described in Chapter 6.0. Chapter 7.0 details the proposition that an

explicit inclusion of time within space management procedures will result in a more

reliable method of managing space as changes occur. This chapter describes the

claims which have led to identification o f the key issues. These issues are

operationalised for potential examination through the case study method. This is

elaborated in Chapter 8.0. The overall findings from the research investigation

conducted around the three case studies, are reported in Chapter 9.0. Finally, in

Chapter 10.0, the case findings are further compared to the conclusions o f other

studies and the implications on the theoretical development o f the space-time

management approach, are discussed. Some limitations o f the research method are
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considered and the study ends with a summary conclusion identifying areas for 

potential research arising out o f the work as a whole.
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CHAPTER 2.0: THE SUPPLY OF AND DEMAND FOR FACILITY
SPACE

Already there is an emerging building stock which offers a variation in the property 

market, based on size, type and quality o f space. Similarly, the nature o f demand for 

space can be described using organisational requirements, cost-in-use, IT, working 

practices, user expectations and regulatory practices. However, a clear change in the 

supply and demand o f space is occurring, where the demand side is moving more 

continuously, qualitatively and subjectively. In practice, organisations rarely stay the 

same and past standards have shown that over a time horizon o f ten years there would 

be significant changes within an organisation. At present, significant changes within a 

time period of eighteen to twenty four months are not unusual. On the other hand, the 

supply side tends to move incrementally and is therefore secure, quantitative and 

objective, for example when undergoing extensions, adaptation and modifications. 

Although the facility space experiences long periods o f little change, the cost of 

change in facility is higher than the cost to change in use and management o f an 

organisation. This goes back to the nature o f place fixity in the facility space, because 

it is possible to change part of the organisation, but it is inherently difficult to change 

part of the facility without incurring at least some cost.

Thus, changes which occur in organisations are not visible as compared to changes 

which occur in terms o f building and facility space. These dynamics inevitably affect 

the balance between supply and demand, through factors which link the quantitative 

and qualitative requirements for space to the available supply. This chapter examines 

the generic problem situations which can arise in such circumstances and the 

corresponding management options which can be adopted to deal with the range o f 

concerns which arise. The essential aim o f maintaining a balance between the supply 

and demand for space as circumstances change is emphasised in the concluding 

section o f this chapter.
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2.1 The dynamic nature of supply and demand

The fact that organisations very rarely stay the same, and that facilities undergo 

incremental changes as needs arise, illustrates the dynamic nature o f demand and 

supply for space. This occurs throughout the organisation and culminates at the 

property market level. The supply and demand movement at the property market level 

is well illustrated by Cowan, in his work on offices in the late 1960s (Cowan, 1969). 

According to Cowan, the nature of demand for office activities is linked to the pattern 

o f 'birth-growth-death-process'. Each activity seeks its own choice o f accommodation 

in relation to the different phases of its life cycle. At the birth stage o f an organisation, 

small, cheap, and adapted premises are preferred. Over time, some o f these 

organisations may cease to exist, whilst others thrive. Those which succeed would, in 

essence require more space, and as they move through the available supply, each stage 

of progression necessitates a higher capital outlay in terms o f accommodation space. 

As a result, two types o f effect could occur. Either the duration o f stay at each 

premises will be lengthened, or the organisation would move further away from the 

centre. Eventually, the most successful organisation will have sufficiently expanded, 

that a building is built to their particular specifications where the organisation would 

probably stay for longer period. As business activities are perpetuated, and new ones 

are created, the demand cycle will repeat itself (Cowan, 1969:18).

The nature of office space supply is parallel to the nature o f demand. At the supply 

level, the buildings could be old, converted accommodation or new. Converted space 

types are predominantly occupied by small, new organisations which are represented 

at the birth stage in the demand cycle, whilst new buildings tend to contain a wider 

mixture of thriving and growing organisations (Cowan, 1969:19). This pattern 

corresponds exactly to the demand-side dynamics which have previously been 

described.
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The supply and demand movement which characterises organisations and their 

building or facilities, is the cumulative effect o f the departmental, working groups and 

individual dynamics. On the organisational level, the requirement for space can be 

differentiated along these two dimensions- the nature o f change and the nature o f 

work (Davis et al, 1985). At the facility level, the profile can be differentiated on the 

basis of type of facilities and the extent o f adaptability. By applying the same pattern 

of movements as previously described on the property market level, at one extreme a 

low-change routine organisation type, for example, a district council office, would 

typically occupy a simple facility with low adaptability. At the other extreme, a high 

change, non-routine organisation type such as a high-tech office, would typically 

occupy a complex and highly adaptable facility.

At the organisational level, the demand movement will resemble “development, 

growth, maturity and decline” phases (see Section 2.1), and at the building level, the 

provision will represent new built, modified, adapted and demolished phases. It is to 

be expected that, under these dynamic movements, the state of balance throughout the 

organisation and facility will continually be disturbed. These interruptions are 

identified as problem situations and thus have a tendency to recur over time.

This process of matching supply and demand over time gives rise to a set o f recurrent 

problem circumstances. Figure 1.1 in Chapter 1.0, illustrated the major areas of 

concern in managing facilities-in-use, in relation to three main factors; the amount, 

type and location of space. The recurrence o f inadequate amounts, or inappropriate 

types of space will be the main focus (because locational issues should be treated as a 

major topic by itself). The problem of inadequacy relates to a shortage o f space, where 

demand is not met by supply, or where there may be a surplus o f space when supply
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exceeds the demand. The problems o f inappropriate type relates to qualitative 

measures of functional spaces, which will be discussed in the next section.

2.2 Imbalances in supply and demand

There are two basic causes o f imbalance in the relationship between supply and 

demand for space; quantitative and qualitative. Quantitative imbalance occurs when 

the amount of space (in sq.m) falls short or exceeds organisational requirements at a 

given time. This situation is normally indicated by unacceptable levels o f 

overcrowding at one extreme and by perceived high levels o f underuse or partial 

vacancy at the other. This situation can be best examined by carrying out surveys or 

observational studies, so as to determine the level o f availability o f space across the 

organisation and over a certain period o f time. For example, in a situation o f scarcity 

of space, workstations may not be readily available for new employees, meeting 

rooms may not be readily accessible at unpredictable times or departmental space may 

not be immediately available unless further acquisitions are made. In a situation of 

oversupply, workstation spaces are unoccupied or temporarily occupied for long 

periods of time. Working group spaces such as time-tabled rooms may not be booked 

to capacity and departments may have vacant spaces which are neither occupied by 

people, machines or equipment. At the operational level, there is no accumulation of 

requests from businesses.

Across the situations of scarcity, balance and surplus, those managing the space 

normally employ occupancy density ratios as an approximate measure o f the 

quantitative situation. This ratio is simply obtained by dividing the number o f spaces, 

or the net internal area available, over the number o f occupiers. The resulting ratios 

are compared against the organisation's expected density requirements and from there 

the extent of surplus or scarcity problems can be identified.
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Qualitative imbalance in the supply and demand o f space can occur when, despite 

being in quantitative balance, the types o f spaces become inappropriate in meeting the 

current and emerging demands o f an organisation. The qualitative features o f facility 

space are floor depth, shape o f space, type o f space and configuration o f space. The 

character o f the site and location and the building's image are all qualitative attributes 

which are commonly considered to be o f importance. Some best practice measures o f 

these qualities are summarised in Appendix 1, A l.

Alternatively, qualitative imbalance is indicated by the extreme utilisation levels 

which vary hour by hour, day by day and week by week. In existing building-in-use 

situations, this pertains to the patterns o f “adjacency patterns” o f facility space. An 

imbalance is indicated by utilisation, which is sourced to the allocation procedure. 

This issue is covered in chapter 4.

2.3 Basic management options

When organisations are faced with any o f the general situations outlined above, there 

are basically two families of management options from which to choose. The first set 

o f options are those of adjustment while staying in or keeping the existing premises. 

The second family of options is those which relate to moving from all or part o f the 

accommodation to more suitable premises. Moves can be differentiated further as 

complete moves, partial moves and future moves (Jones Lang Wootton (JLW), 1994). 

Each option can be combined with different strategies; modification, adaptation, 

utilisation, extension, demolition and newly built. Within each strategy the 

management process will cover procurement, allocation, utilisation and disposal.

Decisions concerning an appropriate management option revolve around five generic 

circumstances, as shown in Figure 2.1. The first o f these circumstances relates to the
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steady state of the facility space and its environment. The second applies to 

incremental improvement and periodic modification o f the space. The third is in 

connection with major changes and renewal while the fourth includes planning and 

design o f new resources. Finally, the fifth circumstance relates to portfolio 

adjustments in terms o f procurement, consolidation and disposal o f space at the 

corporate level.

Figure 2.1: Circumstances for management of spatial resources
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m o d i f v

M o v e  and
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i m p r o v e m e n t  o f  f a c i l i t i e s

S o u rce :  A d ap te d  from Nutt.  B (1988) .

In reference to the last point, with respect to the organisation's property portfolio, its 

size, age and condition, ownership, location, cost and value will, to a signifieant 

extent determine what activities need to be undertaken. This relates to the strategic 

decisions taken by facilities' directors in large corporations, regional authorities and 

government agencies and usually involves many buildings on many sites. Concerns 

include freehold accommodation which is old or in a poor state o f repair as to require 

either renovations, maintenance, disposal or development, and secondly, in a short
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term lease hold, where the emphasis is on lease administration, negotiations or 

acquisitions. Thirdly is a concern over the overall maturity o f an organisation. 

Occupied facilities tend to be more focused towards modification and incremental 

improvements and these would necessitate either a “stay and modify” option or a 

“move and modify” option. Nevertheless, common issues which arise remain the 

same in all other circumstances: where to locate space, how much space is required, 

what types o f space are needed, how to procure or dispose of space, how to allocate, 

reallocate and how to utilise and improve utilisation o f space through the changing 

cycle of use.

2.3.1 Procurement or Disposal of space

The procurement and disposal options are grouped together to identify the activity 

interface between supply side and use. Procurement activities relate to categorising 

and selecting the sources of supply and to making the provision available in places 

where needed. At this stage, how much, what type, where and for how long space is 

required will have to be considered. If resources are not readily available, some 

procurement activity will be necessary. The decision around whether to purchase or 

lease space depends on the tenure arrangement (although tenure is but a small part of 

the decision). This decision is made on two grounds: whether to possess the property 

as a potentially appreciating asset or to create a bespoke building, tailored to a specific 

user’s needs. There are several routes to procurement. At the building level, these 

include the option to buy and develop a site, to engage in a joint venture with a 

developer to construct or lease space as a shell and core, or to collaborate with 

developers on a building with fit-outs, furnished premises, etc.

Disposal activities relate to a point in time of the occupied facility where the resources 

may be consumed, such that no further utilisation is necessary, possible or desirable.
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This is typically carried out through sale or lease; the latter has greater flexibility and 

variety. The decision to dispose is taken after a financial analysis has been carried out, 

to assess particularly the cost o f the surplus property at the end o f the lease. The basic 

routes are through using letting agents, informal tendering and sub-letting. Some 

innovative routes have been developed lately which include, short-bold tenancies, 

factoring through a property company, lease buyouts or leasing sections to other 

companies (NACORE/IDRC, 1995). If the spaces are not wholly to be disposed of, 

but partly maintained, the excess space should take account o f the terms of the lease, 

rental costs, and the existence of any option clauses in the lease.

In summary, the choice of decision would be based on the appropriate time factors 

involved to either procure or dispose spaces, which allow the organisation to recoup 

the benefits in time.

2.3.2 Allocation / reallocation of space

Allocation and reallocation options are grouped together to identify the interface of 

activities between demand side and use. The allocation activity distributes the spaces 

which arise from utilisation to make them available for exchange at demand markets. 

Reallocation should be a reverse process. The management core functions are in place 

to allocate the available, and usually scarce resources, among competing market 

segments and conflicting interests, characterised mainly as scarcity, versatility, 

multiplicity and ranking (Bender, 1983).

Scarcity is a function because it recognises that the availability o f each resource is 

insufficient to meet all stated requirements, and that flexibility or versatility leads to 

the possibility that any one resource is being used to satisfy more than one 

requirement at any one time. Diversity or multiplicity in this context, is the need to
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satisfy more than one requirement, and the ranking o f requirements is done according 

to criteria which establishes the desired space types. The key questions are therefore 

when, where and how much resources are to be allocated, all o f which depend on the 

organisation's objectives (Bender, 1983:53).

The objectives o f some organisations to be met by resource allocation, could be profit 

maximisation, cost minimisation and maximisation in throughput or service. In some 

practices, a set o f priority lists is used. On the other hand, reallocation activities arise 

when there are supplies o f space. A common example is by subdivision o f the 

available spaces, which can be carried out either informally or formally. This issue is 

covered in Chapter 4.

2.3.3 Utilisation of space

In recent years, real estate managers have been developing ways o f making their 

portfolios more readily adaptable in dealing with new approaches to the use o f the 

workplace (Avis & Gibson. 1996:27). Utilisation represents the interface between 

supply and demand and is discussed in further detail in Chapters 6.0 and 7.0. This 

activity is handled after resources have been acquired and allocated, and need to be 

utilised to fulfil the organisation's mission and attain its goals and objectives.

Utilisation can be realised through activities such as production, conversion, growth, 

transportation, storage and maintenance. Improving the utilisation level is applicable 

in “stay and manage" or “move and manage" options. Utilisation is a typical measure 

when organisations are faced with limited spatial resources and there is a conscious 

decision not to acquire any further space. It is also an issue when there is a problem of 

scarcity, and when there is a surplus of space which is not disposed of.



There are three parts to this discussion: the supply-side utilisation, the demand-side 

utilisation and the interface between supply and demand. In the first instance, 

management should ask what can be done on the supply-side to improve the use o f 

space. In the second instance, what can management do on the demand-side to 

improve the use of space? For example, on the supply-side, a system of booking 

spaces can be organised; and the management o f centralised facilities can be arranged 

(reorganising the supply side). On the demand-side, management can be organised 

through time-tabling arrangements: activity/work time-tabling (reorganising the 

demand side) while on the supply and demand interface, through work programming 

arrangements, by extending the working day (time base), reorganising the 'supply- 

demand' interface, multi-use functions and space sharing.

Examples abound from educational facilities and hotels, where the multi-use of space 

exists. In such organisations, a more intensive use o f space by the same or different 

groups o f users, for different types of activity, is a common feature. Sharing is made 

more intensive through a pattern of use by the same groups, or by different groups o f 

users, for the same types of activities implemented through time-tabling arrangements 

or the centralisation of facilities (Kenny, 1977a; Kenny. 1977b). Figure 2.2 shows 

some common paths of decision around management options, where recurrent 

problem circumstance arise.



Figure 2.2: Paths of decisions around management options under recurrent 
problem circumstances
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2.4 The cycle of supply, demand and use

Many facilities' studies have identified that one o f the fundamental factors influencing 

the management of space is utilisation. The management o f space is the degree o f 

intervention needed to support the users o f space. The task of management is to match 

the supply and demand of facility space at the appropriate time scale. The decision

making process o f facility organisation and occupation is usually undertaken 

incrementally over time and commitments and policies are made as far ahead as 

requirements can be predicted in terms of the spatial resources allowed.

The basis for the normative approach to this issue is that an assessment of the future 

demand for space will help to determine the amount o f space which needs to be 

provided or acquired in order to satisfy the predicted demands. This in turn will lead 

to an account of the use and performance o f the new provision, followed by a 

reassessment in due course of the degree to which demand is being met by supply 

(Nutt. 1972a). The simple basis for this traditional view o f the supply and demand 

cycle, as described in the early 1970s. is shown in Figure 2.3.



Figure 2.3: Two models of the supply and demand of facility space
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Figure 2.3 illustrates a formal description o f the theoretical decision process which 

was thought to be sufficient at that time. From the point o f view o f space 

management, the amount and type o f use may only be observed within the context of 

the existing provision. The amount and type o f current and future demand may be 

assessed indirectly, through the use that is made o f the existing provision, unless the 

client and users are directly questioned (Nutt, 1972a). It is necessary to distinguish 

that while changes in demand and supply are generally independent of each other, 

changes in the pattern o f use and the level of utilisation will often simultaneously 

affect supply and demand issues. Thus, supply and demand for space depends upon 

and varies with use and correspondingly, use depends on and varies with supply and 

demand.

In another approach, if  a demand-led sequence is adopted, given that the 

organisational requirement is known, the question which immediately arises is will 

the available supply be appropriate for the organisation? If however a supply-led 

approach is adopted, the most immediate question is will the available supply be 

suitable and sufficient for the organisation and client? The supply and demand 

interface is one where sufficiency and utilisation commonly occur.

The management process may start from any o f the phases illustrated in Figure 2.3. It

is a way of converting the spatial resources into specific plans of action, with details

such as locating space for immediate growth, developing a programme for sub-leasing

of surplus space and the provision of a site for expansion. These decisions are

important because building facilities are a source o f direct investment which account

for around 25 - 30 percent o f an organisations' assets. Planning is conducted on three

interrelated levels, with different time horizons and activity levels o f detail. The

shorter the time horizon, the greater the detail. These decisions in turn inform the
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facilities policy at the tactical, operational and strategic levels. Typically, strategic 

planning covers a period o f up to 2-3 years in the future, with the possibility o f 

extending further. Operational planning will cover the year ahead and tactical 

planning will cover the hourly or daily periods.

2.4.1 Strategic management in relation to space

Strategic management is distinctive from the non-strategic approach, particularly 

when a time frame is included in the management process, and issues o f uncertainty 

are addressed. The time and uncertainty of facilities could be anything from 5-10 

years ahead, although the planning horizon is divided into irregular periods, typically 

of a one, two and five-year duration (Bender. 1983:85). The main influence in 

strategic management is the set of options available with regard to the demand levels 

within an organisation, and their consequences in financial or operational terms. In 

this aspect options are available to enable organisations to meet the different demand 

changes and their effects on space supply, use and management. Scenarios are used to 

explore and forecast important developments and to prepare for appropriate policies, 

constraints and conditions which will guide tactical and operational planning (Bender. 

1983:85).

In their study. Avis & Gibson (1995:33) demonstrate an improved representation of 

property at the upper levels of the organisation management hierarchy, which both 

indicates an increased perception of its importance and the greater consideration given 

to it in terms o f strategic decision-making. Although property is still only specifically 

included in the strategic plans of 60% of organisations, there is still room for 

improvement in the recognition of its strategic importance.



2.4.2 Operational management in relation to space

Operational management is intrinsically medium term, within a time horizon o f 1-3 

years, and typically covers the year ahead, focusing on recurrent issues which are 

managed through the use of operational plans. The main thrust in operational planning 

is on how to use the resources which are available, through sequencing and scheduling 

operations. Additionally operational management translates such plans into 

instructions for execution and into budgets (Bender, 1983).

Some general management literature has defined operational planning time frames to 

include weekly and daily increments. In this study, the inclination is to include such 

time frames in the context of tactical management. In order to guide execution 

processes, operational plans require projection data to establish recommended actions 

and reactions to outcomes. The allocation stage is realised at this level of 

management. In practice according to Avis & Gibson's (1995:34) report, 75% o f the 

organisations which they surveyed, did not have anyone in operational departments 

with direct responsibility for property, and 20% of all organisations had no one in 

house who was responsible for undertaking any professional property management 

work.

2.4.3 Tactical management in relation to space

Tactical management is applicable in circumstances which have not been predicted.

and involves taking decisions with a short term perspective quickly and well. The

planning horizon, as mentioned earlier, is usually divided into weekly, daily and

hourly increments. The data required includes forecasts and projections o f statistical

extrapolations of past trends, described as a time series, produced by regression

techniques and multiple correlation (Bender. 1983). This is used to develop

assessments and inform decisions which will guide operations. Typically, these

decisions are taken as a function of coiporate goals for economic reasons, and for the
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master space plan which covers a time frame from immediate needs, short, medium 

and long term requirements (Binder, 1989).

2.4.4 Balancing supply and demand

In the traditional office sector, which is characterised by low rates o f organisational 

change, management activities are concentrated in operational decision-making which 

affects the annual operations of the facility. Decisions tend to focus on layout issues, 

security, access, open and enclosed office space, inventories o f furnishings and 

settings, stacking plans, procurement and tenure. As business changes more rapidly 

over time, the merge o f facility plans with business plans over different time horizons 

will inevitably require a new space management approach. This approach is 

established through the use o f real estate databases, by systematic appraisal or audit o f 

an existing part. The intention is to build a coherent corporate premises strategy, 

which will serve as a back-drop for establishing a strategic formulation, comprising a 

full appraisal o f the company's current objective and compatibility with the existing 

real estate structure (Elliot & Malien, 1995).

When balancing supply and demand in the management of facility space, the skill is 

in matching the right provision to the required need (Avis & Gibson. 1996:28). In past 

studies the performance o f space management is measured by the level of suitability 

achieved between supply and demand, as in the ORBIT 1 study (Duffy, 1983). or the 

capacity for buildings to respond to change, as in the ORBIT 2 study (Davis et al, 

1985). Space management can also be measured through the supply which is available 

and the demand which is required. Thus the whole process of management revolves 

around the activity of balancing the availability and provision o f space. From a 

management viewpoint, the balance is the degree o f tolerance between the activities 

and the spatial elements which accommodate them. This is achieved by matching any
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type of activity element with any type of spatial element, or some quantity in demand 

with some quantity in supply, or some quantity o f use intensity per unit o f time with 

some quantity o f capacity measures.

According to some authors, the balance of qualitative aspects can be measured using 

either organisational 'fit', or 'building utility’ concepts. As the term implies, 

organisational Tit' is "a definition of corporate office quality not just in terms o f the 

physical accommodation, but of how well matched this is to the organisation" (Ellis, 

1984:255). On the other hand, the term 'building utility' is related to the issues o f 

daily performance and its operations. It also relates to the inherent adaptability o f the 

building to a range of use patterns over time. In some aspects quality and utility can 

be interrelated, such that poor quality space will relate positively to low building 

utility.

From another perspective, the term 'fit' implies that it is common for buildings not to 

be used 100% efficiently. Such inefficiency could be derived from the building 

configurations, grid constraints and design obstructions (BWA. 1994; Becker, 1990). 

or in achieving viable organisational boundaries. The fit-factor is an allowance which 

takes account of the fact that fitting into actual buildings inevitably causes some 

inefficiencies in occupation due to natural obstructions from columns, awkward 

angles and the size of floors. The fit-factor has been estimated between 5% (Eley & 

Marmot, 1995 to 10% (Davis et al, 1993b). A factor of 5% is common in regular 

rectangular buildings, while a larger percentage may be appropriate in particularly 

difficult buildings. Another requirement is the turn-around space, estimated at 2% of 

the total usable area. This is the degree to which the 'requirements for' and the 

'allocation o f space can and should be accommodated. If the fit factor is too high then
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there is general inefficiency in space use. If the fit-factor is too low, then organisations 

and their activities may be spatially inhibited and constrained.

Some obvious difficulties in the management o f space is the extent to which demand- 

led provision will remain adequate over the long term period. As working practices 

change, procedures are no longer a reliable guide, even for the medium term future 

(Nutt, 1993:29). There needs to be an approach in identifying market needs, 

quantifying the resources available and establishing an optimal way in which to match 

them (Bender, 1983). On the demand side, the users can be asked what their 

requirements are in the current situation and roughly what they think they may need in 

the future, but on the supply side it is not possible to ask such questions because 

necessary information is not available yet. What will happen when imbalance is not 

reconciled? There will be high operating costs, which would affect profit 

maximisation strategies, and high dissatisfaction among users, leading to high staff 

turn-over and a reduction in the usable life of the facility.

Figure 2.1, shown earlier, represents the basis for investigation, where the source of 

the space management problem is related back to measurements of spatial size, and 

whether they are adequate or inadequate. The inadequacy o f space is divided further 

into space scarcity or space surplus. Although adequate space may not pose an 

immediate problem, a potential problem does arise in the utilisation level, where the 

targeted situation is to maintain the facility space in a state o f equilibrium. 

Equilibrium is defined as the situation in which space which is available is considered 

to be adequate, suitable, appropriately located and reasonably utilised in all four 

operational levels in the organisation. This could be measured as the utilisation rate. 

Obviously, each level of operation will apply a different utilisation rate. When at least
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one of the three conditions changes in attribute, a disequilibrium or imbalance will 

occur.

Following this, there are the eight prevailing problem circumstances. Sometimes an 

organisation may have adequate space o f appropriate type, but this may be either 

under-utilised or over-utilised; the immediate problem is space in use. Otherwise, an 

organisation may have a surplus of space, though too o f an appropriate type. 

Alternatively, a surplus of space could also be coupled with inappropriate types o f 

space, in which case the immediate problem is qualitative in nature. In addition, an 

organisation may have a scarcity of space, although o f an appropriate type. 

Alternatively scarcity could be coupled with a problem o f inappropriate space types, 

in which case the immediate problem is qualitative in nature.

Space management deals with the entire scope o f problem areas. Currently, where 

space adequacy may seem to present a crucial problem, space availability is 

increasingly becoming a concern. In such cases, the overall attitude o f management is 

dictated by an understanding of the use o f space in an organisation. In physical terms, 

the use of space depends on the design features o f the facility organisation. 

Sometimes, design features present opportunities to management and sometimes they 

act as constraints. At this point, there is a concern to relate space to the user in terms 

of usage rather than allocation. There is also an awareness that these spatial 

constraints can be managed so that they do not hinder the operations of the 

organisation.

Hence in the management of facility space in organisations under contemporary

conditions, there are three crucial problem areas; firstly, the assessment of the total

demand for space, secondly, the decisions which have been reached on the provision
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of space in different time scales, and finally, given the opportunity and constraints o f 

the building design, the most favourable management decisions to be taken under 

conditions o f uncertainty.
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CHAPTER 3.0 ESTIMATING SPACE REQUIREM ENTS

Chapter 2 stipulated the generic circumstances in which concerns around demand for 

and supply o f facility space may arise. The recurring questions which need to be 

answered now is how much and what type o f space is needed to support an 

organisation? This chapter deals largely with the management o f the demand side. 

The situation could involve a facility which is in use or newly built. The process for 

any space requirement project is documented in the briefing, which covers the 

inception to the design stage. The traditional briefing process for design and 

construction emphasises that client needs are the starting point in determining demand 

for space. Briefing defines the total gross area required for a facility which is newly 

built, or the total additional net area needed for existing facilities. It also details the 

space allocation procedure, space planning and the configuration o f the facility. All o f 

this shows a predominantly demand-led approach, because it deals with the associated 

passive analysis of user requirements (Nutt, 1993).

Estimating spatial requirements for an organisation, as focused in the design brief, 

depends on organisational goals and objectives, organisational structure, size, space 

standards and work organisation (McLennan. 1992a). Firstly, organisational goals and 

objectives have a direct influence on the management in terms o f identifying priorities 

in their decisions about space, particularly on functional relationships among business 

units. This is covered in detail in Chapter 4.0. Secondly, the organisational structure 

and variations from present to future have a profound effect on space layout and 

requirement. The impact is seen in the floor plate size and associated planning 

policies. Thirdly, organisational size determines the combined total amount o f office 

space which is required, the individual workstations and support spaces. The main 

influencing factor, the fourth, is the space standards per person. Finally, work 

organisation, or the way in which work activities are conducted, informs the overall
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requirements, in the development o f space planning concepts, in terms o f size, type 

and location o f space.

Figure 3.1 illustrates the conceptual flowchart o f the briefing process in estimating 

requirements o f facility space. Based on the logical sequence o f the chart, it is clear 

that in order to arrive at a quantitative estimate, the process is preceded by 

establishing the qualitative requirement. In turn, this is sourced to an established 

space policy, such as the space per person standard referred to in strategic documents. 

This is discussed in the following section.
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Figure 3.1: Flowchart of estimating requirement

Strategic overview for
assessment and -----------------

forward planning
Average space per person =  16 sq.m

Num ber o f  s taff  = 170 from 
management

Space required = 2.720 sq.m 
Net Internal Area

For  d e ta i led  p lan n in g  
d e te rm in e  g ro u p s

I
Detailed overview for 
detailed assessment or 

planning

Use work profiles to establish 
number for each

Match work profile to workplace types

Determine ancillary requirements

Determine support space

.Source: M c L e n n a n .  (1993)

Fit-factor for office area

Turnaround space

Space budget for office 
TOTAL NET USABLE AREA

Primar\ circulation estimate

Space budget for office 
TOTAL INTERNAL AREA

49



3.1 Space standards

A space standard is defined as the amount o f space or area given to each person who 

works in the building (Eley & Marmot, 1995:50). The specific amount o f floorspace 

varies by the grade o f the employee or by the type o f job, the use o f equipment or 

machinery, the degree o f privacy required and the need for storage (Croner's Premises 

Management, 1987; Index for Coverage to Offices, 1964). Table 3.1 shows the range 

of space standards by classification of occupation and table 3.2 shows the range o f 

classification standards according to space type. In table 3.1, it is common practice to 

classify according to the Standards Occupation Classification (SOC) 1960. Later 

developments have applied the functional classification according to the New 

Earnings Survey, which differentiates occupations by manual or non-manual types. 

Since then, little has changed with regard to the basis o f space per person 

standardisation.

Table 3.1: Range of space standards by occupation classification, sq.m

•SOC
O c c u p a t i o n

t>pe lO D ,  1960 L a n g d o n  & 
Keighley ,  1964

M a r c h  
.Martin,  1966

O R B I T  2. 
1985

W il l i a m  & 
W o r t h i n g to n ,  

1986

BIF.M
Pro to co l

Major Cirotip 1 Manage rs  and 
administrators 12-33 9 12-19 14-27

Directors 18-60

Senior
inanatiers

14-40

Assistant
managers

19-30

General
adtninistrators

17-30

Major Grotip 2 Professionals ■-I2 7-9 5-15

Major Grotip 3 Associate
professionals

8-9 6-7

Major Grotip 4 Clerical  & 
secretarial

5-7 4-6 15 4-9 5 4-10

Major Grotip 6
Personal & 
protective 
ser\' ices

Major Grotip 7 Sales
occupation

4

M a n n i n y ,  ( 1 9 6 5 )

L a i i ÿ d o n  &  K e i g h l e y .  ( 1 9 6 4 )

H a u k e s  D  . I I 9 6 S )

D u f t y  F . ( I 9 S 3 )

W i l l i a m  &  W o r t h i n g t o n .  ( 1 98 6 )

B I F \ I  P r o t o c o l  c ( 1 9 9 3 )

S O C  ( S t a n d a r d  O c c u p a t i o n  C l a s s i f r c a t i o n )
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Table 3.2: Range of space standards by workspace type

SOC
Occupation

type
Workspace

type Size in sq.m

Major Group 1 Managers and 
administrators

Dedicated
office 9.3

Directors 20.4

Senior
managers 16.7

Assistant
managers
General

administrators

Major Group 2 Professionals Shared office 7.4

Major Group 3 Associate
professionals

Shared < 5 
persons

Major Group 4 Clerical & 
secretarial

Shared > 5 
persons

4.6

Major Group 6
Personal & 
protective 
services

Dedicated
workstation 4.6

Major Group 7 Sales
occupation

Shared
workstation 4.6

Wide variations of space allowance per person occur in practice across different 

organisations. At the policy level, it has been clearly demonstrated each person's 

position and title actually determines the workspace allowance for the individual, thus 

“the higher the senior position, the larger the workspace, or the lower the rank 

position in the organisation, the smaller the workspace" (Duffy, 1992). The space 

standard is used as a design tool which assists users in solving their special needs in 

terms of determining their size and type o f workspace. Traditionally the assignment of 

space standards uses a static representation of space per person, constant either as 

sq.m per person by occupation types or sq.m per workstation by occupation.

There are two systems for setting space standards. Firstly, measurements are derived

from the anthropometries o f workers themselves when performing specific activities.

Secondly, standards are derived from systematic user surveys carried out within

organisations. In the former approach, anthropometric measurements are used to

calibrate the height of desks, chairs, filing cabinets and their accessibility by job
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function; this is particularly well documented by Hawkes (1968:23) and Langdon 

(1963a). In the latter approach, an extensive user survey measures user satisfaction 

among different job types across the industry. This approach not only gives some idea 

o f the amount of space required for different jobs, but also offers a representative 

picture o f current practice (Langdon & Keighley, 1964:335). User satisfaction has 

been advanced as a useful technique in setting space standards (Langdon, 1963a:335; 

Musgrove, 1981). The survey requires occupants to appraise the spatial feature by 

asking them to assess the conditions of their office facilities on a subjective scale. The 

qualitative description is then transformed into satisfaction scores and then correlated 

with the actual amount of space provided in each office. These results are used to 

identify the minimum requirements for a chosen level o f satisfaction. The choice o f 

level o f satisfaction will vary among organisations. If  95 percent o f the cases reported 

a 75 percent satisfaction level with the space provided, then the chosen level o f 

satisfaction is 75 percent (Langdon & Keighley, 1964:944). Thus, it can be interpreted 

that the choice of 75 per cent satisfaction will represent a reasonable level o f provision 

at a known amount.

These types of user surveys are not commonly carried out. Even when they are 

executed, the information is not readily available or widely disseminated to allow any 

meaningful comparison to be carried out. A recent survey of this nature, known as the 

Workplace Benchmark Group 1996, involving a consortium o f thirty five companies, 

has been handled and administered by a private consultant on 1000 people (Facilities 

Management Journal, 1996:8). The results are not accessible to those outside the 

consortium. Nonetheless, the space per person policy in any organisation would need 

to comply with legislative requirements that the minimum provision o f 3.7sq.m or 

11.3sq.ft per employee is maintained as stipulated in the Offices, Shops and Railway
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Premises Act 1963 and the Approved Code o f Practice Management (ACOPM) of 

Health & Safety, 1992.

3.1.1 Occupancy Density

Another concept which is closely related to space standard is the occupancy density 

"when each person has a single space they generally use, and it is o f a standard size, it 

is comparatively easy to work out the density or average lettable area per person” 

(Eley & Marmot, 1995:62). The area under consideration includes primary 

workspace, support space, ancillary and primary circulation spaces. The norm tends to 

be an average of 10 sq.m net per person (British Council for Offices (BCG), 1994), 

although the reported best practice is 14 sq.m net per person (BCG, 1994). Over the 

last twenty years, occupancy densities have not changed significantly, as shown in 

table 3.3.

Table 3.3: Average Occupancy Density of Offices

Y e ar
M ean 

o ccu p a tio n  
ratio in sq.m

1970(1) 14-16

1990(2) 14

1992(3) 13

S ource :  1 ) E M E P C .  ( 1966)
2) Brit ish  Counci l o f  O ff ices . (1994)
3) B S R I A . ( 1 9 9 2 )

The difference between space standard and occupancy density is the inclusion of 

primary circulation. The ratio of the latter is derived by dividing the whole lettable 

area by the number of people working in the building. Usually, this is the simplest 

standard used to guide an organisation in estimating its gross space requirement and to 

indicate its potential occupancy cost (Apgar, 1993). This concept has become 

increasingly important and useful to designers when assessing the overall space



requirements o f an organisation and in planning the use o f buildings at a detailed 

level. If space standards is used as a design tool, the occupancy ratio is generated after 

the facility is in use to give the net space each occupant consumes.

3.2 Estimating qualitative requirements

As mentioned earlier in this chapter, qualitative requirements should be ranked as 

being of most importance when planning for space needs. Qualitative characteristics 

are based on privacy needs, the need for work interaction and the mitigation of 

various visual distractions. However, the generic factors are based on activity types, 

the mode of communication and the allocation policies (Browne. 1970; Raymond & 

Cunliffe, 1997). Estimating qualitative space requirements is easily explained by 

using the classification of space by type and quality. Earlier reports have distinguished 

space types as individual, shared or open spaces (Index for Coverage to Offices, 

1964). Most recent studies have agreed that space can be classified into individual 

workstations represented by primary workspaces, ancillary and support spaces 

(Gould, 1983; Binder. 1989; Toland. 1994); BAGG, 1992). Figure 3.2 shows some of 

the differences involved in the components which constitute the usable areas in certain 

organisations.
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Figure 3.2: Components of traditional requirements for usable spaces

O r g a n i s a t i o n  s o u r c e s C o m m o n  c o m p o n e n t s  o f  u s a b l e  a r e a

IF M A ,  1984 A s s ig n ab le  a rea  and  s e c o n d a ry  c ircu la t io n

B A G G ,  1992
E n c lo sed  +  o p e n  +  an c i l la ry  +  su p p o r t  +  fit  fa c to r  + 
tu rn a ro u n d  fac to r

D igita l ,  1993 C o m m o n  + ass ig n ed

D av is  et al, 19 9 3 b
Indiv idual  w o rk p la c e  + m e e t in g  and  t ra in in g  +  su p p o r t  + 
c ircu la t ion  + b u i ld in g  loss fa c to r  +  a n tic ip a ted  
e x p an s io n  or c o n tra c t io n  +  su b g ra d e

3.2.1 Primary workspaces

Primary workspaces are principal workspaces which support the core activities of the 

organisation. There are several types within this category; enclosed private offices, 

dedicated, shared and open plan workstations and dedicated shared and group spaces. 

Individual spaces are defined using footprints o f the basic workstation area. In the 

traditional arrangement, these workspaces included desk, table, desk with adjacent 

table or a shared table with a filing cabinet. In some organisations, a footprint includes 

some percentage allowance for secondary circulation, some others might not. As for 

group spaces, they may be in the open or in a dedicated enclosed team room.

3.2.2 Ancillary Spaces

Ancillary spaces are areas which normally support the functions o f work groups 

between departments or floors in the office. These areas are not used by individuals 

alone but are commonly accessible to everyone. Within this category, the space types 

usually make space for paper handling, such as a filing area, or for personal care, such
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as refreshment points, etc. The standards for ancillary requirements are ill-defined 

(Duffy et al, 1976; Eley & Marmot, 1995:35), but in practice they usually cover an 

estimate of 15 percent o f the total usable area.

3.2.3 Support spaces

This category o f space, supports the operations o f the whole organisation. These 

spaces may be divided into auxiliary or special support spaces. Auxiliary types are 

those which are essential to running the building and can be standardised using some 

additional space measure per person. Some examples are post rooms, cleaners' store 

and switchboard. Special spaces are provided at the discretion o f the particular 

organisation. These may include a cafeteria, conference rooms, archives, etc., and tend 

to be centralised rather than departmental specific. Davis et al (1993b) suggested, that 

as a rule of thumb, support spaces could take up about one third o f the floor area.

3.3 Estimating quantitative requirements

The estimates for quantitative space requirements are generally generated by a simple 

numeric profile of the different departments in the organisation. The technique is 

commonly known as space budgeting. This gives a summation o f the total amount of 

space required for the office, support and expansion space. This figure is derived by 

multiplying the number o f staff by a predetermined average standard and 

incorporating additional percentage areas for support and expansion. The main output 

is the net usable area (NUA) in square metres. A simple illustration of space build-up 

terminology is the aggregate estimation of space requirement from the individuals, 

groups, departments and organisation, as shown in Figure 3.3 (Toland, 1994).
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Figure 3.3: Space build-up terminology

Element Terminology

Individual minimum space 
individual allowances 

+ visitors 
+riling

Basic space 
+ Personal add factors

= PERSONAL SPACE ALLOW A NC ES

Departmental space 
+ filing & storage 

+ equipment 
T meeting rooms 

+ facilities

+ Departmental-shared items requirement 

= DEPARTM ENT NET SPACE

Access etc. 
+ corridor 

+ walkways

+ Access space 

= TOTAL DEPARTM ENTAL SPACES

Building / organisational needs 
+ reception 

+ meetings / conferences 
+ special facilities 
+ office services 

+ catering etc.

+ Central facilities 

= TOTAL USABLE AREA REQUIRED

Soiii'ce: Toland. ( 1994:58).

The systematic tabulation of the budgeting process is illustrated in Figure 3.4. The 

process begins by enumerating the total number o f persons employed, (a). This is then 

multiplied by a space per person standard, (b),of the organisation. A percentage 

apportionment, a term used by Gould (1983), (d), is applied to the usable area to 

derive the additional demand for ancillary areas, fe). Another percentage proportion, 

(f). is added to derive the additional demand for support space, (g). The sum total o f 

(c), (e) and (gj is the preliminary net usable area, (h), required for a department. A fit- 

factor. (j), would give an allowance for any un-usable areas, (k), attributed to the 

shapes of the spaces in the premises. The total net usable area, (I), would be the 

aggregate total of the preliminary net usable area, (h), and the ancillary area, (e), the 

support area, (g), and the area for adjustment, (k). However, usable areas vary over the
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life of the building, as primary circulation accommodates changes to adapt to different 

tenants (Apgar, 1995).

Figure 3.4: Procedures for estimating the net usable area

S u p p o r t  r e q u i r e m e n t  fac to r  
(J) = (c) X 1.429

A n c i l la ry  re q u i r e m e n t  factor 
(d) = (c) X 1.176

F i t - fac to r
(J) = (h) X \ .053

S p ace  s t a n d a rd  p e r  pe rso n

P re l im in ary  net usab le  a rea
(h) = (c) (e) + (g)

A nc il la ry  a rea
(e) = (c) - (d)

S u p p o r t  area
(g) = (c) - (J)

N et U sab le  A rea
(I) = (h) + (k)

W o rk s ta t io n  area
(c) =  (a )  X (b)

.Adjustment a rea
(k) =  (h) - (j)

T ota l  n u m b e r  o f  s t a f f  & fo recas t

These estimations can be easily carried out by using the various software packages 

which have been developed through Computer Aided Design (CAD) and Computer 

Aided Facilities Management (CAFM). The database applications are the inputs o f the 

decision support systems software achieved, by creating an electronic space inventory.
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These are then used for space forecasting, space allocation and assist in expediting 

space layout variations such as the Archibus FM Space Management (Graham, 1990). 

Other noted developments include the numeric spreadsheet profile used for area and 

footprint requirements for the occupants, department and organisations, using a 

generic requirement package (GRP) and a departmental requirement package (DRP). 

Estimates for the DRP are based on the departmental profile estimates o f the actual 

requirement for the occupant group. The output is reported as normalised figures of 

the area (sq.m or sq.ft) per 100 population, or a count o f spaces per 100 population. In 

this way, each DRP will provide the typical mix o f spaces per 100 population, for 

example in the combination of meeting rooms, workstations and support spaces 

(Davis et al,1993a;73).

3.4 Key issues in estimating space requirements

The importance of estimating space requirements is related to two aspects. Firstly, 

how the net usable area provision will affect the matching of supply and demand and 

secondly, how the net internal area provision will affect the occupancy costs o f the 

organisation. In turn, this will then influence decisions to space procurement and its 

subsequent allocation and use. The overall effect which arises out o f an imperfect 

estimation will inevitably affect the profitability o f the business.

One o f the key issues is the estimation of how much space may be needed in a future 

period of time. In the traditional approach, the typical plannable time horizon relates 

to the three year departmental business plan proposals. But how are organisations to 

accommodate for the long term possibility that a change will occur? The conventional 

brief serves the specific needs of a particular client at a given time, rather than the 

generic operational needs of an organisation over the long term (Nutt, 1993). Thus the 

variables which seem sufficiently reliable for short term requirements need a re-think
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so as to accommodate for longer term estimates. At a minimum, the organisation has 

to assume that the staff profile will remain unchanged. Working within this proviso, 

the average space per person standards can be applied to form the basis o f a forecast 

o f requirements (Toland, 1994:58-59). However, research has shown that there is a 

significant shift in the composition o f the nature o f the work o f the past to the present 

and the future (Davis et al, 1985). The nature o f work in organisations tends to be 

increasingly non-routine, compared to the past. So, when organisations apply rigid 

space policies in the management of space requirement, they may find themselves 

using space less and less effectively, particularly when employees' rank and status 

overrule the functional priorities in classifying spaces in their appropriate sizes.

Another issue is the step by step logic o f the project briefing process, as incorporated 

in the RIBA Plan of Work. The process may remain valuable but is now increasingly 

inadequate in meeting the diversity of client needs, given the changing circumstances 

(Nutt, 1988). What if user requirements change over time? How will the requirements 

be met when the original facility has been procured to specifically accommodate a 

particular client? The building stock will become functionally obsolete at a much 

faster rate. And so on, and we have reached the full cycle where we first started off 

discussing this chapter.

These are some of the issues which need to be reconciled at the briefing stage. If this 

is not carried out, there could be potential pitfalls in the procurement stage and this 

will subsequently affect the allocation, use and management o f the resource. The 

allocation procedure is the subject o f the next chapter.
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CHAPTER 4.0 METHODS OF SPACE ALLOCATION

The basic concerns and key issues encountered during the process o f allocating space 

to business units, working groups and individuals in an organisation have been 

discussed in Chapter 2.0. The literature on general management defines resource 

allocation as a process by which supply is transferred to meet demand through a series 

o f distribution procedures (Bender, 1983:152). Space is a key resource to be allocated 

at the corporate level, the supply-side being in the form of a portfolio o f buildings 

which are available at different sites and locations. The procedure for allocation is 

typically based on a master space plan, which programs the distribution and selects a 

building plan scenario to be allocated to a corporate user (Zeisel & Maxwell, 

1993:163). If the spatial resource is to be allocated at the organisational level, then the 

supply-side is in the form of the square metres of net usable area which is available in 

the building.

The procedure for allocation is normally based on a space plan, which programs the 

workspace allocation, working group needs, working group adjacencies and 

departmental groupings within a growth expectation (Zeisel & Maxwell, 1993:163), 

or a steady state or space reduction strategy. The essential guidelines needed for this 

procedure to occur, from both; corporate and organisational viewpoints are expressed 

in the organisation's premises policy statement. This document sets out the space 

standards and planning rules for individual and group allocation, the proportion of 

ancillary and support spaces and the demarcation of primary and secondary 

circulation routes within an overall norm for the occupancy density within the 

premises.

With reference to the organisational supply and demand model presented in Chapter

2.0, space planning can be a 'demand-led' or 'supply-led' process. The objective of
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space planning in the design process stage is to "fit an organisational structure into a 

building structure" (Raymond & Cunliffe, 1997:119); thus it is a demand-led 

approach. Alternatively, the occupancy process is concerned with "how well the space 

meets the needs o f the organisation"-" a building must be fit for a business" (Menzies, 

1993:17), which is a supply-led approach. Both perspectives are applicable in the 

planning of space because both will expect to achieve the most satisfactory outcome, 

which is to ease the accommodation o f occupants during their 'move-inVpre- 

occupancy or 'moveVpost-occupancy stages. The 'move-in'/pre-occupancy stage 

relates to the space planning concerns during the briefing and design for newly built 

accommodation, and to the modification and adaptation o f second-hand property for 

new owners or tenants. The 'move'/post-occupancy stage relates to space planning 

intended to accommodate internal organisational changes, within an existing facility. 

This stage also concerns the adjustments which an organisation need to make to 

accommodate additional spaces within the facility.

The procedures for a demand-led approach i.e. allocating activities into spaces will 

first be described, followed by an account o f the alternative procedure used for a 

supply-led approach, i.e. allocating spaces to activities. A review and discussion of 

the measures for effective allocation follows, with the chapter conclusion in a 

summary of Part 1 to clarify the overall concepts o f space management in facilities.

4.1 Allocation procedures: Activities to space

Traditionally, the planning o f office space has been driven primarily by the allocation 

of space to individuals, based on their job profiles, communication needs and other 

functional requirements. Table 4.1 gives an example o f space allocation by activity 

functions, with a comparison between solicitors' and accountants' offices. The figures 

used in this table imply that the work activities of solicitors entail a higher
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requirement for privacy than those o f accountants, with a larger proportion o f space 

allocated to cellular office use.

Table 4.1: Space allocation and use functions in two organisation types

Space use types A ccountants’ off ice City So lic itors’ off ice

Cellular 33-50% 65-75%

Open plan 20-50% 10-15%

Support space 15-20% 15-20%

Ancillary 5-10% 5%
S o u rce :  D u t ' f \ -&  H e n n e y .  1989.

Research has shown that within a given type o f organisation, the allocation criteria 

commonly relates to the status of the individual worker (Langdon & Keighley. 1964; 

Farbstein, 1975; Duffy, 1992), with a significant difference between the allocation of 

space to higher ranking individuals as compared to lower ranked staff. This is 

particularly dominant in information intensive organisation types, i.e. office 

organisations. Space planning at the working group level is organised around 

individuals who share a similar rank and task and who can therefore occupy the same 

room (Farbstein. 1975). The allocation of space at departmental level however, is 

typically organised on a floor by floor or zone by zone basis, depending on the size of 

the department. Therefore, an organisation's typical space policy statement will show 

activity functions and their corresponding space types, such as management functions 

to be allocated management spaces, clerical functions to be allocated clerical spaces, 

etc.

The implementation of these space allocation policies is usually undertaken through

the preparation of a block diagram showing the spaces which are to be occupied by

each functional group. Apgar (1993:134) explains, " the block plan helps to identify
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the major relationships among space budget categories, number o f units and sq. ft., it 

allows quick 'what-if tests to determine the optimum fit o f alternative layouts, thus 

complementing spreadsheet analyses of alternative space budgets". The critical issue 

which must be resolved at this stage is to mitigate any conflicting interests among 

groups.

When block diagrams have been presented and approved by management, the detailed 

design o f floor layout begins. The decisions on floor layout types should be workable 

and suitable for both groups and individuals. This requires the full application o f the 

organisational workplace space standards and that decisions be made on the 

positioning o f cellular offices, the proportion o f ancillary and support spaces, the 

selection of furniture and services and the demarcation of primary, secondary and 

tertiary circulation areas. Frequently however, decisions on layout selections are 

known to depend largely on management preferences and on past experiences 

(Molnar, 1983:120; Worthington, 1982:216). For example, past management practices 

tend to place ancillary and support spaces in the interior spaces and cellular offices 

along the corridor, thus creating the single, double or triple zone layout types (Tabor, 

1969:2.43)

There are three main types of layout option: enclosed cellular offices, open plan

layouts or office landscaping (Index to Coverage o f Offices. 1964); and the group

space type (Worthington, 1982). The variations for these spaces can be classified

further; for open plan types, there are regimented open plans, structured open plans or

'bullpen' plans; and for enclosed spaces - multi-occupancy and single-occupancy

(Watts, 1994b). However these classifications do not radically change the assignment

procedure for individuals and groups. In contrast, innovative layout options, such as

universal plans and non-territorial spaces, have direct implications on allocation
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procedures. Figure 4.1 shows the conceptual shift in space allocation procedures from 

the past to the future. This is further illustrated in Table 4.2, which shows the full 

spectrum of allocation options available, from space assignments and space sharing to 

complete space/location independence. A more complete list is included in Chapter

6 .0 .

Figure 4.1: The conceptual shift in space allocation
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Table 4.2: Summary policy options for space allocation

Options* Description and influence on management* Allocation procedure

1. Function-Based The user's job  requirements determine the amount and 
type o f  space and the furniture provided. This can 
result in a complex inventory o f  standards and 
furnishing components associated with each type o f  
department, group and individual user.

Typically 1 : 1

2. Status/rank 
based

The provision o f  workspace and furniture is determined 
by the user's Job level or grade. The implication o f  this 
approach is that these standards must "move" with the 
occupant and be upgraded when promotion occurs.

Typically I : 1

3. Universal A workstation o f  the same size is provided for all space 
users. It results in low churn costs, as people, rather 
than panels, are moved.

1 : 1 .........> 1 : n

4. Zero based The provision o f  workspace and furniture is negotiated 
on an individual basis, based on either the space user's 
needs or stated requirements. Some organisations offer 
users a choice o f  furniture from a range. Senior 
executives often expect this.

1 : 1 .........> n : 1

5,Non-territorial The broad concept is that space and furniture are 
viewed as a company asset for individual use but only 
as and when required. Variants within this type of 
policy include:- shared space, hotelling, team base and 
home base.

1 : n .........> n : 1

S o u rce :  * W att s  R.. 1994b.

4.2 Allocation procedures: Space to activities

When a building is occupied, the basic management question is, On what basis could 

the available space be better allocated, to more effectively support the activities and 

operations of the organisation. The broad aims o f these procedures are to avoid under

utilisation on the one hand and overcrowding on the other and to redeploy redundant 

spaces so as to serve new uses. Early studies on this were conducted by Musgrove & 

Doidge (1970), who suggested that if room descriptions were based on essential 

physical characteristics instead of by functional type then the classification by 

physical characteristics will provide rational modification. With their approach, 

physical attributes such as location, size, shape and environmental factors define the 

description of use and thus encourage a more dynamic procedure for the allocation 

and reallocation of existing spaces over time (Musgrove & Doidge, 1970:36). Thus, 

spaces are classified in terms of potential use instead. In this section three aspects of
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allocation procedures are discussed; the subdivision o f space, the analysis o f 

opportunities and constraints o f design features.

4.2.1 Subdividing

In general, the "subdivision process enables businesses with excess floor space to 

lease their under-used space to other business" (Green & Foley, 1986:4). While this 

definition relates to the circumstances o f surplus space overall, in reality, procedures 

of subdivision are potentially applicable to any given piece o f space. Figure 4.2 shows 

the number of possible permutations in subdividing a very simple piece o f space with 

a single core in the middle. The core represents the most critical factor in floor access 

arrangements, and so should be configured to provide free access to the intended 

tenants or occupants.

Figure 4.2: Subdivisioning, showing the possible levels of occupancy

S o u rc e  : Nut t.  (19 9 3 )

Subdividing can be categorised into two types: the multi-organisational occupancy of 

a building and the multi-departmental occupancy within an organisation. The tenancy 

arrangement for a multi-organisation occupancy can be managed formally or 

informally. The latter is implemented by letting small, unused or surplus spaces, 

without undertaking structural changes. The former normally requires the construction 

of party walls, or new partitions, to create self-contained units (Green & Foley, 

1986:4). In recent years, occupants’ have been inclined towards the multi- 

organisational occupancy o f a single property. A report o f the College of Estate 

Management (College of Estate Management, 1983:2) stated that "...the development
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o f larger buildings... [is] likely to be designed to allow greater subdivision to 

accommodate organisations, each occupying smaller amounts o f space"; this is also 

'‘to allow single occupants the option to sub-let" (British Council for Offices, 1994:5). 

Subdivision for the purpose of multi-organisational tenancy is not the subject matter 

of this study, rather the main interest is in the subdivision o f space for multi- 

departmental occupancy within an organisation in an existing facility. This concerns 

the allocation and reallocation o f space to meet changing business unit requirements 

within the organisation's premises, including the distribution o f working groups 

within the building and the actual allocation of individuals to space.

Subdividing for multi-departmental occupancy can be designed to include many 

elements, such as partitions, walls, screens, filing cabinets, shelving, gangways, 

planting, rails and floor finish, etc. The use of partitions is o f particular relevance, 

since these will significantly affect the size, shape and depth o f the space and 

particularly delineate areas to accommodate cellular office arrangements. The 

decision on the types o f partition has a direct implication for accommodating 

rearrangements in the future. If a light, removable partition type is used, then frequent 

rearrangements can, in principle, be easily accommodated. If solid, permanently fixed 

walls are adopted, however, changes can be expected to be infrequent and to occur 

only on longer time intervals.

Complementary to the subdivision procedure is the profiling o f a building to

accommodate the intended organisational functions, the departments or business units.

The common term used in the planning of facilities is 'stacking'. This shows the

distribution o f departments and service infrastructures across floors, or the assignment

o f spaces to businesses. The stacking plan is a tool which is used to quickly determine

the feasibility of alternative schemes for distributing the functions o f an organisation

71



(Gould, 1983:152). It permits the visualisation o f each departments' size in 

relationship to others and helps resolve potential conflict, which may arise from 

competing claims for space and from future changes (Binder, 1989:10).

Another related concept is that of 'adjacency'. A relationship chart can be drawn to 

map the adjacency of working groups in each department and the degree o f interaction 

and communication needs. In traditional practice, the simple rule used was that the 

greater the number of formal working links between groups, the more closely their 

spaces would be distributed. As Browne (1970:18) explains, "it would be better [for 

the staff] if they sat near those with whom they had to discuss business. Staff 

concerned with a particular task should be grouped together irrespective o f hierarchy 

or a common professional bond."

Browne further illustrated the communication pattern in a work flow process, as 

shown in Figure 4.3, below:

Figure 4.3: Communication pattern diagram, based on staff assessments of 
priorities

Rela tionship  Char t

O P
Other  Depar tm ents

F X —  X  —
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Source IJroune.  ( I ‘tVO)
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"Section E [does not have] has not (sic) many strong relationships within its own 
department, and that its major contacts and associations are with people outside 
the company ... Section H, which has strong relationships with Section F, also 
has strong relationships with another department within the company, shown on 
the chart as OP. It would, therefore, be provident to put them close together. 
Such close proximity avoids unnecessary visits between the staff o f the two 
sections, and facilitates the smooth functioning o f the organisation as a whole".

This traditional approach, which focuses the synergy o f working groups, represents 

the conventional pattern which compartmentalises function groups into specific areas 

or floors in the building, explained previously as stacking. There are many more 

sophisticated versions o f this type of association matrix or bubble diagram, etc., such 

as those found in Gould (1983:91-96).

In some innovative space management procedures, rather than aiming for the 

synergistic effects o f adjacency planning, the notion o f functional inconvenience has 

been proposed (Becker. 1990:240). This concept questions the original idea that 

people who have strong functional relationships should be located close to one 

another. Instead, as Becker explains, "what appears to be inconvenient or inefficient, 

in fact promotes effectiveness", because the communication of information and cross- 

departmental disciplines is developed through the “inefficiencies" o f the adjacency 

pattern. Additionally, the diversity of work styles, attitudes and values is brought 

together through such “inconvenience”, which would successfully generate ideas and 

new products within the organisation. One frequently cited case organisation is the 

Steelcase CDC study (Becker, 1990:233-256). Within this radical working 

arrangement, there is a possibility that subdivision can be enhanced because o f the 

built-in flexibility of occupants who have adopted functional inconvenience and 

functional diversity in their working arrangements.
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4.2.2 Opportunities and constraints in the provision of space

Another aspect o f the planning and allocation o f space to activities is the spatial 

design features of the building. The area o f the space under consideration can be 

categorised as follows: net internal area or rentable area and net usable area. The 

rentable area is the portion o f the building or floor which is leased to a tenant. This 

measurement covers the gross internal floor area (GIA) o f the facility. The gross 

internal floor area is derived by deducting the structural walls and atrium voids from 

the gross external area (GEA), as shown on the left-hand side o f Figure 4.4. In the 

industrial and warehousing sectors, the rentable area is important because the GIA is 

used as the prime measurement for lettings (BSI, 1993). In comparison, in the office 

and shop sectors, the net internal area (NIA) is the crucial measure for rent reviews 

and ratings (BSI, 1993). The sum of this area is achieved when core and service 

spaces are deducted from the GIA; the balance is the NIA.
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Figure 4.4: Consistent measures for the supply of space, matching demand with 
effective allocation
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The area which is planned and allocated has traditionally been the net usable area 

(NUA). measured by subtracting the primary circulation space from the NIA. Hence, 

to attain a higher proportion of usable space, there should be fewer circulation and 

core areas. Once the net usable area is known, then the layout planning can be 

initiated. Figure 4.4 illustrates the reconciliation between the net usable area of the 

supply and the demand side at the ph\ sical level.
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One o f the most critical aspects in the provision o f space is deriving an estimate of the 

appropriate net usable area for allocation purposes. This has been dealt with in 

previous chapter. On one hand, the building may contain factors which potentially 

enhance the usability o f space (Davis et al, 1993b:S-133). On the other hand, 

management should anticipate that buildings may contain some design features which 

will reduce the effectiveness o f the usable area.

In the latter, loss factors must be considered as constraints in the allocation process 

while in the former, enhancement factors present opportunities for space management 

and. Those 'building loss factors' imply that the usable area may still contain some 

spaces which an occupant group cannot use (Davies et al, 1993b). For example, core 

areas, which form a portion o f the rentable area, may generate revenue for the 

landlord, but not for the tenants. These areas therefore become part o f the loss factor. 

Other examples include columns and building design projections, primary circulation, 

egress routes, floor size, depth, shape, dimension and planning grids (Davis et al, 

1993a;45). In a later study, it was reported that the cumulative impact o f these loss 

factors can reduce the usable area by up to 32 per cent (Davis et al, 1996:62). This 

may mean that under different conditions, the same proportion o f usable space needs 

to be augmented in the supply stage, so as to ensure an effective allocation is made to 

meet demands.

Enhancement factors provide some inherent opportunities to make better use of the 

available space, for example, in the absence of projection elements in the spaces, 

when floor plate dimensions are well suited to standard workstations, and where there 

are uninterrupted spaces with regular shapes; these would certainly reduce the 

implications and impact o f spatial constraints. Figure 4.5 relates four key design
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features - capacity, configuration, structure and dimensions and their potential 

influence on space management and allocation.

An analysis o f constraints and opportunities, will ensure that a test layout plan, to 

match the availability of building supplies with organisational needs is appropriately 

developed. If these aspects are not taken into consideration when planning the layout, 

occupants will find that in the 'move-in'/pre-occupancy stages they are either crowded 

into the actual available usable space (Davis et al, 1993b) or that spaces which have 

been allocated are under-utilised.

Figure 4.5: Spatial features and their influence on allocation procedures
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S o u rc e :  D O E .  1976 . S u n d s t ro m .  1986; D u f t y  &  H e n n e y .  1989; J E W .  1994. C r o n e r s .  1987: D a \  is et .a l . .  1 9 9 3 b

An example o f an analysis incorporating these considerations is documented in a 

consultant's report on British Airways buildings. It was found that effective allocation
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of space depended largely on the level o f tolerance o f the working groups in relation 

to the recommended planning concept (BAOG, 1992:32). What was understood from 

the report was that if groups were prepared to tolerate certain building features which 

compromised layouts, then the spaces might be considered to be workable. In one 

particular example that was given, the selected layout concept shows the positioning 

o f enclosed offices in the centre of the building; this is contrary to normal practice. 

With this arrangement, a greater number o f staff has benefited, for example, through 

the availability of more daylight and better views from periphery locations (BAOG, 

1992G3y

4.3 Effective allocation

Presuming that the overall planning and allocation of spaces has been carefully 

planned, and the spaces are ready to be occupied, the logistics and sequencing plans 

will manage the movement o f furniture and staff, to ensure that the pre-occupancy is 

within budget and on schedule. Binder (1989:157-159) and Molnar (1983:234-241) 

present a thorough account o f the methodology of moves. Once moves have been 

accomplished, the occupants are normally given some time to acclimatise to the new 

environment. This period is followed by an evaluation phase to ensure that the space 

which has been allocated is performing effectively and efficiently for both the 

organisation and the end user, and that the expectations o f those managing the 

changes have been satisfied. According to a National Audit Office study on higher 

education buildings (NAO. 1996:8), "an effective review process will identify the 

success and problems that have risen ... it will reveal how far space management 

targets need to be reformulated for the following ... months".

As good practice, it is recommended that space performance be continuously 

measured and monitored on a regular basis (BAOG. 1992; NAO, 1996). In the British
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Airways report (BAOG, 1992), it is stated that regular monitoring is required to check 

against four conditions: business priorities, building performances, feedback from the 

end-users and general patterns o f space use (BAOG, 1992:41). In traditional 

management practice it has been customary for reviews to be carried out annually, to 

coincide with the operational budgets and expenditure plans of the organisation. For 

example. In the education sector, annual reviews are recommended to monitor 

progress and to decide upon future action, so that space management targets are set 

out and performance can be compared against them. Once these have been recorded, 

the realistic targets can be set on the basis o f recommendations for the following year 

(NAO, 1996:8). Figure 4.6 shows a conceptual flow chart o f the management o f space 

and the position of reviews and monitoring stages in the process.
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Figure 4.6: Conceptual flowchart for the monitoring stage
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It was reported industry-wide that the review is not a well developed stage in 

occupying organisations, but there is an increasing trend towards it. The emergence of 

this trend is based on a study conducted by Avis et al, (1989), whose findings show 

that in 1989, 36% of the organisations surveyed, actually monitored their space 

allocation. Six years on, the monitoring activity was recorded in 43% o f organisations 

(Avis & Gibson, 1996:22). This awareness is consistent with other studies carried out 

in America on the real estate management o f corporate sectors, and their attempts to 

reduce the operational costs of their properties (Becker & Joroff, 1995).
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The techniques used in monitoring space after a move or occupancy, are categorised 

as direct and indirect methods. Some examples o f the former are user-based system or 

the expert-based system (Becker, 1990:267). With the latter examples include time

tabling and booking sheets. In the former category, Becker explains, the 

distinguishing feature o f the end-user approach is to evaluate the impact o f the 

building, its spaces, environment and design through the users’ responses and stated 

opinions. A typical evaluation technique is post occupancy evaluation (POE), with its 

"singular focus on occupant satisfaction" (Becker, 1990:262), while the expert based 

approach assesses the suitability of the building through the formal opinions o f an 

expert panel and so incorporates a wider range o f concerns relating to organisational, 

financial and facility issues. Therefore, the POE is used to measure the level of 

acceptance amongst users in relation to the changes experienced in moving from one 

space to another. The POE will indicate to management the relative success of their 

space policies, relating particularly to the methods o f allocation at the organisational 

level.

The expert based system is essentially a rating procedure to evaluate how closely 

organisational requirements fit the building facility and how well the building facility 

accommodates the organisational requirements. The literature on these techniques has 

been cross compared by Baird et al (1996). Most o f the techniques used bar charts to 

illustrate the notion of suitability between the buildings and the organisational 

requirement, because "the visual matching o f the two profiles make it easy to 

understand the fit between the building performance and organisational requirement” 

(Becker, 1990:285).

In comparison, earlier research by Rawlinson (1973) suggested using a notion o f ‘fit’ -

seen in a different aspect from that discussed in Chapter 2.0 - which necessitates the
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provision o f certain basic information concerning the characteristics o f each space and 

the spatial requirements o f each activity. Figure 4.7 shows the linear scale and 

formulation of the fit factor employed. A fit-factor of 1.0 gives the most effective 

space allocation. The middle region of the scale indicates tolerable circumstances and 

a reasonable level of utilisation. A fit factor o f less than 1.0, say 0.5, indicates under 

utilisation o f 50%, and a fit-factor of more than 1.0, say 1.3, indicates overcrowding, 

with 30% of space over-utilised. It is obvious that effective allocation cannot be 

measured directly but through the proxy indicator o f utilisation.

Figure 4.7: Fit-factor as effective space allocation
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S o urce :  R aw l in so n  (1973) .

The interdependence between the allocated space and the utilisation of space through 

evaluations is well described by Baird et al (1996) as "the objective o f building 

evaluation is to gain knowledge about our buildings and the way [in which] we use 

them". When a space has been allocated to a certain function, it can either be under

utilised, reasonably utilised or over-utilised, measured simply in terms o f frequency 

and occupancy of use. In all situations there needs to be a reliable method by which to 

measure the extent to which an effective allocation has been made. In this aspect, 

there must be a differentiation between single building sites and multiple building 

sites. Usually there is a reasonable utilisation target to be achieved, which would vary
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across different facility and space types. This would mean that the utilisation level is 

not so low as to reflect a waste o f space nor so high as to reflect overcrowding. The 

monitoring and review process should concentrate on the improvement o f utilisation. 

The utilisation study is most important in providing the evidence on patterns o f use 

for each individual site in solving problems o f consolidation o f functions and 

justifying the duplication o f spaces in various sites (Kenny, 1977b; Apgar, 1995).

The common methods used in assessments o f effective allocation are through plans, 

walk-round and building-use surveys (BWA, 1994:4-12-4-13). Each has its own 

advantages and disadvantages, but the objective o f these surveys is to evaluate how 

space is being used as compared to the norms or policies which have been established 

in the organisation. Plan surveys will give the proportion o f space being used for 

circulation, support and workspace, each compared against the overall density of 

occupation. BWA (1994) recommended this type o f survey as the quickest way to 

evaluate how effectively space is being used. The walk-round survey is an observation 

technique, targeted at the actual pattern of space usage over a representative time 

frame, recording the number o f staff per room, the designated group boundaries and 

the occurrence o f ancillary activities. The building use survey, takes a more accurate 

observation of how spaces are being used after they have been allocated, how 

intensively it is being used in the time available and how well occupied it is within the 

total available capacity. These data are presented as the supporting evidence, when 

evaluating allocation effectiveness and reviewing management decisions on 

procurement, disposal or reallocation o f spaces.

4.4 Summary of PART 1

Part 1 of this thesis has reviewed the mechanisms of the supply and demand for 

facility space and their general relationship to space management. Management issues



are focused on the dynamics of supply and demand, based on the parameters o f 

problem situations and management responses. The management o f the demand-side 

involves an estimation o f appropriate organisational requirements for space and the 

planning of suitable provision. The management o f the supply side is concerned with 

the distribution and redistribution o f space to meet actual and potential activity 

demands. Part 2 of the study will examine the changing context o f organisations and 

the implications this has for management. The main focus to be considered in the next 

part of this discussion is the notion o f managing space in the context o f change, which 

may render traditional practices less viable for the future.
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CHAPTER 5.0: CHANGING PATTERNS IN SUPPLY OF AND DEMAND
FOR SPACE

The last three chapters o f Part 1 examined traditional practices o f space management, 

together with theories around supporting decisions in the management o f facility 

space. Part 2 will attempt to clarify the changing situations which are occurring and 

their implications for the management o f supply, demand and use o f space. Some 

questions on the complexities of decision making in such circumstances are also 

considered.

In the past, when office buildings were built, their sole function was to accommodate 

work activities, which typically involved "writing or transcribing messages ... and 

relaying information" (Cowan, 1969:27). Much o f the work was information 

intensive, dealing largely with documentation and the exchange o f information within 

and without the organisation. In current circumstances however, "the prime reasons 

for gathering in an office are to share information, to work in teams, and to socialise 

and communicate face-to-face" (Becker & Joroff, 1995:6).

The fundamental structural difference between the past and the present has been 

identified as changes which are related to working practices which affect individuals 

in the organisation on the demand side, which are distinctive in terms of IT 

development, building performance issues, real estate matters, work environment and 

on the supply side, physical building changes (Duffy, 1983; Nutt, 1993). These and 

other recent findings of this nature serve to establish evidence that changing situations 

are no longer a temporary occurrence. The advance o f IT now allows the complete 

spectrum and combinations o f work organisation, on both the supply and demand 

sides, to take place.



The starting point for the phenomenon o f change in the office sector is derived from 

the way in which work activities are conducted within the capacity o f space and time 

coincidence, which relates to how work is organised and who performs it. Figure 5.1 

illustrates the conceptual idea. There are four fundamental circumstances: coincidence 

of space and time, represented in the bottom left quadrant; coincidence o f time but 

not space, shown in the top left quadrant; coincidence of space but not time, as in the 

bottom right quadrant; and finally, non-coincidence o f space and time, in the top right 

quadrant. In using this illustration, the space-time resources in which work is 

organised, and how it influences and is influenced by locational decisions, can be 

explained more explicitly. The characteristics o f each quadrant are discussed below.

Figure 5.1: Work organisation in space and time

Non
coincident

SPACE

Coincident

Coincident Non coincident

TIME  

Source: Nutt ( 1997).

Almost all organisational activities, such as reading, discussions, meetings, dictating, 

personal, moving and visiting have been supported by some form o f facility space in 

an office. Emphasis is placed on the physical presence of individuals in the workplace 

and there is a high reliance on face-to-face communication for all aspects o f the work
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flow. Therefore most work activities could be carried out in the same place and at the 

same time. This arrangement of space-time coincidence is represented in the 

development o f office buildings intended to accommodate such activities.

Simultaneously, activities such as conferring, meetings and discussions can be carried 

out with the synchronous presence o f both a sender and a receiver. Support is 

maintained through a telecommunications system which transmits information over 

distances in real time. In the past, technology allowed the relay o f information on a 

one-to-one basis, using telephones. This has now changed as a result o f developments 

such as telephone 'party lines' and PC video conferencing, which have enabled work 

to be carried out at the same time but in different places. The impact on space o f this 

mode o f work demonstrates the independent space-work arrangement, where the 

ultimate space or location independence is profiled by the use o f mobile 

telecommunications. However, there is a high incidence of fixed time arrangement in 

terms o f office activities, such that both parties must coincide their time in order to 

confer.

Activities such as reprographic services and use o f facsimile machines etc. represent 

the time independent mode o f working. Operational support is achieved through the 

provision of equipment in specific locations or spaces. Work is thereby carried out at 

different times but in the same place. This mode of provision prioritises the need for 

constant availability so as to ensure high usage o f the facility. An extension to this 

form time liberated innovation is the creation o f hot-desking and touch-down space 

types, the former being used by individuals and the latter being provided for groups.

Finally, the complete set o f organisational activities mentioned earlier can relate to the

provision of offices (for companies) which do not have the capacity for maximum
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flexibility in their choice of space, location and time. This means that activities such 

as messaging, conferring, storing and dissemination o f information can be handled in 

the absence of physical space and can be processed in asynchronous time. Work is 

carried out at different times and in different places. Such a notion o f  non-coincidence 

space-time is represented by virtual offices and has direct implications for individuals 

and on the organisational level demand load for spatial support.

5.1 Basic directions and opportunities for change

The most distinctive development in the work organisation typology is within the 

fourth quadrant - the non-coincidence o f space and time (see Figure 5.1). By way o f 

comparison, before the advent of computing and telecommunications, organisational 

operations and activities exploited all the modes of work organisation as shown in 

quadrants 1. 2 and 3. However, in many ways, these forms o f work still involve 

limited freedom in terms o f activity operations because o f the need to ensure that one 

o f the dimensions, either space or time, is synchronised or fixed. However, with the 

development of IT. this fixed nature o f space and time has been liberated. Work 

organisation can now be diversified from any of the quadrants. This does not mean 

that all work activities will eventually move to and cluster in the fourth quadrant, but 

rather that organisations will have wider opportunities in which to operate along the 

full spectrum, with reasonable flexibility from the individual through to the 

organisational level. A simple review o f the direction of change is given by Whittaker 

et al. where telecommuting, peripatetic working and globalisation o f work are given 

as examples o f the changing mode of work in the fourth quadrant:

The first is telecommuting, with a number o f corporations experimenting with 
employees working from home ... There are also increases in people working 
away from the office, e.g. from customer sites or from hotel rooms while 
travelling. ... A final trend is the globalisation of manufacturing, with designers, 
suppliers and manufacturers being increasingly located in different countries and 
time zones. ...(1993:813)
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Perhaps the most important development is at the individual level. The individual has 

reached the position of full flexibility, with the maximum choice available to them for 

making locational decisions when organising work activities. The organisational level, 

flexibility is particularly useful in circumstances o f fluctuating resources in periods of 

uncertain demand. The basic opportunities for change and variants in operations 

already practised in industry is clearly documented in Figure 5.2, in which the mode 

of communication, work practices and performance measures are distinguished.

Figure 5.2: Opportunities for change and conceptual variations using the
mode of communication, work practice and performance measures
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Discussions concerning the direction o f change in the various modes of 

communication and work practice have been more than sufficiently covered by many 

authors (Sproull & Kiesler, 1991; Britton, 1994). Studies on performance measures 

however have only recently been highlighted, for example, discussions around control 

issues where work is measured by results at all levels o f operation (Leeds, . 1997:353; 

Suomi, 1997:381). This is certainly a different perspective from that o f the traditional 

work practice, which is measured by time spent on activities. Leeds (1997:351) 

emphasises that at professional and managerial levels, tasks may be broken down into 

deliverables, where results are easier to define for some tasks, she cites, for example, 

which project-based activities have clearly defined parameters, such as customer's 

requirements, outputs, deliverables expected, timetables and deadlines

(Leeds, 1997:352). Productivity measures from other work profiles are yet to be 

researched and documented.

Additionally, the reason for adopting any one direction o f change is best explained by 

the criteria for decision-making. Earlier postulations have been well described by 

Cowan where:

Decision makers need to communicate in the course of their work, under two sets 
of circumstances. The first is on matters of emergency, when [a] quick Joint 
decision is called for to regulate the working o f routine functions of production, 
marketing and so on. The second is in matters o f consultation, when broad 
strategy and speculation about the future [is] being planned. In the first case, 
individual communication via television may enable the elites to carry out most 
of their work from home. In the second case, the need for conference centres 
could replace central business districts. And as the affairs of the world become 
ever so inter-linked, the location o f these meeting places may change (1969:270).

It is clear from the above that the organisation of work is obviously based on the 

requirement for decision making, where the least important decision would most
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probably make use of the options available in quadrants 2, 3 and 4 and the most 

important decisions would make use o f options in quadrant 1. This will independently 

affect individuals within the organisation.

5.2 Drivers and enablers of change in supply and demand

The next consideration is, What causes all o f these change? Studies in the 1980s 

attempted to better understand the changing patterns of supply and demand for space 

at the property level (Darlow, 1986; Cundell, 1988; Duffy & Henney, 1989). The 

drivers of these changing attitudes are diverse. Avis & Gibson (1996:1) suggested two 

reasons: human resources and operational and financial reasons. At the organisational 

demand level, the drivers of change revolve around business objectives to remain 

competitive, which may arise out o f pressures for privatisation, mature products 

facing strong competition and new technologies and global market businesses (The 

Eclipse Group, 1994b). Figure 5.3 documents four perspectives o f the drivers and 

enablers of change. These are: the ORBIT 2 study (Davis et al, 1985), Future Work 

(Birchall & Lyons, 1995), BT's Work style 2000 programme (The Eclipse Group, 

1995) and The Changing Workplace (Laing, 1993). The different perspectives 

illustrate the mutual relationship between the factors which drive the change and those 

which enable it.
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Figure 5.3: Perspectives of the drivers and enablers of change
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rhc ORBi r 2 model specifies the importance o f "interaction between people, places 

and technology, fach changes over the years. Each one affects the other" (Davis et al. 

1985). The intluence of IT on building design and use can have either a direct or 

indirect effect, where workers are becoming more demanding and more 

discriminating, etc. The physical working environment must respond to these new 

pressures, although the demands of the organisation tend to vary, while the capacity of 

buildings to meet demands is equally diverse.
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In the Future Work model, three factors o f change have been identified; business 

strategies, IT and people; "within the area o f overlap all three drivers fuse, reinforce, 

inform and support each other to prescribe the domain of Future Work (Birchall & 

Lyons, 1995). This means that there has been a trend which has fundamentally 

transformed business from its structure, and which has led to the emergence o f the 

virtual organisation.

The Changing Workplace model is represented as the most effective combination of 

use and exchange of spaces and has differentiated between IT and technology as being 

implicit within "three interrelated levels: people, work flow process and organisation 

structure" (Laing, 1993), and that "... the space or 'p lace' element is just one of the 

three components of change management" (Thomson, 1997:10). The selection o f case 

studies reveals how change influences and affects decisions about the workplace and 

demonstrates leadership, innovation and in particular, how organisations adapt.

Finally, the Workstyle 2000 Systems model illustrates that "investment in the 

appropriate IT system enables the business to maximise the benefits o f the physical 

environment, the management process and the working practices" (The Eclipse 

Group. 1995:13). The IT infrastructure is an integral part o f the programme, because 

IT systems support both the management of the building and the work activities of the 

occupier. The philosophy for change arises from the objectives of the internal 

customer, facing key issues such as reducing costs, maximum flexibility or 

responsiveness, greater team working and will in turn be translated into office design.

The common drivers and enablers among these models are organisational, work

process/work flow and workplace factors. Depending on the context of the changing

situation, these factors have interchangeable functions as drivers or enablers.
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Sometimes, the organisational factors such as business strategies, employment 

strategies and work practices would be the driver. The workplace factors which relate 

to IT, include intelligent building, building performance and physical change in the 

work environment or the work process, and management factors such as facilities 

management, corporate response and resources. In such cases, workplace becomes the 

enabler of the work process (Becker & Joroff, 1995). However, each o f these aspects 

will have some impact on the pattern o f supply, demand and utilisation of space, 

which will be explained shortly.

5.3 Changing patterns in the demand for facility space

Chapter 3.0 has already identified the essential factors which influence the demand for 

space in any organisation. These factors include organisational goals and objectives, 

structure, organisational size, space standards and the organisation of work. Chapter

3.0 also proceeded to explain that the workspace types in demand are commonly in 

the form of primary workspaces, ancillary and support spaces and circulation spaces, 

etc. All of these depend on the certain work profiles of the organisation's employees. 

The issue to be discussed in this section is the changing requirement for space, based 

on an explicit assumption o f varying organisational structure, work practice or user 

expectation.

5.3.1 Changing requirements in the flexibility of locational distribution of
spaces

Organisational literature has identified that one of the significant forms of 

organisational change structure; occum ng as a result of a merger, acquisition, 

restructuring or take-over, etc. (Kanter et al, 1992). Such developments are related to 

the need to remain competitive, and include the increased use o f Joint ventures, sub

contracting. licensing activities occurring across international borders and new 

business ventures which spin off established companies (Miles & Snow, 1986:64).
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The need to remain competitive has placed a stress on the organisational structure, 

requiring that it be transformed from a functional bureaucracy and matrix to 

networking forms with a significant reduction in the levels o f hierarchy through de

layering. Such moves would create a characteristically flatter structure which would 

subsequently accommodate a better span o f management control.

The management concept o f this new form, which is called "loosely coupled organic 

network organisation" is based on project teams and task forces . The development of 

this type of organisational structure thrives on the use of technology infrastructure, 

transferring electronic information to a group o f people who interact on the network 

(Birchall & Lyons. 1995:74). As a result, business units are distributed more flexibly 

across time and space, the latter in terms of location. This would inevitably lead to an 

increase in multi-locational working by telecommuting, either working from home or 

from other sites. Multi-locational working is explained in greater detail later in 

Chapter 7.0.

5.3.2 Changing requirement of fluctuating demand for total amount of usable 
area

When organisations redesign their internal form, either through organisational 

structure or employment strategy, their organisational size will inevitably be affected. 

This can be illustrated by referring to the reduction of the number o f managers in any 

particular division, or when some activities are outsourced for example, take the 

outsourcing activities which have increased in recent years. The trend is manifested 

by shrinking o f the professional core, while the contractual fringe and the number of 

part-time and temporary workers increases (Teaman & Borden, 1993:24).

Such outsourcing strategies are well manifested at the organisational level. The

philosophy is to concentrate "on the core expertise of the business", so that the
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organisation need not be "distracted [by] the supporting activities" (Thompson. 

1995:4). When an organisation has implemented outsourcing, "permanent staff are the 

comparatively small number providing the essential high value core business skills 

and capability. Surrounding them are all o f the support functions, provided through a 

variety of loosely coupled relationships, ranging from part-time agency and contract 

staff to the on-site or off-site contractors" (Varcoe. 1995:4).

In terms of organisational size, some measurements show that if an organisation has 

an employment strategy where 30-40% of human resources is contracted, then the 

core permanent people in the organisation could effectively be surmised as 60-70% of 

the initial organisation size. As a result o f these changes, there is a potential reduction 

to the total amount of usable area in demand. An extended discussion on this is given 

in Chapter 6.0. If however, organisations adopt other forms o f employment strategies, 

such as flexible working arrangements, demand could expand rather than decreasing.

The notion of numerical flexibility with the use o f time is considered by Watson 

(1984) and Adami & Blunsdon (1997) to have been well debated by Atkinson (1984) 

and Atkinson & Meager (1986). In their discussion, these authors posit that firms 

could achieve numerical flexibility by employing minimal numbers o f core staff 

consisting of full time permanent employees and by maximising the peripheral 

workforce of part-time, temporary or self-employed workers.

5.3.3 Changing requirements in the use of space

When organisations adopt flexible working arrangements, the impact is strongly felt 

at the individual level. In the past, a member of the clerical staff would require certain 

technological skills, whether in basic literacy or numeric knowledge. Today, that 

capacity may necessarily include knowledge of computing and the operation of office

99



equipment. This simply illustrates the different treatment o f knowledge for productive 

work and will fundamentally affect the use o f time and space as a resource (Thomson, 

1997:2).

The Equal Opportunities Ten Point Plan for Employers (Employment Department, PL 

1992 & 1994) outlines six options for flexible working; part-time working, flexitime, 

annual hours, term-time, job sharing a compressed working week o f a 9 day fortnight 

or a 4.5 day week and part-time. Earlier monographs discussing some o f these options 

in relation to organisational case studies were published in the late 1970s to early 

1980s (Wade, 1973; Clutterback & Hill, 1981; IDS, 1983). These studies discussed 

the implications of some o f these options for employers and employees in an 

organisation, treating them as social matters alone. Table 5.1 below shows the 

possible repercussions of flexible work arrangements on space use.

Table 5.1 : Changing requirements for space as a result of changing working 
practices

W orking practice Space use
Job sharing (2:1) 6 person days over 5 space days
Part-time Estimates o f  space requirement vary according to 

the intake o f  part-time staff, especially during busy 
periods; therefore there will be a substantial 
increase in the use o f  primary workspaces during 
this period.

Term-time working or Fixed term appointment Estimates o f  space requirement vary according to 
urgent peak loads, when part-time worker covers  
for term-time worker's absence, therefore more 
intensive use on the primary workspace.

Flexible working hours Fluctuations in space needs throughout the day, 
but highest need during 'core hours'. Changing  
utilisation o f  space

Career breaks Allows unoccupied space to be used by others 
during staff absence, so that there is a better use o f  
space

Teleworking Provisions o f  space should be appropriate at all 
locations to allow communication feasibility; use 
depends on appropriate locations.
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Statistics have shown that the prevalence o f flexible working in the UK is accounted 

for largely by flexible working hours (12%), followed by annualised hours (9%) and 

term-time working (5%) (Employment Gazette, 1994) with the highest being increase 

in the proportion of part-time employment in relation to the past. The statistical trends 

not only show the increasing demands for flexible working arrangement, but are also 

indicative o f future repercussions on other resources, such as space use, which is the 

area of interest of this research.

Another form of flexible working increasingly being adopted is teleworking. 

Teleworking is defined as a flexible method o f working which covers a wide range of 

work activities, all o f which entail working remotely from an employer or from a 

traditional place of work for a significant proportion o f work time (Gray et al. 1993). 

This definition is particularly relevant when time is part of the analysis. There are 

employees who. for 50% of their time are based at home, but have direct contact with 

their employer through the use of telecommunication devices (Huws, 1993:26).

Participating employees may work on either a full or part-time basis and their work

will often involve using telecommunication equipment to keep in contact with their

employer and with other employees. Thompson reported that there were high hopes of

achieving a teleworker status amongst the 25% white collar worker group by 1996.

when the realistic potential for teleworking in the UK is only 6.6% of the working

population (Thompson. 1995). Another survey reported the prevalence and

distribution of teleworking, where 6% of the employers surveyed were employing

teleworkers, 5% were employing some people who worked from home and 8.5% had

considered teleworking. Similarly 8.5% would like to introduce teleworking in the

future. A fundamental aspect o f the change in teleworking arrangements at the

organisational level is the reduced requirement that employees spend merely 1-2 days
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in the office facility. This is o f significant interest to this study. To what extent do the 

time-budgets o f individuals significantly impact on the space requirements o f the 

facility, if it was found that 40% of the total number o f staff actually spend 50-75% of 

their time writing-up in the office (Perm and Vaughn, 1995)?

5.3.4 Changing requirements in the diversity of space types

In an organisation which has implemented outsourcing policies, the core may be 

assigned dedicated workspaces, contractors may use standardised system furniture and 

the flexible work force may work at workstations dedicated for specific tasks and 

located in less favourable open space (Teaman & Borden, 1993:24). Similarly, there 

may be an increase in requirements for group spaces, whether specifically project 

based or social common areas. These trends represent the shift in requirements for a 

variety of space types, based on changing work practices, such as team working 

arrangements.

Team working arrangements are the functional mixing and matching of individuals 

with unique skills and with representatives from various functional departments from 

within the organisation, in one location or in geographically distributed locations. 

Team oriented arrangements have a deeper meaning than groups, since a team is a 

closely knit group, dependent on maintenance o f intensive communication (Alvehus 

etal, 1997:253).

Single location team working focuses on regular meetings, while teams in separate 

locations would maintain communication by telephone, computer or electronic mail, 

etc. The unique characteristics of the team arrangement is its variable time-related 

nature of work and group sizes. The time related nature revolves around the 

completion of a task, after which time the team will disband and then reform for the
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next task. As for group sizes, this may vary according to the projects. Some literature 

suggests typical sizes range from between 3-30 workers, from both professional and 

non-professional categories (Davidow & Malone, 1992), but a broad statistical 

classification has yet to be documented.

Although teams continuously tend to form and separate, in a few cases, they have 

become a permanent part of the organisation, such as in one organisation which 

claimed to have 70% of its 1,200 employees working in quality work teams (Davidow 

& Malone. 1992:198-199). As a result of this changing practice, a recent study 

proposed non-territorial offices be used as a relevant solution for a team-oriented 

working practice (Alvehus et al. 1997:247).

5.3.5 Changing requirements in property portfolio management

Multi-location working essentially involves flexibility in choosing a work location in 

which to carry out work activities, such as the home office, an unconventional office 

and distance working (Skyrme. 1994). This particular type of working allows 

employees ... flexibility in the scheduling and location of their work" (Hirschheim. 

1986:177). which means that work can be carried out at flexible times and is not 

necessarily wholly based in the central office.

In the past, when organisational site selection was being caiTied out, preference was 

given to centralised locations for operations. A central location was considered 

essential in maintaining frequent contact with clients, in providing better access to 

major transport facilities and in maintaining proximity to a pool o f talented labour. In 

the current conditions, locational selection depends on the policy from which 

communication can be maintained by computer technology, which enables access to 

information from anywhere. An excellent example is the networking arrangement
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experimented with by Rank Xerox, where "a group of professional employees moved 

out of the office to work from home, in a self employed capacity to provide a specific 

service to the parent company and clients by using a micro-computer (Judkins et al. 

1985; Thompson. 1995). The changing trends o f this work practice are well 

documented in Huws (1993:26). based on a study on teleworkers.

Huws' sur\ey was based on 115 occupational groups in the UK. It reported that in a 

typical week, an employee is expected to spend 2-3 days at home, a day in the office 

and a day or two in the premises of a client or other party (Huws, 1993). as shown in 

Figure 5.4. Therefore, the past practice o f working within a single site location has 

widened to include multi-location working across a variety o f venues. This constitutes 

part of the changing requirements at the corporate level to plan and accommodate the 

changing property portfolio.

F igu re  5.4: .Mult i- locat ional w o r k i n g  a r r a n g e m e n t s  by o c c u p a t i o n  type
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5.4 Changing patterns in the supply of facility spaces

Complementary to changes on the demand-side is the changing pattern on the supply- 

side. In terms o f building form, there have been four distinct developments: intelligent 

buildings, custom designed buildings, developers’ speculative buildings, and 

aesthetically or technology driven solutions (DEGW & Teknibank,1992:14). These 

trends have been influenced by IT and office automation and some have led to the 

dispersal o f office functions away from the central business district, such as campus 

style and high-tech offices (Darlow, 1986). At the organisational level, this closely 

corresponds to the intensive use o f IT in the workplace, particularly in 

telecommunications networked PC systems which have dramatically increased 

processing power cordless technology, all o f which imposes fewer demands on 

workstation services and work locations than was the situation in the past. Therefore 

changes in facility space reflects improvements in building performance which enable 

an organisation to be more flexible and more adaptable to change, with a minimum 

disruption.

Perhaps the more evident pattern arises out of the change in building performance. 

Patterns are measured in some of these dimensions in terms of adaptability, flexibility, 

capacity, extendability and usability. The descriptions o f the dimensions attempted 

here are not intended as a thorough appraisal, because each dimension is a 

researchable study within its own right.

There are many definitions o f adaptability. According to Clynes & Branton (1984:48), 

adaptability refers to a building's ability to accommodate physical re-arrangement of 

both services and furniture. Thus adaptability enables the facility to be used for 

purposes other than initially intended. The emphasis is on ensuring the facility is more 

responsive to the changing organisation. The Specification for Urban Offices study
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(BCO, 1994) identified among others, the presence o f atrium features and additional 

risers as elements which enable adaptability performance. The reason behind such 

adaptability is that atria have the capacity to accommodate future infills or removal; 

i.e. to vary its use during life, whilst additional vertical risers have the capacity to 

accommodate additional vertical riser capacity, which may prove to be beneficial in 

future tenancy arrangements. Recent studies have identified certain physical 

characteristics which were expected to improve the adaptability features in buildings, 

largely categorised as site, space, fabric and structure (Nutt, et al, 1996a; Nutt et al, 

1996b).

The flexibility of facility space ensures that activities which are to be accommodated 

in a given space require no physical re-arrangement o f that space. The main difference 

between flexibility and adaptability is that, while adaptable designs allow tailored 

accommodation to satisfy changing needs by making physical adjustments to the 

facilities, flexibility allows for new needs and organisational changes to be met by 

moving the dynamic components, usually the occupants. The spatial attributes which 

enhance the flexibility of space relate to structure, configuration and dimension. There 

is an increasing need for flexible space to accommodate frequent changes (expansion, 

contraction and use of IT, etc.).

The capacity o f space may be quantitatively or qualitatively deflned. Quantitative

measures can be imposed based on the upper limits of the number o f people to be

accommodated within the physical attribute. This is measured by the cellularisation as

a percentage of the usable area of given office space, which can be converted into a

single office room of a certain area dimension, for example 15 sq.m. Qualitative

capacity relates to the building appraisal measures, in which the building performance

must meet all o f the present and future requirements o f the potential occupants. This is
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how many of the changes that IT will bring can be easily accommodated in the 

building as it now exists thus illustrating the need to accommodate expansion and 

contraction effectively.

Extendability is defined as the capacity for future expansion, where a building with a 

redundant capacity in both structure and circulation area, will have the ability to 

extend to accommodate increases in occupancy size (Lees & Smith, 1984). Based on 

this definition, extendability could relate to either the qualitative or quantitative aspect 

o f capacity measurement. To achieve extendibility, wider structural grids and bigger 

circulation areas are preferred, as these will accommodate expansion well.

The usability of space relates to the suitability o f a building in fitting users' needs 

(Croner's Premises Management, 1987). Croner's version of measuring usability is 

well documented. In quantitative estimates, it is the difference between the gross floor 

area of the building for the sum total of circulation area, ancillary area and the internal 

division area. For example, it is a simple ratio between general space types, to special 

space types so that the bigger the proportion of general area, the more usable the area. 

Qualitative definitions of usability include other attributes, such as space types, tenure 

arrangements and organisational operations. The usability o f the facility space also 

determines the cost in procuring, operating, renovating and disposing o f space. The 

general preference is for multi-space types, multi-tenant arrangements and mutual 

operations, all of which will increase suitability.

5.5 Changing patterns in the utilisation of space

Over the last five years, in order to better manage their supply and demand o f space, 

many major organisations have undertaken space utilisation studies. These have 

assisted organisations in monitoring space use and in identifying space wastage and
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shortage within a facility. Typically, the overall objective is to reduce the total amount 

of net usable area, which will effectively lower occupancy costs (Apgar, 1993). The 

main intention is to improve the utilisation of space, from a very low or very intensive 

utilisation to a reasonable utilisation, as discussed in Chapter 4. Utilisation can only 

be identified through regular monitoring or auditing of the space after a change has 

occurred.

Because utilisation depends on the time o f use or frequency and the capacity of space 

use or occupancy, the conditions in which low utilisation is recorded could be due to 

the low average frequency and occupancy of use. Low frequencies could be due either 

to the short duration o f events, while low occupancy of use could be due to 

unoccupied or temporarily occupied spaces. In one of the surveys carried out, 

unoccupied desks ranged from 39%-66% of the total, whilst occupied desks vary 

much less, from 20-32%, which indicates that the maximum level o f desks in use is 

typically 10-20% above the average level (IBM, 1991). The reverse is true for high 

utilisation.

Because space is only used once it has been allocated, changes in utilisation will 

obviously instigate the need for a review of the allocation procedures. To date, studies 

of this nature have focused on continuous data to profile the space throughout the 

working time (AMA, 1993; Stansall, 1993). The issue in the changing patterns of 

space use is the variation over hourly, daily, weekly and monthly periods and the 

variation across the different levels within the organisation; individuals, groups, 

business units and the organisation.

The next chapter discusses the implications o f these changing situations in relation to

the management in supply, demand and use o f space and to the management of space
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over time. This relationship is approached by expressing the possible limitations 

which may be intrinsic to the traditional method when applied to these changing 

situations. This discussion is followed by an extensive attempt to bring together 

industrial practices of the management o f space over time.
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CHAPTER 6.0: THE MANAGEMENT OF SPACE OVER TIME

In the past, the rates of change which have affected the supply and demand o f 

organisational space have been known to be gradual and predictable, thus, they have 

not put excessive pressure on the management o f space. Organisations have seemed 

able to manage problems o f inadequacy and unsuitability in terms o f space, frequently 

in an ad-hoc manner has clearly been illustrated in Figure 2.1. As rates of change 

accelerate and become increasingly unpredictable, usually within the time o f an 

eighteen month cycle (Birchall & Lyons, 1995:30), management comes under 

increasing pressure to manage the varying demands which occur across the 

organisation levels and to balance supply and demand for space within these 

conditions. In doing so. some studies have claimed that the traditional method o f 

space management is becoming increasingly inadequate when applied to 

contemporary circumstances (BOMA. 1995: Davis, et al, 1985; College o f Estate 

Management. 1983). These studies identify the management indicator by space per 

person as insufficient to cater for the change in circumstances. The gap appears when 

space standards remain constant, even when organisations change. This imposes 

several limitations on the operations of organisational activities.

6.1 Limitations to the traditional methods of space management in changing 
situations

Chapter 2.0 examined the cycle of decision processes in the management o f space. 

This same matter is of relevance to this chapter, in that it prepares the basis by which 

to understand and explain the claim that there are limitations in traditional 

management when applied to changing conditions, particularly where IT development 

in the organisation and work process is concerned. Some o f the more visible effects 

are a surplus o f needs, a lack o f space diversity, irregular utilisation, inappropriate 

distribution of usable space and inflexibility in plan layout rearrangement. Figure 6.1
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maps the potential issues around and causes o f these effects, as summarised from the 

relevant literature and as further elaborated below.
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Figure 6.1: Limitations of traditional management methods in contemporary 
conditions

ISSUES AND PROBLEMS POSSIBLE CAUSES EFFECTS

Inaccurate estimation for procurement o f  
space

insufficient provision o f  workspace types 
relating to diversity o f  needs and 
unsuitabili ty o f  single workplace location

Inefficient demarcation through space 
configuration

Lack of  capability to allocate and reallocate 
space

Unreasonable  util isation taruet

1. Effects o f  organisational downsizing
2. Space  standards allocated to individual 

use
3. W orkspace  ratios;  occupancy  density 

constant
4. More  requirement for enclosed than open 

plan layouts
5. Am ple  projections for expansion space
6. Enumera tio n o f  full-t ime s taf f  headcount
7. Accou ntin g  floorspace for m ach ine  and 

storage
8. Clerical  jobs  replaced by IT
9. Inaccurate fit-factor

1. Not account ing for the impact o f  IT on 
fragmentation  o f  office activit ies

2. Over  empha s is  on individual,  
isolated tasks

3. Less consideration for interactive tasks
4. Notion o f  usable or productive area 

excludes circulation and  core areas

1. Large tloorp late size requiring ex tensive  
circu lation  routes

2. Lack o f  distinction  o f  productiv e spaces 
betw een ren table  and usable space

3. Sm all floors, causing inefficient usable  
tloo r ratio

4. S tructural and planning grids
5. Irreversib le  c irculation and core a reas

1. O ver em phasis on status d istinctions
2. Inappropriate allocation o f  support and 

ancillary  space
3. Locational preferences for enclosed  

offices at perim eter
4. R econfiguration  o f  space to accom m odate  

rank and status
5. Extensive fixed partitioning and 

cabineting
6. T ight m anagem ent control on p resence 

at w orkspace

1. U nrealistic target for occupancy lev el
2. U nrealistic target for frequency level
3. A llocation  not m onitored
4. U sing space for single function instead 

o f  m ultiple uses
3. Actual use exceeds bookings m ade

Surplus o f  total usable area requirement

Scarcity o f  space leading to addit ional 
procurement o f  space -low provision 
o f  diversity

Inappropr iate  distr ibution o f  usable 
space

Inflexibil i ty in rea n a n g e m e n ts  to maintain 
balance betw een  supply and dem and  for 
space

Low levels o f  util isation
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6.1.1 Surplus of needs

A surplus o f needs evolves out o f an excessive estimation o f the total net usable area 

required by the organisation. This is indicative in the many reports which claim that 

potential space reduction and space savings are usually between 20-40% of the actual 

requirement. Some examples can be found in the case of IBM, which has reduced 

space requirements around 30%, even after making allowances for additional meeting, 

quiet and business partner spaces (Young, 1992:53; Young, 1994:5). Vischer (1995 

:38) used the Bank o f Boston as an example, where a 30% reduction was made in the 

amount of space required to perform the same amount of work as previously 

estimated; this also corresponded to the 25% employee reduction. Apgar (1993) uses 

the Sheraton case study; on organisation which uncovered a 20% excess real estate 

portfolio. Even the difference between rentable and usable space can be as much as 

40% (Apgar. 1993:133).

When the 'zero-based budgeting' technique was applied, it was found that space 

requirements could be reduced by 20-25% (Apgar, 1993). In another report, a 

substantial reduction of up to 60% was discovered, when an organisation promotes the 

intensive use of advanced technology as compared to the past. In such cases, it was 

also possible to accommodate the staff in 45% less space (Apgar, 1995:179). In 

DIGITAL, it was found that between 25-50% spaces had not been effectively 

allocated (Jupp. 1995:18). All of these provide sufficient evidence highlighting the 

persistent surplus in estimated need in changing organisational circumstances.

Factors influencing such overestimation relate back to these which are in play when 

estimating space requirements: allocation policy, the use of occupancy density, layout 

planning policies, ample projections for expansion space, accounting for storage and 

machines, enumeration of full-time staff numbers by headcounts and estimates of the
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'fit-factor'. These factors have already been discussed in Chapter 3.0, but among them 

are the allocation policy, the estimation of space needed for expansion and estimates 

o f the 'fit-factor' may be more influential than others.

When space is allocated by individual entitlement, there is a tendency to assume that 

employees will fully occupy their workspaces for the total duration o f their 

contractual hours, i.e. for eight hours per day. This has been true in the past, when all 

work activities were carried out in a single workspace. More recently however, 

changes occurring within the organisation and within the employment structure have 

affected working practices and patterns, as described in the previous chapter. In a 

contemporary situation, the application of one-to-one allocations o f space would 

surely lead to space wastage. This position is further supported by the increase in part- 

time employees, as compared to those who are full-time. The enumeration o f full-time 

staff will often lead to gross overestimation o f the personal workspace required, all of 

which will continue to affect the space standards which are designed for individual 

workstations and will impact on the rough utilisation standards applied to ancillary 

and storage needs.

Another source of inaccuracy lies in the forecasting estimates for requirements of 

space, introduced as a function of the anticipated future expansion o f the organisation 

and which are usually carried out up to 3-5 years in advance. Inaccuracies tend to 

arise out of a combination o f estimates for the future needs for primary workspaces, 

and ancillary and support spaces. What if the anticipated expansion does not take 

place, the original estimation would already have been a built-in surplus of needs.

There are two contrasting views concerning the 'fit-factor' as a source of

overestimation o f requirements. According to Eley & Marmot (1995:43) "a large 'fit-
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factor' ... is undesirable. An allowance needs to be made for some unusable space, but 

if too many factors combine, the penalties may be too great". Although 5-7% is a 

typical range, the question remains, could the proportion be even smaller? According 

to Apgar (1993:136), a generous fit-factor o f between 5-10% is necessary as a 

contingency measure - "to avoid the perceived risk o f insufficient space". To date, 

there is no published research which has specifically analysed the effect o f reducing 

the impact o f the fit-factor on the total usable area.

In summary, whether these factors occur independently or in combination will 

potentially lead to a surplus o f needs for the organisation. Obviously, the outcome 

from a combination of factors will be more adverse than that which occurs in a 

situation where there are only single sources. The significance of this problem lies in 

the expenditure on operating costs for the increasing annual premises, on maintenance 

and energy and on the occupancy costs of the organisation. Comparative studies of 

this nature are more prevalent in terms of private management or architecture 

consultancy firms, as a marketing service to thriving organisations, thus assisting 

them in producing an adequate estimate of the net usable area required for their 

operations.

6.1.2 Low provision of space diversity

A lack of diversity arises when organisational operations are assumed to be wholly 

carried out within a single facility, whether in the main head office or in a branch 

office. Traditionally, the requirement for a provision o f different space types is based 

on the nature of the organisation's work. This relates back to the use o f space 

standards by workspace types, which also relates to occupation types, as previously 

discussed in Chapter 3.0.
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However, because work is now intensely organised around the use o f various modes 

o f technology and telecommunication; i.e. video-conferencing, e-mail and fax, etc., a 

fragmentation o f office activities has occurred. The basis for estimates, with the 

emphasis on individual, isolated tasks, is no longer applicable. Rather, as work 

organisations shift towards team working arrangement, there should be a focus on 

interactive tasks. As working practices change at organisational level, a full spectrum 

of diverse workplaces should be provided which varies to incorporate the new work 

processes and communication needs of individuals, working groups, business units 

and in the organisation as a whole. At the corporate level, the external resources are 

planned through portfolio management.

In summary, the lack of consideration given to the factors which contribute towards 

work flow processes, either independently or in combination, effectively leads to a 

lack o f diversity of space types, both within and without o f the organisation's 

premises. As a consequence the procurement o f additional space will be necessary and 

inevitably cause an increase in an organisation’s operating costs. Underlying this 

problem is the issue of managing the initial inappropriate supply o f space even if the 

amount available is adequate.

6.1.3 Inappropriate distribution of usable space

The inappropriate distribution of usable space tends to be the result of the way in 

which space is configured so as to accommodate constraints within a building. 

Configuration depends largely on space planning policies as discussed in Chapter 4.0. 

This includes the number and size of floors, the position o f stairs and lifts, the 

maximum and minimum dimension between structural outer walls, columns, 

dimensions and detailing o f windows, the ceiling and servicing system and the 

arrangement o f circulation from point of access (Department of Environment. 1976).
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Floor plate size, depth and location of power and data outlets are considered to be 

most influential in the distribution of usable space. When these design features are not 

within the acceptable standards (see Appendix 1, A l), the overall space distribution 

may not be optimised across the available space supply.

In summary, the occurrence of these factors, singly or in combination, would 

effectively lead to the inefficient distribution o f usable space. Subsequently, this could 

lead to problems of subdivision, either for multi-occupancy across organisations or 

within organisations.

6.1.4 Inflexibility in rearrangement

Inflexibility in this context relates particularly to the capability to adjust the space 

available, according to changing needs. Traditional allocation procedures do not seem 

to readily allow flexibility in reallocation, particularly when individual allocation is 

dictated by rank and status. The immediate impact is felt in the layout planning 

policy, where there is a distinctive difference between the types o f space being 

provided to staff, when work activities are almost similar.

Priority placed on enclosed spaces at the perimeter and extensive fixed partitioning 

and cabineting increases inflexibility in terms o f reallocation. The predomination of 

enclosed to open spaces and the preferential location at the perimeter also reduces the 

leverage on future rearrangements, particularly when planning and structural grids are 

not within the acceptable limits, as documented in Appendix 1, A l .

In summary, the occurrence of these factors would effectively lead to inflexibility in 

the overall arrangement o f space. This will consequently lead to problems in 

reallocating space, which will also have an impact on the ability to achieve the
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balance between the supply of and demand for space which naturally occurs within 

organisations.

6.1.5 Low levels of utilisation

Low levels o f utilisation arise out o f the assumption that full occupancy o f all 

allocated spaces, at any available time is the norm. This means that allocation 

procedures could understate the notion of temporarily unoccupied or empty spaces, 

which are considered, in the traditional arrangement to be fully utilised at the 

individual workstation or room levels. Eley & Marmot (1995:13) suggest that 

"detailed observations may indicate that for as much as 80% of the working day, no 

use is made o f the workplace provided". This means a utilisation o f 20%, which may 

easily satisfy the rationale that "in effect a person is in the office on average only one 

day in the week" (Eley & Marmot, 1995:13). In other literature reviews, possible 

reasons have been attributed to the high level of provision for enclosed offices, which 

also corresponds to single function use types (Musgrove & Doidge, 1970). A 

thorough discussion of factors influencing utilisation is presented in section 6.4 o f this 

chapter.

The pattern o f low utilisation will be more pronounced in the adoption o f new 

working practices, particularly when routine functions are moved out o f the facility, or 

when team working arrangements take precedence over individual performance. Thus 

the prevalence o f these traditional assumptions will lead to ineffective and inefficient 

utilisation, based on inadequate allocation procedures. All of these problem issues, 

and indeed the whole of this discussion, is aimed towards a delineation o f the major 

shift in priorities, particularly towards the management o f facility space. Each o f these 

problem issues will be examined in turn in relation to the key management issues and 

problems which have arisen from changes in supply and demand for space.
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6.2 Key management issues and problems arising out of changing conditions

A review o f the literature has shown that the most frequently cited management issues 

are people-related, i.e. concerns about status differentials, territoriality and control of 

space, consultation processes and the participation o f users in the use of space. The 

most frequently cited space issues are the use o f IT, space utilisation and the 

establishment o f space standards.

Taking each management issue in turn, status differentials relate to changes which 

will implicate the communication of hierarchy and status (Davis et al, 1985; Watts, 

1995), the lack of identification of status (The Eclipse Group, 1994) and even the 

extent of reduced status (BT, 1992). Therefore, there will be potential denial and 

resistance to any change, particularly when people are supposed to give up such status 

prerogatives as privacy and control.

Territoriality issues relate to changes which will result in the loss o f personal territory 

(Binder, 1989), while issues on space control relate to changes which will result in the 

individuafs loss of control and responsibility o f space (Binder, 1989) and the 

relegation of more control to management (Watts, 1995). This will mean that potential 

avenues for conflict and tension (Handy, 1993:303-306) among users, working groups 

and the management are increased.

The participation of users in the change process by means o f consultation (Watts, 

1995); The Eclipse Group. 1994) has a connotation o f space 'democracy' about it. One 

such review by Bakke (1997:398) stresses the point further where "participation and 

democracy may also signify 'being heard', or an 'egalitarian atmosphere' ... 

Participation and democracy may have several different implications, from

123



participation in the design o f uniform working conditions, to the establishment o f 

autonomous territories".

Where there is an overall increasing requirement to connect equipment either to or 

from outside of the organisation, as shown in the ORBIT 2 study (Davis et al, 1985), 

there are potential concerns around the adaptation o f space. These may occur in terms 

of changing the location o f cables, protecting hardware operations, the demand for 

power, the relocation of heat producing equipment, etc., as itemised in the ORBIT 2 

study (Davis et al, 1985).

Space use priorities and the optimisation of space utilisation (Duffy & Henney. 1989) 

relate to concerns over creating designing the workplace so as to be sensitive enough 

to respond to organisational pressures (Becker. 1993). A related issue is in the 

monitoring of needs and the evaluation of options, which is discussed in detail at the 

end of this chapter.

The setting of standards tends to relate to furniture allocation (Watts, 1995). thus this 

is less tied to job levels, corresponding more to the task and to individual needs 

(Becker, 1990). This may result in smaller individual spaces at the top o f the 

organisational hierarchy, with larger spaces at the bottom and more shared spaces 

rather than dedicated workspaces.
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6.2.1 The implications of policy changes for the different levels of an 
organisation

Issues and problems will affect all levels o f an organisation, either separately or 

collectively, at one point in time or in different time periods. The policy changes 

which affect individual levels, such as through contractual arrangements, functional 

requirements, modes of communication, urgency o f decision-making and exchange of 

information, would imply that individuals with similar work activities should 

theoretically attain a utilisation level which is appropriate to the particular activity. 

This could then be used to estimate the potential demands for space in the future. The 

real demands would come in the form of the number o f units o f workstation spaces to 

be provided. However real difficulties arise when the individual’s contractual 

arrangements cannot be predetermined, but are liable to change, whether hourly or 

annually.

The policy changes affecting the group level involve the increasing emphasis on co

ordination and co-operation, both of which require sophisticated scheduling and the 

intensity of face-to-face meetings for consultative decision-making and for the 

exchange of information. Policy changes also involve increasing mobility patterns for 

both people and information and greater flexibility for people to work at different 

times and in different places, for example, in multiple sites or dispersed locations.

The real demand for group spaces could arise out of the need to re-inforce the group 

identity and would be expressed in terms of the number o f rooms required. Such 

demands could be satisfied by manipulating the furniture and fittings which are 

suitable for different group sizes and work styles and by servicing systems to support 

group work as well as individual needs. Some organisations provide spaces such as 

project rooms, which are dedicated to the group for the duration o f the project.
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However the real difficulty arises when the best estimate for group events cannot be 

predicted well enough in advance. Some projects may run within a month to one year.

The policy changes which affect the business unit level derive from the operations at 

the working group and individual levels. The main management issue would arise out 

of the ability to control operations. At these two levels, supposing that group levels 

function to a determined project life, to what extent will it be possible to control the 

project duration so that it remains within the expected date of completion? Supposing 

that the individual level functions in a flexible or multi-location arrangement; to what 

extent will individuals be able to control their activities so as to establish a regular 

pattern o f work practices?

The questions affecting the business unit level of management revolve around ways in 

which individual employees, working at different times and in different places can be 

managed. For example, how to manage IT and distributed working patterns, while still 

maintaining group dynamics and cohesiveness. Where there is greater independence 

from the centre amongst business units, the management of space at the business unit 

level must incorporate the changes which are occurring at the group and individual 

levels.

The real demand here would be the management o f space based on location, so that

the head office, overall requirements are based on the total usable area of floorspace.

Such arrangements would mean that the management has to provide spatial support in

many different locations so as to enable staff to operate effectively and efficiently.

The main management focus is on the methods of allocation and the management of

space in use. How are spaces allocated to individuals and groups, bearing in mind the

uncontrollability o f their duration o f use? When spaces have been allocated, how are
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these spaces utilised to the level o f requirement by the management? The real 

difficulty for management lies in the time frame, which should encompass between 6 

months and 3 years, at the very most.

Policy changes at the organisational level should relate closely to the business plans, 

particularly when changes affect employment strategies. The key questions are how to 

manage unpredictable business needs for spatial support, and at both levels, how 

should the utilisation of space be managed, so as to achieve a target level o f intensity. 

This is particularly so when utilisation o f the building space is an aggregate o f the 

business units' actual use; that which is comprised o f aggregates o f groups and 

individuals.

Since the problem areas related to business unit levels are concerned with the 

uncertainty o f demand, to what extent are the demands predictable? The key issues 

that should be considered here are planning, allocation and use and management of 

these spatial resources: planning for the total estimate o f the net usable area 

requirement; allocation will affect the redistribution o f existing space, and the release 

o f surplus space and utilisation that relates to the acceptable level for a building space. 

This conforms to Suomi & Pekola's (1997:387) propositions, which anticipate that 

operational decision-making within an authority involves managing the resources at 

hand, because operational management is concerned with the efficient and effective 

application o f existing resources, whereas strategic management is concerned with the 

total amount of resources when initially acquiring or harvesting them.

6.3 The management of space over time: Some selected responses

As a preliminary overview, the methods and techniques for the management of space 

are well documented by Becker (1990). Becker initially identifies the organisational
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issues and demands facing most organisations and suggests specific planning and 

design approaches by which to overcome these issues. The ways in which space can 

be manipulated to meet individual and corporate needs are also discussed. Figure 6.2 

shows a summary chart, which schematically maps out the real space management 

arrangements relating to changing demands (see also. Table 6.2). These are taken 

from various sources which show the categorisation o f options.

Figure 6.2: Some real space management arrangements, related to changes in 
working practices
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Many organisational case studies have been published since the late eighties which 

highlight the innovative developments in the management o f space. Amongst some o f 

the most often cited cases are IBM Ltd., Digital and Andersen Consulting/Arthur 

Andersen. A summary account o f these three cases is given in Appendix 2, A8, 

integrated with results o f a field trial. The management techniques which they have 

developed take account o f the importance o f the time dimension, in particular, 

applying short term decisions to achieve long term aims. Some existing strategies are 

allocation methods, work programming methods, workplace design and IT support 

and utilisation. These can be generally categorised, as below:

1) Organisational/people strategies

2) IT/physical workplace management strategies

3) Use and management strategies

The organisation/people strategies are those which are concerned with organisational 

development, for example, through downsizing and growth, and core business and 

employment strategies, such as flexible working arrangements. The IT/workplace 

strategies are those which include planning, allocation and the design of spaces. 

Finally, use and management strategies are those which are concerned with the rules 

and regulations of using a piece of space, such as time-tabling, multi-use functions 

and space-sharing, etc. The time dimension implicitly shows the pattern along which 

long and medium term options move, from organisational, employment and space 

support strategies, while medium and short term options are more prevalent in the use 

and management strategies. From the Figure 6.2 the management o f space over time 

can be distinguished as the management of change through space in use or utilisation.
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6.3.1 Management of change

The management of change aims to reconcile change aspects from the perspective of 

both occupiers and facilities (Worthington & Eley, 1978), whether it is carried out 

rapidly or slowly. The discussion in Chapter 2.0 rationalised that the rapid pace of 

change would require a more urgent management intervention. When managing 

change, the objectives are to make efficient modifications to workplace layouts, in 

order to respond to corporate needs (Harding, 1995). This will ensure that the best use 

is being made o f the limited resources.

Table 6.1 shows some management responses to change, based on some kind of 

rationality, for example, an economic rationality is used to keep costs down: spaces 

need to be redistributed through some form o f allocation, use o f non-territorial space 

and the free address system. In situations of churn, a resource based rationality is 

employed, for example, the use of panel based open planning, fixed service spines and 

same-sized offices, narrow space bands and 'k it o f parts' and building grids or 

window mullions are recommended. In situations o f communication and privacy 

needs, functional inconvenience, multiple work areas, shared meeting and social 

spaces, circulation, break and lounge areas and group project spaces are 

recommended. In attracting and retaining staff, maintaining corporate image and 

identity, the "front stage and back stage" and "bounded personalisation'' responses are 

recommended (Becker. 1990). These are some forms of freedom of 'expression' that 

corporations allow the users, through personalisation o f furniture, similarly through 

planning of spaces to portray the intentional corporate image. All o f these strategies 

are well described in Becker (1990:217-219), although more rigorous studies have 

been carried out to itemise the full function activities o f change management in 

relation to facilities (Grant. 1985).
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Table 6.1: Some management responses to achieve organisational change 
objectives

Organisational issues Space m an agem en t response
Keep costs down reallocation by non-territorial and free address 

system
Chum panel-based open planning 

fixed service spaces 
same-sized offices 
narrow space bands 
kit o f  parts 
building grids

Communication and privacy needs allocation by functional inconvenience 
multi-work areas 
shared meeting and social spaces  
circulation
break and lounge area 
group project spaces

Attracting and retaining staff and image identity bounded personalisation 
front stage and back stage

S o u rce :  B ec k e r  ( 1 9 9 0 :1 9 5 - 2 1 9 )

6.3.2 Management of space in use: Utilisation

Issues around utilisation have been discussed throughout the last four chapters. The 

idea is to show that space in use is an interface condition and affects at all levels of 

space management. The measurement o f space in use is a clear indicator o f how 

effective the management o f space actually is.

The importance of the measurement of space, according to Rawlinson (1984) who 

refers particularly to the education sector, is to find ways o f measuring and 

assessing patterns of space utilisation in existing buildings in order to identify what 

improvements might be possible, what factors might limit those improvements and 

what kinds of techniques and management procedures would be required to 

implement these recommendations". The aim of such studies was to provide feedback 

and identify reasonable levels of space utilisation which could be incorporated into 

future guidelines and which would also provide self-help techniques.
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The use o f space over time was something to be regularly monitored in existing 

buildings and to be actively planned for in new buildings. Space utilisation studies 

were seen as one way of revealing to people the impact of policy decisions and as 

methods o f working on the provision and subsequent use of space. Earlier studies on 

the management of space, such as the 1968 NACEE study, showed "systematic 

analyses of the use of rooms is essential to the best deployment o f resources and [it] is 

recommended that all colleges should carry out regular surveys o f the actual use of 

buildings and equipment" (NACEE, 1968). This recommendation has been repeated 

in a recent study by NAO (1996).

In Higher Education facilities, the recommended techniques for managing the 

utilisation o f space include time-tabling, the block release o f courses, staggered 

industrial holidays and the extended use o f premises (NACEE, 1968), with an 

additional technique of centralising room allocations (NAO, 1996). Table 6.2 shows 

some of the potential benefits and problems encountered in implementing space 

utilisation strategies.
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Table 6.2: Evaluation of some management arrangements in relation to space 
utilisation

M anagem ent
arrangem ents

Potential benefits Potential problem s

first come first served could absorb changing 
requirements in hour-by-hour 
time frames

leads to departmental or 
individual disputes for the same 
piece o f  space (Binder, 1989:4)

time-tabling could produce a good balance 
between space requirements and 
space availability at working  
group and individual levels

not applicable for long term time 
frames

space charging ensures supply not excessive, pay 
when used

cannot market enough spaces to 
achieve a utilisation target

multi-use functions applicable for general activities; 
for more intensive use for the 
same activity by the same groups 
o f  users (Kenny, 1977b)

not applicable for specialised
activities

clear desk policy ensures constant availability o f  
spaces

problems o f  storage o f  personal 
effects and files

booking svstem ensures demand and supply is 
matched accordingly

bookings not fully exploited

shared facilities ensures space efficiency
space and furniture are company's
assets
pooling o f  workspaces by 
matching the number o f  
workstations to an average user 
pattern
effective use o f  space for mobile 
group
team base, suitable for mobile 
group
low set-up costs
can handle peak in demand and
very efficient
for virtual spaces, the ongoing  
costs will be less than in the 
conventional office  
usually shared use o f  space by 
different groups o f  users, but for 
the same types o f  activity (Kenny,  
1977b).

may require additional 
investment o f  appropriate 
technology to enable staff to 
work effectively in different 
workstations
requires realistic plans o f  off ice 
needs, in advance 
potential peaks in demand 
virtual office is expensive to set 
up and difficult to manage. 
Difficult to control staff, 
especially at lower grades

increase availability o f  
space hours 24 hour 
office

peaking activities can be 
absorbed at other times to create 
more jobs. Potential 24 hour 
utilisation, while currently there 
may be 89% wastage

to maintain continuous provision 
o f  services



6.4 Influential factors in the management of space over time

The management of space over time explicitly uses the frequency and occupancy 

capacity measure. According to Kenny (1977b) the fit between space and activities is 

described in terms of both space and time and such measures apply at the level o f the 

single individual room and at the level o f the entire institution. Space is measured in 

square metre capacity, or in units of workspaces, and time is measured in hours over a 

day, a week or an entire year. In each space type the frequency o f use and time 

occupancy of the space is estimated.

At the workstation level, typically occupied by individual employees, the actual level 

of use for each space will be the ultimate measure, as shown in the first equation 

below.

Workstation hours of actual use m n o /Utilisation = ----------------------------------  X 100%
hours of possible use

Each workstation space is utilised in terms o f hours o f actual use over hours of 

possible use; hours of actual use depends on the actual amount of time needed to 

accomplish a certain work task. In the contemporary conditions, at the minimum, 

thirty minutes seem a reasonable time for example, to catch up on messages, finalising 

some materials and carrying out management briefs (Appendix 2: A8). This differs 

from the traditional arrangement which focuses on contractual hours per week. As a 

hypothetical example, if there are 100 workstations available for 16 hours per day. 

whether as an open space or as an enclosed room, when an observation study is 

carried out. there may be a total o f 40 hours actual use recorded in one week. When 

this is translated into utilisation measures, this equals 40 hours of actual use over 8000 

space hours. Given that there is individual allocation, the utilisation rates are minimal.
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At room level, typically occupied by working groups, the actual utilisation depends on 

time and capacity utilisation. Frequency of use will depend on the duration o f actual 

hours of use over the duration of hours available. The occupancy factor depends on 

the number of seats occupied over the number o f seats available. The overall 

utilisation depends on the frequency factor, multiplied by the occupancy factor, which 

is essentially the total amount of people hours over the capacity o f space hours 

available. These measures are inclusive and suitable for non-bookable rooms, such as 

group spaces which have been allocated to a group o f people which performs the same 

activity. For example, a group space has individual workspaces available for 16 hours 

per day. Given that each desk has been allocated to a specific individual, an 

observation study may show that in one week, the number o f people hours in use 

could be as many as 50 hours. The overall utilisation will indeed be minuscule.

Non-bookable rooms U ti l i s a t io n  f 'ac to r=  f r e q u e n c y  f a c t o r  x o c c u p a n c y  f a c t o r

d u r a t i o n  o f  a c tu a l  h o u r s  in use
i r e q u e n c v =  ------------------------------------------------ x 1 0 0 %

d u r a t i o n  o f  h o u r s  a v a i l a b l e

o c c u p a n c y  -  « '  c r a g e  s c a t s  u s ed  ^ 
n u m b e r  o f  s e a t s  a v a i l a b l e

d u r a t i o n  o f  a c tu a l  h o u r s  in use  a v e r a g e  no. o f  s e a t s  u s ed  , . . « 0 0 /
u t i l i s a t io n  =  ------------------------------------------------ X -------------= -----------------------------  x IÜÜ / 0

d u r a t i o n  o f  h o u r s  a v a i l a b l e  n u m b e r  ol s e a t s  a v a i l a b l e

u t i l i s a t io n  =  n u m b e r  o f  p e o p le  h o u r s  in use  ^ 
c a p a c i t y  o f  s p a c e  h o u r s  a v a i l a b l e

In bookable spaces, such as conference or meeting rooms, time utilisation depends on 

actual hours used, over bookable hours and the occupancy factor depends on the 

actual number of occupants over the capacity o f the room. Utilisation depends on 

occupancy in people hours of actual use, over the bookable capacity hours. In a 

hypothetical example, each meeting room is available for meetings for 6 hours a day, 

for 5 days a week, which is 30 room hours of availability. Actual meetings o f 10
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hours per week equals over 30 hours, which is equivalent to a 33% frequency factor. 

Each meeting room has an occupancy capacity o f 15 seats and each meeting may have 

10 seats fully occupied, which gives a 66% total occupancy. The overall utilisation 

factor for the conference room is 33% x 66% which is 22%.

Bookable rooms Utilisation factor= frequency factor x occupancy factor 

Actual hours used
frequency factor^

number of hours booked
X 100%

_  ̂ Actual number o f  occupants 
occupancy factor= -------------------------     x 100%

capacity o f  room

utilisation =
actual hours used  ̂ actual number of occupants

number of hours booked capacity o f  rooms

ulilisatioD = ?ccupancy in people hours used  ̂
bookable capcaity hours

On the floor space level which refers to the common areas or support spaces occupied 

by the department or business unit, the overall utilisation depends on the sum of the 

individuals' and groups' actual use in people hours, over the individuals' workspaces 

and rooms in availability o f space hours. In previous standards, typical allocation is 

given on the basis of a one space per person ratio. Similarly the building in use 

utilisation level depends on the total departmental actual use in people hours, over the 

total departmental potential use in space hours. Thus the building utilisation will 

reflect the organisational use of space. In some situations, the building utilisation can 

be monitored across a time frame for example, a day or a week, etc.

Floor space - common  
area Z V  i n d i v i d u a l s ’ a n d  g r o u p s '  a c t u a l  u s e  in  p e o p l e  h o u r s  — ;-------

> i n d i v i d u a l s ’ w o r k s p a c e  a n d  r o o m s  in p o s s i b l e  u s e  in a v a i l a b l e  s p a c e  h o u r s

X 100%
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The factors influencing the management of space over time suggested here are related 

to the activities that people engage in the spaces over a time period. Therefore the 

management of space over time depends on the use of the space and the level of 

utilisation. When utilisation levels fall above or below the target, a series of 

management techniques are introduced to restore balance. This utilisation target 

depends on the demand load o f the people, measured in people hours, over the supply 

of space in space-hours. This concept will be explained in the next chapter.

Building space ^ d e p a r t m e n t a l  actual use in people  hours
“ Utilisation =  ^ —  -------------------------------------- -— -- x 100%

^ d e p a r t m e n t a l  poss ib le  use in space  hours

6.5 Summary of Part 2

Part 2 has described the changing circumstances which most commonly affect the 

supply and demand of space and the implications for management. Chapter 5 wholly 

focused on changing patterns in the supply and demand for space, incorporating the 

notions of space and time coincidence and non-coincidence matrices, and the 

equivalent basic directions and opportunities for change. This has led to a comparative 

review of the drivers and enablers o f change, which have been identified so as to lead 

to organisational factors, work processes or work flow and work place factors. These 

have been elaborated using the supply, demand and use model. The implications for 

management were discussed in Chapter 6 and were illustrated by examples of 

management techniques already adopted in practice.
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CHAPTER 7.0: SPACE-TIME METHODS AND TECHNIQUES

Space-time methods have in the past been developed extensively as a basis for policy 

formulation, particularly in relation to university buildings (Bullock et al, 1968, 1974; 

Doidge, 1972; Rawlinson, 1973, 1984; UCERG, 1967-1974), library facilities 

(UCERG. 1970a), refectory facilities (UCERG, 1970b) and within the context of 

urban planning (Chapin Jr.. 1974; Abercombie, et al, 1974; Cullen & Phelps, 1975; 

Cullen & Godson, 1975). These policies focused on some major functions o f facility 

space management namely: estimating requirements, allocation and utilisation o f 

spaces.

Developments of space-time method in estimating space requirements typically 

revolves around this question, given an expected demand how many types and amount 

of work places are required to accommodate them? Bullock's study o f teaching space 

requirement (1974) compared estimates using the time-tabling technique with the 

probabilistic approach. It was found that the former could estimate minimum demand 

requirement while the latter on probable demands, which has already considered 

distribution o f events most likely to occur over the week. The latter method has an 

advantage to which supply o f space does not impose constraints on probable demands 

(Bullock. 1974).

Development of space-time method in space allocation were attempted in two models;

dynamic space allocation and time-tabling o f activity spaces. A dynamic space

allocation study was carried out by Doidge (1972), who explored the effects o f change

in activity on the use and management o f facility space in the context o f a university.

The purpose was to solve problems of space shortage and on the development of

space types. The former was solved by effective use o f space through space sharing,

time-tabling, central allocation etc. The latter was achieved by a room classification

system which describes space capability in terms o f its permanent physical character.
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Another space allocation study was aimed to build a theoretical development o f a 

cybernetic model for an effective time-tabling space allocation procedure o f activity 

space management (Rawlinson, 1973). The main objective o f Rawlinson’s research 

was to explore the relationships which exist between patterns o f space use and the 

activities which are to be accommodated, using the university as a case study. The 

procedures for allocation start by classifying spaces as room types and the allocation 

of activities into the specific rooms by way of time-tabling. This system was later 

developed commercially, for use in tertiary institutions o f education (Rawlinson, 

1982).

Development of space-time techniques through utilisation o f facilities are attempted 

in two studies carried out by the UCERG (1970a,b). The first relates to targeting a 

desirable utilisation of refectory facilities in universities and the second to the study 

on library utilisation. In the former, one of the main objectives o f the refectory study 

was to develop more effective utilisation. A desirable net seat utilisation was 

recommended at 50%. At this level it was found that seats occupied was about half 

the seat available. In turn, the occupancy level could reach 67% within half an hour. 

The application of queuing theory was attempted, albeit not fully developed UCERG 

(1970b).

In the library study, the purpose was to assess library utilisation in relation to other 

university activities. The survey results showed that time spent in libraries was small 

compared to the time spent in the College campus. From this study, short term 

planning of library use, space needs, and staffing policies hours could be formulated 

(UCERG. 1970a).
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Most of the investigations reviewed above covered university activities. A series o f 

papers on the use o f facilities in universities, between 1967 and 1971, were published 

by the Unit o f Architectural Studies (UAS), University College London, suggest ways 

and means o f carrying out studies on the availability, distribution and patterns o f use 

o f space and facilities in the College. Similarly, another research series, published 

between 1970 and 1972 by the Land Use and Built Form Studies (LUBFS), 

Cambridge University, focused on the development of a comprehensive model o f 

activities which made it possible to appreciate the effect o f increasing the provision o f 

space in one facility related to the resultant use o f another (Bullock, 1970).

Figure 7.1 below shows the scope of development of space-time methods in various 

facilities. The common features in the studies are related to a major proportion o f 

space users who are using space for a limited period o f time, usually in public social 

services facilities such as polytechnics', universities, health buildings and refectories. 

It was stated that these investigations were the result of cutbacks in grants for new 

building projects while at the same time having to absorb the growing needs and 

pressures of demand (Rawlinson, 1984).
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Figure 7.1: Investigation of space-time methods in facilities studies
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This chapter will explain the space-time approach and its potential contribution to the 

knowledge of space management in office facilities particularly. The richness and 

complexity of management issues involved and the scope o f application across the 

spectrum of space management problems are demonstrated here. The initial 

discussion is focused on the space-time budgeting techniques from some past and 

current studies.

7.1 Space-time budgets

There is a general understanding that the space-time budget analysis is a "logical 

extension" to time-budgeting as it “ ineludes the...activity locations'' (Anderson, 

1971:353) as well as their duration (Hedges, 1974:35). In time-budget analyses, 

investigations are focused on how time is allocated to certain activities over a given 

period. It provides a systematic record of a person's use o f time and the sequence and 

duration of activities, hour by hour, day by day, within a working week or a year 

(Anderson. 1971:353). The time-budget method can account for the different location 

of activities over time and the degree to which the various activities, in terms of their
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timing and duration, are or are not pre-planned. Past studies have focused on work and 

non-work related activities (Hedges, 1974), lifestyles (Mills, 1973), the sociology o f 

leisure activities (Bevans, 1913; BBC, 1965), human motivation in relation to 

behaviour (Sorokin & Berger, 1939) and economic planning. Work on the latter was 

attempted by Strumilin and Prudensky in 1924 and 1959 respectively, and is 

considered to be amongst the first studies to use time budgets for the purpose of an 

historical comparison of changes in the living conditions o f a population (Szalai, 

1966:4; Converse, 1968:43). Simultaneously, the works o f Frederick Taylor were 

considered as “perhaps the first careful and exhaustive time budgets covering [at least] 

the period of work represented in the time-and-motion studies” (Converse, 1968:43).

In relation to office work activities, the time budgeting approach was manoeuvred 

towards time management per se. One such study was carried out by observing five 

managers and recording what each did for a week in terms of who they worked with, 

when, where and for how long and for what purpose. The data was used to induce a 

set of characteristics and roles of managerial work (Mintzberg, 1979: 582).

In this study, the fundamental issue is to compare the TypicaF time-budget in the 

traditional work organisation with the new ways o f working. The time budget 

approach will cover the full range of users across the organisation, and will estimate 

their proportion of work time an individual, working group, business unit or 

organisation devotes to operational activities. This is usually distributed over a fixed 

period such as a day or a week. The varying proportion o f time which employees 

spend inside and outside o f organisation's premises will affect management's 

decisions concerning three amount, type and location o f facility spaces.
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At the individual level, the proportion o f time which is devoted to the different work 

activities is recognised from the locational distribution o f work. As a contrasting 

example, in the traditional working practice, 75-100 per cent o f an individuafs 

working time is assumed to be spent at his specific workstation within the office 

facility. In comparison to contemporary working arrangements (already discussed in 

Chapter 5.0), it was found that, generally, 27% o f an em ployee's work time is spent in 

the office, 21% working elsewhere and 52% working from home (Huws, 1993:26), as 

shown in Figure 7.2. These observations were based on a sample o f employees who 

were definitely based at home for at least 50% o f the time and were necessarily using 

a form of telecommunication in order to carry out their work (Huws, 1993:3). It is 

possible that these time budgets are reasonably generic, because Bullock (1970) stated 

that “ [there is an assumption] the broad division o f time between different activities 

will remain comparable, so time budgets should be independent of particular 

locations". However, to date, a comprehensive time budget of these new work profiles 

are yet to be documented.

Figure 7.2: Space-time budget profile for an individual
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27% - working in office

% total 
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S o urce :  H u w s  ( 1993) .
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At the level of the working group, the time budget bears significant relationship to the 

level o f activity functions - usually project based - which require the group to work 

together. A notional profile o f working group time budget is represented by the 

proportion of scheduled and non-scheduled events. The former are governed by time

tabling and the latter relate to events which fall outside the formal time-tabling. It is 

also necessary to understand on the formation o f working groups within an 

organisation, particularly when they are formed to produce a certain task within a 

limited time frame (Gersick. 1988) as this will implicate on their work organisation. 

However, to date the generic time budgets o f working group arrangements are still 

unavailable.

At the business unit level, from one perspective, the time budget is the aggregate of 

individuals and working group time budgets. The space-time profile o f one business 

unit will depend on the nature of events. These are identified from the timetables and 

from the key dates of future plans. Therefore a notional profile o f a business unit time 

budget will show the differentiation o f activities according to future periods in the 

business plans. From another perspective, the time budgets could be intended earlier, 

but these could change as time progresses and business get caught up with the way 

market moves. To date, no research has been undertaken to document the generic 

time-budgets of business units.

At the level of the organisation, similarly, time budgets are aggregates o f the business

units. These reflect the proportions of time that are focused on different functional

activities, typically categorised as support, technical, management and professional as

shown in Figure 7.3. It is important for organisations to identify the time budgets so

as to be able to determine the employees' demand. In doing so, the distribution and

allocation of activities throughout the available spaces will not be based on the
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number o f people or headcount, but rather on the number of people hours, o f where 

and how work is carried out.

Figure 7.3: Space-time budget profile for an organisation
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The space-time management approach proposed in this chapter sets out explicitly to 

include a time dimension in space management procedures; in estimating demand, 

allocation and reallocation, utilisation and in generating management options to 

respond to problem situations in different time frames. The approach revolves around 

questions already forwarded in chapter 1.0 of the thesis. Supplementary questions are. 

in what circumstances can the space-time approach be applied? What variables are 

included in the space-time management system? What are the space-time procedures? 

Furthermore, to operate the system, management should necessarily consider what 

time frames should be selected for future cycles o f decision-making and how best 

individual time frames can be synchronised within the overall process o f decisions 

(Nutt. 1988:133).
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We now will consider the basis for a space-time management method, where 

parameters and variables are introduced within the circumstances which necessitates 

the incorporation o f the approach. This is then followed by the conceptual framework 

around which tentative hypotheses are developed together with their key issues.

7.2 The basis for a facility space-time management approach

To recapitulate. Chapter 2 Section 2.3, has detailed the circumstances for management 

of spatial resources including some common decisions to deal with the changing 

conditions. There are five typical circumstances in terms o f occupancy, which affect 

space management problems:

1) in an existing facility which is in use

2) in an existing facility which is being considered for re-use

3) in an existing facility which needs a change o f use

4) in an existing facility which is not currently in use, and finally

5) during the design of new facilities.

It is expected that the space-time management method will be immediately applied in 

the first circumstance - the modification o f buildings while in use (Nutt, 1988:137). 

Here, the concern is focused on 'post-occupancy' rather than 'pre-occupancy' (Nutt. 

1992:2). Each situation raised similar sets o f questions; for example, how much space 

is required and of what type?; how can these requirements be met?; how are spaces to 

be allocated and how can they be used?; and finally, how should additional spaces be 

acquired or surplus space disposed of?

The method involves five general stages, when answering these questions, beginning 

with the identification and analysis of the total space requirement, followed by 

initiating appropriate measures to meet these needs. The next three stages are the
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allocation, utilisation, and the continuous adjustment o f space, the latter involving a 

disposal phase should the surplus space no longer be required. This phase also 

involves further procurement or acquisition o f additional space should the available 

space become inadequate. The iteration shows subsequent changes and adjustments in 

the facilities through its use, reuse and change o f use phases.

The cycle of decisions repeated in the process will inevitably lead to a more 

demanding problem, when organisational circumstances and requirements cannot be 

predicted with certainty because the future use o f buildings and facilities cannot be 

forecast with confidence. This is particularly common in rapidly changing business 

environments.

A typical organisational change relates to internal reorganisation. This is measured by 

the percentage of employees annually moved, divided by the total number of 

employees (Grant, 1985). Some studies considered 50% per annum to be of rapid 

change rate (IFMA, 1994), although a broader range o f 32%-150% has been used to 

denote this phenomenon (Grant, 1985). In comparison 0%-10% was regarded as a low 

change and 7%-56% as average change rates (Grant, 1985).

The dilemma concerning the decision cycle is, how facility decisions should be taken 

which concern the unforeseen organisational issues of the future? Moreover, the 

increasing pace o f change has compounded the problems of managing spatial support 

for a business and its employees.

With this background, the contemporary business organisational climate is

comparable to the experiences o f the education and health sectors which occurred in

the early 1970s. At that time, there was a persistent need within these sectors, in a
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stagnant and non-active supply situation, to accommodate the increase in demand 

(Rawlinson, 1984:23). The focus then was to concentrate on improving the existing 

provision and the need to adapt to changing demands (NACEE, 1968).

Is this rationale applicable to the development o f space-time management o f office 

spaces? Some preliminary research and application in this area is already in progress 

in several major organisations across North America and Europe (Chadwick, 1993; 

Becker, 1993b). In this study, two parameters are initially identified. First, the 

spectrum of potential problem situations and second, the possible management 

responses. Each parameter is discussed in turn below.

7.2.1 Potential problem situations

Looking singularly from the perspective o f space, the normative way of identifying 

problem issues relates to the level of space inadequacy which are available to support 

the work o f an organisation (see Figure 1.1 and Figure 2.2). The levels of inadequacy 

can be perceived as either a surplus or a scarcity. On one hand, the surplus space 

could lead to a disposal problem. In practice, when organisations carry the extra 

spaces, occupancy costs are always incurred. Moreover, the time frames for disposal 

can sometimes be many years ahead, considering that even new builds require 2-4 

years to dispose of (Toland, 1996) and existing spaces require on average 16 months 

(Hunt, 1996:11). Spaces which are not disposed o f in time will cause an organisation 

to sustain occupancy costs, particularly from carrying base rent and rates, both o f 

which are invariable (Williams. 1993:14). On the other hand, a scarcity of space could 

lead to problems of procurement, whether for an adequate size or for appropriate 

types. When procurement decisions are delayed, serious discomfort is felt across the 

affected levels of the organisation and these repercussions could lead to a loss in 

productivity amongst employees.
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Looking from the perspective of space and time, the potential problem situations tend 

to arise from extreme utilisation. When utilisation is too low, there is a wastage of 

space and time; either there are too few people occupying the space or the duration of 

the occupancy is too short. When this happens, the organisation will bear 

consequences similar to those of maintaining excess facility space. When utilisation is 

too high, there is an intensity o f use of both space and time; either there is an 

overcrowding o f occupants or there is a protracted duration o f use for large groups of 

people. When this happens the effects are similar to those experienced in situations of 

space scarcity.

Alternatively, from the perspective of facility locations, where unsuitable location 

prevails, adverse effects on business operations are common, particularly when a 

move is deferred. However, this issue requires a very extensive study by itself and is 

not addressed in this thesis.

The complexity o f the problem situation increases when the duration o f the changing 

situation is unknown. These problem situations could be broadly classified over three 

basic time horizons o f concern; the short term (less than one year), the medium term 

(1-3 years) and the long term (five years and more). At one extreme, short term 

problems tend to occur occasionally and unexpectedly. At the other extreme, long 

term problems tend to reoccur in a regular cycle, annually or seasonally. These issues 

dealt with in detail when discussing the space-time management as a system later.

7.2.2 Management responses

Management responses are involved throughout the whole cycle o f acquiring space, 

allocating and reallocating, the use of space, adaptation and modification and 

maintaining and disposing o f space. Throughout each phase o f facility occupancy, the
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responses can be combined with stay or move options, for example, to “stay and 

manage”, “move and manage”, “stay and modify”, “move and modify”, etc. (Nutt, 

1988; Nutt, 1992). However, this range of options can be severely limited in practice. 

In the case of existing facilities in use, the options o f demolition and new build 

decisions are not normally viable. Similarly, for facilities that are to be changed 

before use, modification options are not normally pre-planned, nor in the case of new 

builds, are management and adaptation options considered.

The selection of management responses will normally depend on the objectives o f the 

organisation. Two forms o f objectives tend to dominate; firstly, the reduction in 

occupancy costs (Vischer, 1995; Duffy, 1995; Apgar, 1993) and secondly, the 

increase in value through a redesign of the work process (Duffy, 1995:19). In the 

former, it is anticipated that if 20 per cent is taken off the premises’ occupancy costs, 

theoretically, the bottom line profit for the organisation is increased by an equivalent 

proportion (Williams, 1993:13). In the latter, it is anticipated that when employees are 

using all of the organisation's resources to their fullest potential, having been given 

tools to do their jobs anywhere and anytime, the organisation will achieve greater 

effectiveness (Becker & Joroff, 1995:127). However, should management decisions 

be taken on an ad hoc basis, as traditionally practised, the previous response could be 

deemed completely inappropriate to a new situation. The effects are realisable when 

organisations change continuously.

7.3 Space-time management system

The space-time management system is intended as a tool for decision makers, to help 

them manage the supply and demand for space under rapidly changing circumstances. 

The system is intended to respond to the dynamic operations o f the working 

environment. When either, or both, supply and demand change, the interface level or
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utilisation will also inevitably change. Utilisation changes will reveal the potential 

problem situations as discussed previously. In response, some management options 

are selected to return the system to its former balance.

The crucial process in the system is to regulate the time frames o f decisions, so that 

‘short-term’ temporary problems should necessitate 'short-term ’ tactical measures. 

‘Medium-term’, semi-permanent problems should require tactical and 'm edium -term ’ 

operational measures and ‘long term’, permanent problems should combine tactical, 

operational and ‘long-term’ strategic measures. These will be explained in later 

section (Section 7.3). The space-time management system will therefore recognise the 

relative urgency of the management responses required in a given situation.

The important criteria which influences the effectiveness of the system is the yardstick 

which measures the space management performance. In the traditional management 

approach, the simple space per person ratio is norm (see Section 3.1 and Section 6.2). 

Additionally, the balance between supply and demand of the facility is indicative 

through the ‘fit-factor’ (see Section 2.4.4. and Section 6.1.1). This means, an 

allowable amount of space will occur as unused, over and above the basic space 

allowance. This happens as a result o f the peculiarities of the building accounted for 

through the shape of the floor, the core locations, the number o f floors and the 

planning grids (Eley & Marmott. 1995:32). This is generally acceptable at 5-10% of 

the net internal area (Eley & Marmot, 1995:36; Apgar, 199:136). In comparison to the 

property market industry, the balance o f supply and demand is indicative from the 

vacancy rates, which ranged from 1% - 7%, with 5% generally perceived to give 

greatest flexibility in a dynamic office market (The Winchester Group. 1990).
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In the proposed space-time management approach, the balance between supply and 

demand is measured in terms o f space and time. The notion o f 'slack ', is introduced 

(UCERG, 1974b). This means any group of spaces will have an average frequency o f 

activities should not exceed 75%. In actual terms, this means that there is always 25% 

“tolerance” of space and time to accommodate extended activities. To date, no 

research has been undertaken to study the acceptable level o f tolerance, with regard to 

the actual use of space.

The basic framework for the overall space-time management approach is set out in 

Figure 7.4. It has six components, the space supply-side, the organisational demand- 

side, the interface between supply and demand o f space in use over time, the set o f 

possible management responses and the set o f potential problems to be avoided. The 

latter parameters, have been described previously. The four former factors are now 

discussed in turn.
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Figure 7.4: Conceptual framework of a space-time management system
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7.3.1 Supply-side management

The supply-side variables in the traditional space management approach are 

categorised by the amount and type o f space at a single location. The amount is 

measured in sq.m. net usable area, space types are classified largely by use functions; 

general or specialised spaces; and workplace locations are either centralised or 

decentralised.

In a space-time management approach, the quantitative space capacity is measured in

terms of available space hours. This is derived by the number o f workspaces or area

spaces in sq. metres, multiplied by the number o f hours when the space is available to
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support the activities of the organisation in the location per day, per week, etc. Figure

7.5, on the facility side, shows the arithmetical logic which converts usable space to 

space hours availability, initially measured in net usable areas (sq.m). A maximum of 

twenty four hours in reality is readily available, which means that the supply is 

available for longer hours in terms o f time dimension, although this does not change 

the availability in terms of the area dimension.

The space types are re-categorised by time utilisation and a re-classification o f activity 

functions. The former would cover different utilisation levels among personally 

allocated spaces, group allocated spaces or common shared spaces. The latter would 

cover the classification which relates to a short- or long-term duration o f use by 

individuals and groups (Chadwick, 1993), and autonomous or interactive activity 

types (Laing, 1996:19).
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Figure 7.5: Arithmetic relationships - supply and demand
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The qualitative level of availability, may be represented on a subjective continuum 

scale from 'most readily available' to 'absolutely unavailable'. In order to know this, it 

is usual to conduct space studies through observations, or by carrying out a 

satisfaction survey, targeting the end users. The investigative question could be based 

on the extent to which the provision really meets the needs o f the end users at the time 

when it is required. The indicators could be categorised as 'no waiting time at all', or 

'very long waiting time', which can be easily translated to reflect whether the 

provision of spaces is 'readily available' or 'absolutely unavailable'. The relationship
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between the quantitative measures o f space-hours and the level of availability serves 

as the basis for a general guideline for a reasonable level of provision on the supply 

side.

7.3.2 Demand-side management

The demand-side variables in the traditional space approach are also categorised by 

amount and type of spaces required and their locational requirement o f the 

organisation. The amount of space required is measured in sq.m. net usable area, 

derived from the number o f staff multiplied by a space per person factor. The 

diversity of space type requirements is based on the functional needs of individuals 

and groups by work activity: management spaces for managers and directors, 

professional and technical space for professionals and technicians, and clerical and 

secretarial space for support staff. The locational factor is being determined by market 

study.

In the space-time management approach, the amount o f space required is measured in 

the full-time equivalent (FTE) people hours load, by type of demand. This is derived 

from the number o f full time equivalent staff multiplied by the actual number of 

working hours per week in which the staff ought to be able to accomplish their 

various work functions. Figure 7.5, on the organisation side, shows the logic of 

deriving an effective FTE people hours load for an organisation from the FTE 

numbers and the time budgets of individuals and their respective duration of work.

To derive both the quantitative and locational requirements, a space-time budget 

analysis should be conducted at each level o f the organisation. In the past, this was 

carried out through the use of survey methods, using diaries, questionnaires and 

interviews. The data is particularly important because each level in the organisation
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represents a different profile o f demand load. In traditional practice, it was assumed 

that 100% of an individual’s, group’s or organisation’s time was supported by one 

dedicated workplace. In contemporary situation, the contractual flexible employment 

policies have permitted conscious decision-making amongst individual employees on 

their preference for producing their work and in various locations. A certain degree o f 

flexibility is allowed, to enable them to plan and manage their working time 

proportionally in different workplaces, whether, at home, in the central office, in a 

satellite office, hotel or elsewhere (Huws, 1993:26).

At the group level, the degree of flexibility is decided, a priori, by team offices, head 

offices or their business centres. Similarly, business unit level or organisation’s space

time profile is determined by central offices, client offices, hotels, etc. Otherwise, the 

time budgets are representative from looking at the timetables, milestones, key dates 

and costs associated with major projects and their completion (Binder, 1989), or by 

looking at the profile of leases through notice dates for renewals or termination 

(Apgar. 1993).

This data can be collected at each level o f the organisation, by conducting dialogues

with senior management and by handling end user surveys. In this way, the level o f

requirement can be scaled across the organisation. Some investigative questions could

be notional predictions o f how much the spaces will change in the short, medium or

long-term period. Usually, simple qualitative indicators to show an increase or

decrease in needs will suffice. At the working group level, the predictions could be

derived from booking sheets and timetables which indicate the probability o f meeting

arrangements, while at the individual level, the future possible needs could be derived

from the diaries or time plans of scheduled activities. Short term changes in

requirement is expected to be more predictable than long term changes. Thus, the
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relationship between quantitative measures o f the people hours demand load, with the 

level o f predictability could establish a basis from which to derive a general guideline 

for a reasonable requirement on the demand side. The average working hours o f an 

organisation per week, and per year show that an organisation will have different 

patterns of work at different times of the year and sometimes the seasonal change 

brings about different patterns o f utilisation.

7.3.3 Utilisation

The basic definition for utilisation of any facility over time is the actual use o f the 

facility over the maximum possible use (see Section 6.4). One can interpret this in two 

ways. On one hand, across the industry, the practical utilisation rates for certain space 

types such as ancillary and support spaces were estimated at 15% and 30% of the total 

usable space respectively (Eley & Marmot, 1995:64-65) and interdepartmental 

circulation was estimated at an additional 10 per cent (Ellwood, 1993). These 

examples emphasises the prevailing measures of utilisation seen from the supply side.

On the other hand, in the space-time management method, utilisation is defined by the 

number of people using the space in relation to its potential capacity and for what 

proportion o f the available time (Eley & Marmot, 1995:63). In Figure 7.5, the 

utilisation factor box shows the derivation o f the utilisation rate from the 

organisations' people hours demand load divided by the availability o f space hours in 

the facility space. This is similar to calibrating utilisation rates by multiplying the 

frequency factor with the occupancy factor and dividing by 100 per cent (National 

Audit Office, 1996:11). This perspective serves as a better basis because there is a 

sequence of steps between actual time utilisation and actual capacity utilisation by 

which to arrive at a comprehensive utilisation level. This approach has been used in 

most of the UAS studies mentioned in the beginning of this chapter.
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The two major attributes o f the utilisation variable are occupancy and frequency. The 

former is operationalised as levels group size and the latter as duration o f use. For 

example, in the study of general teaching activity, the proportion o f available time 

when a space is actually in use reflects as frequency, while the proportion o f the space 

occupied when in use is the occupancy (Rawlinson, 1984:25). These are important 

concepts because from capacity utilisation, could indicate unused seats or space 

wastage which could be used to accommodate more people, while from time 

utilisation, could indicate unused time where more meetings or activities could occur 

(Doidge, 1972; Bullock, 1974:70).

In recent office studies, other concepts of "space/time” (Chadwick, 1993) have 

emerged. Chadwick proposed the use o f the notion o f static and dynamic occupancy 

ratios. This is based on the number of people reporting to a specific area, divided by 

the number of workplaces provided (Chadwick, 1993:22). However, this measure 

does not clearly demonstrate the time utilisation element; rather the essence goes back 

to the simple occupancy ratio of number o f people over number o f places. However, 

the “'function/time/space” framework developed by Apgar (1995) has explicitly 

considered the time element, by consistently relating space to business use in terms o f 

both function and time (at portfolio level). This has been clearly emphasised when 

“part time employees who share desks increase the availability of individual 

workspaces...early and late shifts increase in facility capacity...and global 

organisations can take advantage of multiple time horizons to consolidate certain 

service operations” (Apgar. 1995:164).

The data for utilisation o f spaces is collected through survey methods or by

observation studies. In practice, most management consultants would undertake the

latter, by observing and recording the use of space or activities in which staff are
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engaged, so as to produce a dynamic space use pattern for each type o f space over a 

period o f time (Alexei Marmot Associates, 1993; Stansall, 1993). The utilisation rates 

are represented on a linear scale, ranging from 0-100 per cent. This may not represent 

a realistic range of possibilities, but theoretically, values approaching 0% utilisation 

are indicative o f an extreme space surplus or o f very high contingencies. Values closer 

to 100% utilisation are indicative o f unreasonably high usage and acute space 

shortages. A recent report claimed that a typical office is utilised by around 12% 

(Varcoe, 1995:11), which in some cases could be categorised as grossly under

utilised, because teaching spaces are considered to be wasteful even at 25-30 per cent 

(Rawlinson, 1984). Some authors have suggested a reasonable theoretical limit of 

20%-80% (Doidge. 1972), or a smaller range o f 60%-80% (Rawlinson. 1984).

In the office sector, some authors have claimed that buildings are used for 5% of the 

time for which they are available (Lloyd. 1993:45), with reported overall utilisation of 

12% and 15% (Varcoe, 1995; Chadwick. 1993; Digital, 1993). However, most authors 

tend to report the occupancy rates either by functional occupation, or by 

organisational activity types, addressing the workspace level. For example, the 

occupancy rates for project managers, management consultants, field engineers and 

sales representatives are 30% (Becker. 1993b:40). By organisational activity types, for 

example in a major telecommunications organisation, occupancy rates have been 

reported to be 90% (Lawson. 1991). Otherwise, it appears that no authoritative study 

has yet published best practice utilisation rates by space types, although a proxy 

benchmark is traced to a private consultant (Thomson, 1997), who recommended a 

space-Lise intensification to be of a reasonable target at 1:1.5 (ratio of workspace to 

persons). This can be interpreted as allowing 50% more occupants to use the space 

allocated, thus increasing the intensity of space use.
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In this study, a general and practical scale is proposed, which should be adjusted and 

calibrated to recognise the specific needs of a particular organisation. Zero - forty per 

cent (0%-40%) generally represents under-to-low utilisation, forty to sixty per cent 

(40-60%) is low-to-reasonable utilisation, sixty to eighty per cent (60-80%) represents 

reasonable-to-intensive utilisation, and finally eighty to one hundred per cent (80- 

100%) represents intensive-to-overutilisation, as shown in Figure 7.6. In the practical 

management o f space use, on one hand organisations may provide spaces at a low 

utilisation level of between 20-30% to ensure constant availability. On the other hand, 

organisations may provide space to an intense utilisation level o f over 80%. to ensure 

that the use factor and the regulation o f space use, through some innovative 

management techniques, are carried out satisfactorily. This will be dealt with in 

Section 7.3. A reasonable utilisation target for space types across the facility for any 

type of organisation can best be derived by piloting prototypes over a period o f 

several months and carrying out post-occupancy evaluation satisfaction surveys to rate 

the performance of the space (Apgar, 1993; Chadwick, 1993).

Figure 7.6: Linear scale for utilisation rates
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7.3.4 Time frames of space-time management system

The decision-making time frames have an important influence on both the supply and 

demand o f facility space. In a steady state organisation, the time horizon of business 

plans usually covers up to 3 years (BAOG, 1992), or between 4 and 5 years (Das, 

1991:52). The irregularity o f these plan recommendations is best described by Das 

who cites “the difference in plan recommendations in terms o f the relative 

aggressiveness or risk-taking propensities o f the ... executives” (Das, 1991:49).

Similarly, the time frames for facilities would have life cycles ranging from 50 to 70 

years: the environment services lasting for 15 years; furnishings for 5-7 years and 

space-Lise in terms of weeks and months (DEGW & Teknibank. 1992). These studies 

have shown that the time characteristics of buildings vary according to the life 

expectancy o f the structural elements, the servicing system and the spatial division of 

the building, while the time characteristics of function and use vary with the type and 

organisation (Nutt, 1988:133).

The above examples indicate that planning time frames are characterised as a calendar 

or clock time (Das, 1991). which could be problematic if changes were to occur 

before an anticipated time plan matured. So how could management respond 

effectively and efficiently on unexpected changes in demand? One response could be 

to solve space-time problems with long-term resources, and more positively, to 

organise the space planning programme in such a way that the appropriate long-term 

resources are available, within which short and medium term needs can be efficiently 

and effectively met (BAOG, 1992). The anticipated complexity was explained by 

Little (1987:171). who stated that “such premature decision-making is a common 

difficulty in long-term project management, and can be attributed to discrepancies 

between the time frames governing the planning cycles operating at different levels” .
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The space-time management method proposes that the time frame for decisions is 

classified as follows: (i) short-term/tactical measures for responses which require 

immediate attention, (ii) medium-term/operational measures for responses which 

require regular attention, and (iii) long-term/strategic measures for responses which 

might require attention in the future. The time dimension is based on the level o f 

certainty that an event will occur in the organisation. The shorter the time frame o f 

changes anticipated, the more certain the planning horizons and the more immediate 

the decision, thus necessitating tactical measures. Conversely, the longer the time 

frame o f changes anticipated, the less certain the planning horizons and the more 

eventual the decisions, thus calling for a combination o f strategic, operational and 

tactical measures. At this point, three tentative hypotheses have emerged which 

necessitate a space-time management approach to be considered in rapidly changing 

organisations.

7.3.4.1 Hvpothesis 1

Given contemporary and future conditions, the traditional methods for estimating 

space requirements will become increasingly inadequate.

Applied research in the 1980s and 1990s (see Appendix 1, A2) has identified the 

major limitations to traditional approaches to space management in contemporary 

conditions, particularly the over-estimation of spaces required, uneven distribution of 

spaces, insufficient provision of space types, inefficient space demarcation and 

extreme levels o f utilisation occurring at all levels o f the organisation. Although each 

has different and multiple causes, the most significant cause o f these inadequacies has 

been traced to the simple 'space per person' criterion as explained in Chapter 6.0.
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7.3.4.2 Hvpothesis 2

The explicit inclusion of time within the space management procedures is likely to 

result in more reliable methods for estimating space requirements, allocating space 

and adjusting the balance o f supply and demand.

This is supported by the development o f the conceptual framework of space-time 

management. On the management o f the demand-side, the quantitative measure for 

space which is based on full-time equivalent (FTE) people hours load will incorporate 

a forecast of possible future needs, so as to ensure that a real demand for space is 

estimated at each level o f the organisation. On the supply side, the quantitative 

measure of space hours availability and its relationship to the level o f availability, will 

ensure that a real supply of space is attained at each level o f the facility. On the 

demand and supply interface, the utilisation factor, and its relationship with the level 

of satisfaction in the duration of use and occupancy will ensure that a reasonable 

utilisation is targeted. The attainment o f balance between supply and demand will 

depend on the acceptable level of tolerance of space utilisation across the different 

levels of the organisation and not on the spatial fit-factor.

7.3.4.3 Hvpothesis 3

A space-time management approach will provide a more viable and secure basis for 

the planning and management o f space than the traditional methods.

Firstly, it will provide a better forecasting method for estimating the quantitative and

qualitative space requirements. It will provide better estimates of the 'real'

demand/supply for space (actual/effective) and a richer view of the variety of spaces

required over time. Secondly, an improved allocation and use procedure will allow

flexibility in spatial adjustments for minimising wastage. Finally, it will provide an
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expert basis for a comprehensive management response system, incorporating the 

basic time frames and relating these to the management problems and appropriate 

management options. This will be developed in Chapter 8.0 and reported in Chapter 

9.0.

These hypotheses have some basic issues which must be addressed. The next section 

will summarise the issues and establish some operational description on the claim that 

the space-time management method is more advantageous than the traditional space 

management method.

7.4 Key issues for development

The review of literature on space management suggests that issues are categorised 

under the supply, demand, use and management factors. The issues relating to the 

supply side, i.e. the facility, are location, tenure, the impact o f IT on space provision, 

spatial constraints and the planning and control arrangements. The issues relating to 

the demand side. i.e. the organisation, are principally concerned with functional work 

operations and activities, employment conditions and working arrangements. The 

issues relating to management are the reduction of occupancy costs, improvement in 

the allocation and utilisation of space and the management o f change. Not all o f these 

issues are dealt with in this study.

There are five key issues which are concerned with the development o f the space-time 

management approach relating to demand, supply and utilisation. The key issues are 

discussed in terms of their relevance to the space-time method o f approach. They are 

as follows:

1) Demand issues in relation to the level of the adequacy o f space and time

2) Supply issues in relation to the level of the suitability o f space and time
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3) Use and management issues in relation to the level o f availability and 

allocation procedures in space and time

• in relation to the level of availability and utilisation in space and time

• in relation to the responses o f space and time to changing 

circumstances

The first is concerned with estimating the 'rea l’ quantitative demand for space. The 

second relates to predicting the needs for space diversity. The third emphasises the 

requirement for periodic adjustments to spaces. The fourth focuses on management 

control through space utilisation and finally, the fifth is concerned with management 

responses to changing circumstances. These will be discussed sequentially.

7.4,1. Estimating the ‘real’ quantitative demand for space

To estimate the 'real' quantitative demand for space, it is expected that the 

predictability o f activities at each level of operation will be a major influencing factor. 

The notion of predictability in relation to an anticipated change is applied to 

individuals, working groups, departments and business units and up to the 

organisation as a whole. Data sources on the levels of predictability is derived from 

individuals’ diaries and records of timetabled events at the group level. Predictability 

entails a reliance on the percentage o f work time which is consciously planned, 

whether for individuals, groups or business units. A notion o f pre-arrangement is 

present, where ' ‘arranged activities with other people have been planned and the time 

and place are usually fixed" (Cullen & Godson, 1974:9). At the group level, 

predictability depends on the timetables o f scheduled activities, so that the probability 

for future prediction can be deduced. This approach was adopted by Bullock (1974) in 

estimating the requirements for teaching space in universities. At the business unit 

level, predictability depends on the business plans and their milestones or events. At
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the organisational level, the level o f predictability takes into account the aggregate 

pattern of the different levels of operation.

The time-budgeting technique translates the level o f predictability for space over time, 

in quantitative terms of “people hours” of demand. For example, at the organisational 

level, the proxy measure for estimating the level o f predictability is differentiated 

between routine and non-routine work activities. In this study, routine work activities 

comprised administrative, clerical and secretarial functions, technical and personal 

services, which include security functions. The non-routine work activities comprised 

managerial, professional, marketing and sales activity functions. These are identical to 

the original categorisation from the ORBIT 2 study (Becker, 1990:40). in which 

routine, predictable work and varied, unpredictable work are defined according to the 

activity functions, such as processing or analysing information, etc. The values o f the 

■‘people hours” demand is derived from the number of full-time equivalent (FTE) staff 

multiplied by the time budgets of where the events take place and for what duration. 

Section 8.2 in the next chapter discusses the procedures. The ratio o f routine FTE 

people hours to non-routine FTE people hours is prominently different than by taking 

ratios o f FTE numbers alone. This has immediate repercussion on provision for space.

7.4.2. Predicting the needs for space diversity

To estimate the diversity of space requirements, it is expected that the nature of the 

work process at each level o f operation will be a major influencing factor. This 

comprises of the duration o f work activities, the size of groups and the variety of 

activity types. The duration o f work activities is measured in proportions of time in 

which the employees perform their work effectively and efficiently, the size of 

groups, ranging from individuals to large numbers o f users and the types o f activities 

which are either routine or varied.
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Data on this work process or work organisation goes back to well-established 'work 

study’ methods (Currie, 1977). The difference now is that, the current work process 

adopts a variety of tools and technologies to accomplish tasks. In this context, it is 

expected that work processes will be determined by the preferences that employees 

wish to attain in terms of working practices.

The Workstyle 2000 model, practised in British Telecom UK, is one model o f 

organisation which exemplifies this approach. The use o f work style indicators has 

rationalised management decision-making on what types o f space should be provided 

across the organisation. The workplace offers different settings for different tasks; 

quiet spaces, social space, meeting space, etc. (The Eclipse Group, 1995:5-6). This 

was justified because each staff member was required to select the type o f work style 

which was most relevant to their role, by answering the question, '‘Which section do 

you want to be in?’' The choices were: mobile working, office-fixed location or 

teleworking. The intersections of these work styles creates a 'nom adic’ type o f 

working (McLocklin. 1996). which may require a level o f spatial support distinctly 

different from that given by the traditional types. For example, a business unit has a 

headcount of twenty staff, two of whom are office based. The other eighteen would 

have compromised their work styles and not necessarily be working in their preferred 

option. The management has to consider the repercussions of these choices on the 

provision the diversity of the supply.

The proxy measure for work styles would be measured through the space-time

budgeting technique. This will indicate the amount o f time that staff are contracted to

spend in different workspace types and locations. At the individual level, the diversity

requirement depends on the aiTangement for carrying out the work activities at

different locations, for example, at home, in a satellite office or in a custom er’s office.
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At the group level, diversity will depend on the size of the group handling interactive 

tasks within the office or at other sites. At the business unit level, diversity depends 

on the aggregate requirements o f the individual and groups for multi-location working 

and finally, at the organisational level, diversity will reflect the overall aggregate 

requirements.

7.4.3. Periodic adjustments of spaces

The important issue necessitating periodic adjustments of spaces is when there is a 

discrepancy between the originally intended allocation in contrast to the actual use o f 

the space. The discrepancies will lead to inappropriate distribution o f usable spaces 

and inflexibility in maintaining the balance between supply and demand (as discussed 

in Chapter 6.0).

Data to direct these decisions is mainly derived through monitoring stage, by 

observing its pattern of use. One proxy measure which indicates the possibility o f 

periodic adjustments is the adoption of a policy of sharing in the allocation 

procedures. Sharing ensures the flexibility to reallocate spaces as frequently as there is 

a change or churn within the organisation. This relates closely to the degree o f control 

each occupant has over the space provided. Totally dedicated and enclosed offices are 

perhaps the most difficult to adjust in a changing situation, while the reverse is true 

for common spaces which belong to nobody in particular. Another proxy measure is 

through the evaluation of spatial factors and their severity of constraints. The severity 

of constraint is important as management has to distinguish between what is actual 

and what is perceived. The former is gained through direct experience while the latter 

is really a function of expectations (Nutt, 1993b). The difficulty in implementing 

adjustments indicated from this measure is having to persuade the users to accept a 

reallocation which may be below the norm.
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7.4.4. Management control through space utilisation

The issue o f space utilisation is largely concerned with changes in the intensity o f use 

in different time frames. In previous studies, data are mainly gathered through 

observation and utilisation surveys during the monitoring o f patterns o f use. These 

techniques necessitate the sampling of rooms or spaces, with observation data 

collected over a number of days per week, so that a continuous pattern o f use can be 

represented over daily and weekly periods (UCERG, 1969c; Penn & Vaughn, 1995). 

At a more detailed level, to ensure that patterns o f use are sustained over a longer 

period, observations of occupancy counts can be collected over three weeks (UCERG, 

1970a). or six weeks (UCERG, 1970b), or two seasons (AMA, 1993) or even over 

two years (Nuffield Foundation, 1961).

One proxy measure used to derive the utilisation level is the calibration of the various 

activity functions, according to their actual time in use at the workspace over the 

possible time for use (see Section 6.4). This should be carried out at the different 

levels of operations. However, this will represent only a "one-shot” illustration o f the 

pattern of space use within the organisational operations (see Figure 7.2).

7.4.5. Management responses to changing circumstances

A crucial task in the management of space is to identify recurrent problem situations 

and their expected time frames of occurrence, and to prepare possible management 

responses which can be applied to restore the balance in supply and demand as 

circumstances change. Take for example the circumstances o f opportunities for 

change created and superimposed from the original concept in Figure 5.1, which are 

illustrated in Figure 7.7 below.
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Figure 7.7: Opportunities for change, using the occupancy and frequency matrix
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There are six opportunities for change and in each circumstance, these need to be 

managed in terms of space and time. It incorporates all the previous issues already 

discussed under management responses. The proxy measure for the manageability 

issue is utilisation, the interrelationship between the number o f occupancies of group 

sizes and the duration of activities in terms of frequency. The question is, what will 

management do to change;

1. from the long-term use of individual, traditional offices to short-term use o f 

individual drop-in facilities?

2. from the long-term use o f group, traditional offices to short-term use of group 

drop-in facilities?

3. from the long-term use o f individual and fixed location, traditional offices to 

individuals' multi-location virtual offices?

4. from multi-location virtual offices back to long-term individual, fixed location 

traditional offices?

5. from the short-term use o f individual drop-in facilities, back to long-term 

individual, traditional offices? and
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6. from the short-term use o f group drop-in facilities, back to long-term use o f group, 

traditional offices?

Theoretically, in the first situation, the management o f change is achieved through 

timetabling, booking systems or arrangements on a first-come-first-served basis (see 

Figure 6.2, Chapter 6.0 and Table 1.1 in Appendix 1, A3). The method focuses on 

reallocation procedure, such that dedicated and individually assigned spaces no longer 

predominate. Instead a sharing procedure is motivated. These initiatives will 

inevitably create subsequent problems. For example, what will management do when 

all o f the currently available spaces are fully occupied?

In the second situation, the management of change is achieved through centralising 

facilities (see Table 6.2). This method involves a design approach, such as ‘non- 

territoriaf spaces and is managed by block-booking and timetabling rooms. However, 

these initiatives could potentially create problems which relate to the build-up of 

queues, due to over-booking in certain periods or the idling o f facilities when 

bookings are forfeited at short notice.

In the third situation, the management of change is achieved through facilitating 

employees through the use of IT support systems such as lap-tops, cordless phones, 

etc. This is complemented by the endorsement o f work programming arrangements 

which enable employees to work in multi-venue spaces. This entails individuals 

having to completely relinquish their own dedicated workspace allocation and obtain 

the appropriate support at all other locations. Under this initiative, the anticipated 

problem is one of maintaining effective remote human resource management and the 

connectivity of the employees with other levels o f the organisation.
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In the fourth situation, the management o f change is achieved through the 

consolidation of resource facilities in various locations. This procedure involves the 

reorganisation of the facility spaces and this entails managing the transformation o f 

common spaces so that they become dedicated spaces. This entails adopting the 

assignment method of allocation as practised in the traditional method. Under this 

initiative, the main problem is in sustaining the level o f predictability o f the 

individual's work arrangement to justify the change in rules o f utilisation.

In the fifth situation, the management o f change is easily recognisable through the 

workplace design strategy. Past practices have recognised the use o f enclosed spaces 

as a form of long-term use o f dedicated space. In recent times, design strategies in the 

use of demountable partitions and screens are becoming more prevalent. Under this 

initiative, the anticipated problem is the level o f tolerance from the management 

towards time over-runs of activities, which need to be accommodated before the next 

change is implemented.

In the sixth situation, the management o f change is achieved through the availability 

of common space and team offices. An innovation in this form of management is the 

use of the charge back system (see Figure 6.2). This means that groups are charged 

according to their use of space, instead of the normal annual allocation routines. 

Under this initiative, the main problem is how to ensure spaces are marketed enough 

to be profitable to the management.

Each of these situations is not easily distinguished in practice because it occurs

dynamically, affecting the variables simultaneously. The proxy measure to gain the

information of management responses according to the situations they experienced,

involves interrogating the management on what actions must be taken to
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accommodate changes and what future initiatives will be taken to respond to change. 

The next section will focus on the development o f the research methodology which 

will complement and support theoretical deductions from literature study and from the

grounded data.
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CHAPTER 8.0 DEVELOPING THE SPACE-TIME MANAGEMENT  
METHOD

The rationale arguing for the space-time management method has been developed 

systematically from Chapter 6.0, where the inadequacies o f the traditional method 

were fully examined. Problems such as surplus o f need, a lack o f diversity, 

inappropriate space distribution, low leverage in allocation and low utilisation level, 

are indicative o f such inadequacies. These are some predominant symptoms that 

relates to premature obsolescence of facility spaces, which suggest that Time factors’ 

need to be explicitly included in the management approach. This leads to the 

development of a new method for space management commonly referred to as the 

'space-time management method’. This has been conceptually outlined in Section 7.2, 

Chapter 7.0. This method is conceived to be more beneficial than the traditional 

approach in the management of space over time. This chapter will develop the 

research design to investigate the key issues o f space-time management that has been 

previously forwarded.

8.1 Case study methodology

Earlier studies on the use and management of space in offices have tended to adopt 

case study methods using survey and observation techniques (Penn & Vaughn, 1995; 

Watts, 1994; Chadwick. 1993; AMA, 1993). The results from these studies produced 

the continuous pattern of space use, profiling the occupancy patterns per working 

period per day. the complete pattern o f activities and their arrangement over the hours 

of the day. These are very demanding methods, so that a comprehensive survey or 

observational method proved not to be feasible for the researcher due to limitations in 

resources.

The case study method was therefore selected as the most appropriate strategy. The 

objective of doing the case study is to analyse the potential relevance of applying the
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new space-time method alongside the traditional approach by means o f the original 

case data. The case studies would provide 'real life' explanations to the phenomenon 

under study and suggest the basis to identify the context in which management 

decisions on facility space are taken. But the most critical factor in determining the 

success of the case study strategy is the logistics in terms o f gaining access into the 

organisation and the time to complete the study within the research period. Figure 8.1 

shows the flow of the research design.

Figure 8.1: Case study research design

C o m p a re  with 
ex is t in g  l i te ra tu re

D e v e lo p m e n t  o f  
research  q ues ti ons

Prepara ti on  o f  
inte rv iew q u e s ti o n s

Selec t ion o f  
th ree  case  s tu d ies

C o n d u c t  
Fi eld  Case

C o n d u c t  
Field  C a s e  2

Iden tify 
Issues.  1

C o n d u c t  
Fi e ld  C a se  3

Iden tify 
Issues.  2

Ident ify  
Issues.  3

R e v ie w  o f  
l i te rature  and 
pu b l is h ed  best  
p ract ices

C o n d u c t  test  
in te rv ie ws  with  
se ven  c o m p a n ie s

C o m p a n y  search

Facil i ty S p ace  - T i m e  
M a n a g e m e n t  Theorv

C o m p a ra t iv e  ana ly s i s  o f  c ase  s tudi es

h x a m i n i n g  the s p a ce - t im e  m a n a g e m e n t  h y p o th es i s
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In the initial phase o f the research, a literature review including a collation of 

published best practice case study materials on all aspects o f space management was 

carried out. The scope o f this literature review covers the changing nature o f demand, 

supply, and use and management o f facility space since the 1960s. From these reviews 

there was sufficient evidence to indicate an increasing awareness o f the impact o f 

organisational change on facilities planning, design and management (The Eclipse 

Group, 1994). This knowledge influences the formation o f six research questions as 

the basis of the investigation in Chapter 1.0.

In preparing for case selection, for a start, on the demand side, a list o f organisational 

changes was prepared. The prevalent forms were: changes to working practices, 

restructuring by downsizing or mergers, changes in core business activities and the 

increasing use of IT in business operations. Organisations experiencing changes in 

working practices, were taken from Wade (1973), Curson (1986) and the Department 

of Employment (1991). Organisations which had undergone changes from 

restructuring by downsizing and mergers, were taken from Cundell (1988) and 

Mergers and Acquisitions reports (IDD, 1990-1993). Organisations with changes to 

core business strategy and the use of IT were gathered from Computer Supported Co

operative Work (CSCW), Breakthrough Newsletters (DTI & EPSRC, 1994) and The 

Eclipse Croup (1994).

An extensive company search was carried out to retrieve any form of published 

material on some of those organisations. The availability of published material helped 

in planning the criteria for selecting the final set o f organisations to be studied.

Consequently, two separate field trials were conducted (prior to the final field work). 

The first phase was focused on the development o f a single case study, conducted on a
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national life assurance company located outside London, sometime in late August 

1994. The objective was to develop a traditional space management profile in the light 

of current circumstances. The space-time budgeting was offered as a potential 

management technique. The results o f this trial indicated that the management was 

hesitant to implement the technique at the users' level, on the premise that it would 

create 'insecurity’ among the employees. This observation necessarily required the 

researcher to consider a proxy approach of acquiring data on space-time budgeting. A 

'top-dow n’ management level approach investigation was decided upon.

In the second phase of the field trial, seven leading organisations from the service, 

finance and manufacturing sector, involved or potentially involved in innovative 

space management practices were targeted. Open interviews and building visits were 

carried out from January to February 1995. The focus o f these interviews was to elicit 

information on the current attitudes of introducing innovative techniques in the 

management of space. The sample characteristics o f the organisations were based on 

certain quantitative and qualitative organisational features. The organisations were 

either from a mature industry or from growth market sectors. They were large 

companies with employee size exceeding 200. The organisations were mainly head 

offices handling information processing activities and their operational activities 

widely use computer telecommunication integration technology with intra- 

communicational links. Their corporate strategies focused largely on restructuring 

although a small number focused on stability and grov/th. But all the organisations 

focused on cost reduction as their business strategy.

The outcome of this field trial supported the need to investigate facility management 

issue within the core areas of space management in the context o f changing 

circumstances. The summary results are documented in Appendix 2 (A8). The
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database becomes the basis for selection o f three case studies, for the final data 

collection phase o f this investigation. As for the number o f cases, three, is the 

minimum necessary when carrying out case comparisons. This is explained 

accordingly under the framework for analysis (Section 8.3).

8.1.1 Selection of three case studies

The selection o f case studies was operationalised by some theoretical profiles o f the 

organisation and its facility. The organisational profile was selected primarily for 

policy on changes which were taking place. The three cases selected were as follows:

• Case Study 1 - actively undergoing business transformations, intending in future to 

adopt some form of alternative methods of working;

• Case Study 2 - actively undergoing organisational restructuring and planning in 

future to adopt technology based work practices; and

• Case Study 3 - actively undergoing business transformation, but has not planned 

any future radical change in the functional activities within the head office.

Simultaneously, the facility profile was chosen solely for its common space strategy 

with plans either i.e. to stay and modify and/or to adapt the existing facility in the next 

3 - 5  years, or 10 years. A ten year forecast could be considered because o f the long

term leasehold tenure arrangement.

Data from these cases forms the supporting basis around which the revised theory for 

the management o f space over time will be generated. The unit o f analysis relates to 

the management's function o f decision making, which directs the organisation's policy 

to adopt certain options in the management of change. A comparable example is cited 

from Bryman’s (1989) review of Cyert et a f s  (1956) study “where events and 

activities [can also] be viewed as the unit of analysis in case studies: an example is the
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detailed investigation of the decision-making processes ending up to a firm 's 

resolution to purchase electronic data-processing equipment” (Bryman, 1989:171).

8.1.2 Data Collection

Data was collected from primary and secondary sources. The latter includes 

information obtained from published literature and company documentation, such as 

company newsletters, annual reports, annual reviews and market research. These were 

validated through the primary sources, using depth interviews, conducted between 

May and June 1995, three months after the introductory meeting o f the second field 

trial, in January and February 1995.

The questions were targeted at policy makers of the organisation, persons who have 

responsibilities for policy formulation and implementation concerning facility space 

use, such as the senior managers or middle managers. The purpose of the interview 

was to elicit information about the management process within the changing 

organisations. Additionally, a self-administered questionnaire was prepared with an 

objective to draw out quantitative and factual information on the organisation and 

their facilities. Another source for facility data was derived from layout drawings of 

the building and this was enhanced through direct observations during site visits.

8.1.3 The depth interview

The investigative questions were put on trial and modified earlier in the field trials 

where two sets of questions were drawn up; a general set, applicable to all companies, 

and a specific set, referring particularly to companies which have implemented some 

innovative space management practices. In the final stage of the preparation of 

investigative questions, the focus was to determine the criteria by which an 

organisation makes a choice and decides on a change in management strategies. The 

main objectives of the interviews are listed below.
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1) to identify and examine current space management practices in organisations and 

to investigate a company’s overall policy and direction in relation to the allocation, 

administration, use and management o f spatial resources in support o f their 

business;

2) to determine to what extent an organisation is able and willing to adopt innovative 

management in response to changes in demand; and

3) to collect proxy data for purposes of examining and comparing the proposed space

time management technique against the traditional approach, with the intention of 

verifying that the former approach has more advantages.

The investigative questions were developed according to each variable o f interest; 

demand, supply, utilisation and time frames. The overall framework of questions is 

conceptually illustrated in Figure 8.2 and the full set o f structured questions used in 

the interview and in the self-administered questionnaire are documented in Appendix 

3.
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Figure 8.2: Framework of questions
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8.2 Space-time management procedures

In relation to the collection o f proxy data for purposes o f examining and comparing 

space-time and traditional method, this section will focus on developing the steps and 

procedures to examine the key areas where the advantages o f space-time have been 

highlighted in Chapter 7.0, namely:

1) better estimates o f the aggregate 'real' demand for space;

2) a richer understanding and estimate o f the variety o f space requirements;

3) improved allocation and reallocation procedures;

4) generally improved space utilisation; and

5) the basis for an expert management response system to adjust to changes.

8.2.1 Better quantitative estimates for space

The space-time method can support management in estimating the effective demand 

for space regardless whether operational activities increase, decrease, or remain 

constant. These are derived from the aggregate effective people hours demand load 

rather than by the discrete values of headcounts. In turn, the effective demand load is 

directly dependent on the em ployee's work organisation and planning. This is 

distinguished either as routine or non-routine activities. This varies according to the 

level of predictability o f the work activities, given there is a high certainty on 

demand, will ensure that the estimate o f space needs is not so wasteful. The demands 

are individual workspaces, group spaces, business unit floorspace and organisational 

net usable floor area.

The basic data requirements are the organisation's full-time equivalent (FTE), the 

organisational structure, the individuals' actual working hours, their space-time 

budgets, the utilisation targets and the space-hours availability (see Figure 7.5).

• Step 1: Determine the number o f full-time equivalent (FTE) in the organisation. 

To do this, the employees are enumerated by their full-time or part-time status.
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This is derived from their contractual arrangement, the number of working hours 

required for a full-time (FT) or a part-time (PT) staff per week. Typically, full

time employees are those contracted to work between 35-37 hours per week, and 

the part-time staff are those who are contracted to work between 21-28 hours per 

week. For simplicity, let the former contractual hours be fx) and the latter be fy). 

So the organisation’s total FTE is arithmetically estimated as:

Total number o f FTE in organisation = Total (FT + PT iy/x))

For example, if  an individual's contractual agreement is 36 hours a week when the 

standard full-time equivalent is 40 hours, the individual's FTE is 0.9 (Central 

Statistical Office, 1993:132). The organisational FTE number will fluctuate 

depending on the changes of the length of the standard working week even if  the 

part-time hours worked are unchanged (CSC, 1993:132).

Step 2: Determine the individual's working hours. This is measured in average 

hours per week. In the traditional approach, working hours relate to the 

individual’s contractual arrangement with the organisation. This represents the 

theoretical work time; assumed at 100% presence in the facility throughout the 

day or week. In space-time approach, the working hours, are distinguished as: 

reported working hours where actual amount o f time an individual requires to 

perform a specific task without the implication of space-time budgets, and the 

adjusted working hours where space-time budgets are observed and applied. For 

example, the average working hours for management activities are commonly 

reported to be from 40-45 hours per week. In contrast, the adjusted average 

working hours may indicate 20 hours o f effective working time at a specific 

workplace.

Step 3: Determine the total organisational FTE hours demand load per week. In 

essence, this data FTE hours demand load, will be translated into estimates for the 

spatial support to be provided to the organisation. This is derived by multiplying
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the number o f FTE (Step 1) by the average working hours per FTE (Step 2), to 

arrive at the theoretical and reported demand loads:

Organisational FTE people hours load = Total number o f  FTE x Average contractual hours /w eek

Step 4: For space planning purposes, deploy the total organisational FTE load into 

departmental, business units and working group FTE hours demand load 

according to the number o f FTEs in each level o f the organisation.

Step 5: Derive the space-time budgets by gathering data on proportions o f work 

time an individual occupation type spent at assigned workspace. Enumerate and 

distributed the FTEs into the respective cell o f the space-time budget matrix as 

shown below. This classification was adapted from literature reviews, field trials 

(Appendix 2; A8) and industry practice (Conner, 1996).

Table (i): Summary table of FTEs by occupation types and their
corresponding space-time budgets at organisational level:

Proportions per 
week

Directors Managers & 
Professionals

Technical Support Total

< 20%
20% - 40%
40% - 60%
60% - 80%

>80%
Total

Step 6: Estimate the actual organisational FTE hours load per week by workspace 

allocation. For example, the technical employees are required to work in the 

premises for 70% of their work time, the balance is spent outside with customers, 

then the actual FTE hours load for technical employees are 70% o f the theoretical 

potential organisational people hours demand load, estimated in Step 3. By this 

stage, the overall results are significantly lower than the theoretical 100% space

time budgets in traditional management method.
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There are two ways to arrive at the final output for demand estimates o f the number o f 

workspaces to be provided. First, this can be achieved by allocation procedures and 

second by targeting utilisation levels o f different space types.

• Step 7: The allocation procedure will relate various functional work activities 

according to their space-time budgets. At this stage, allocation by assignment or 

by sharing are reviewed (see Section 8.2.3).

• Step 8; Given that the hours a facility is available for use is known, the current 

utilisation can be determined by a simple division o f the FTE hours demand load 

over the space hours availability per week. Since a target utilisation must be 

achieved, the demand estimates can be backtracked to Step 3 o f this procedure. 

The number of spaces can be deduced from the available space hours (See Section 

6.4). A close parallel of this type o f simulation was carried out using the space

time projections calculation of the Oxford Polytechnic study (UCERG, 1974). 

From the study, the future space requirements estimates were repeated for three 

different utilisation levels; 45%, 60% and 80%. The output for future requirement, 

was in aggregate of total number o f seats required by various courses available 

(UCERG, 1974).

Generally, the results from applying the proposed space-time management technique 

will most likely offer lower space requirement estimates compared to the original 1 ; 1 

allocation estimates.

8.2.2 A richer understanding of the diversity of space types

When the nature o f the work processes involves a change from routine to non-routine 

the space-time method can predict the requirement o f relevant space types according 

to these changing patterns. Previous research o f activity functions in offices are 

abound (Fucigna, 1967; Schafer et al, 1988), but their outcomes have little
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relationship to facility space utilisation and management in essence. The proposed 

space-time is expected that the diversity o f space is created from the nature o f work 

activities, i.e. writing space, meeting space, computer space etc. The list o f activity 

functions can easily be as many as thirty items or more, but this does not mean that 

the diversity level should be provided in corresponding numbers.

The basic data requirements are types o f activity and their duration. In this research 

occupation types serve as proxy data for activity types. The fundamental relationship 

between work activities and space types is to consider them with time dimension and 

locational preferences. Industry practices suggest a classification by number of 

occupiers and the duration o f use. The former should be either o f individual or group 

types and the latter in classes of; less than half-hour, half-hour to one and half hour, 

more than three hours, etc. (Appendix 2; A8). Thus it is expected that diversity is 

guaranteed because short-term space use are significantly different in their amount 

and type compared to long term space use. Similarly, individual workspaces are 

different from group spaces.

8.2.3 Improved allocation and reallocation of space

When organisational changes continuously occur, the space-time niethod will support 

management decisions in making a better distribution of spaces. This is expected from 

the flexibility of allocation and reallocation for individual workspace and organisation 

facility level. Traditionally, individual workspace level offer less flexibility for 

reallocation due to the high level o f control o f the individual’s status on the assigned 

workspace. On the other hand, at the organisational building level, the normal 

demarcation of usable space traditionally encompass three main space type; primary 

spaces, ancillary and support, with the latter two types ranging between 5-20% o f the 

usable area distribution (see Table 4.1) are too limited.
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In space-time method, the limitations imposed at these operating levels can be 

adjusted. At individual workspace level, FTEs are reallocated according to their 

space-time budgets. For instance. Group A >70% has a 1:1 workspace assignment. 

Group B 41%-70% has a workspace sharing o f 2:1 and Group C 20-40% has a sharing 

ratio o f 3:1 while Group D <20% may have a sharing o f  1:5, etc.

At organisational building level, the new demarcation o f usable area has the benefits 

from space-time approach in translating physical space into temporal space, where net 

usable area is treated as net usable space hours available to be deployed according to 

the required space policy which may change over time.

8.2.4 Improving utilisation

The utilisation level is estimated by the division o f FTE hours demand load over the 

space hours supply availability (see Section 6.4) and as shown previously (see Section 

8.2.1) in Step 8. Assuming that there is a range o f acceptable utilisation target that the 

management has agreed upon (Figure 7.6), and if  it is observed that the actual level 

deviates from the expected target, the space-time method can restore the observed 

current utilisation to the desired or targeted level already set by the management. This 

desired utilisation varies according to different types o f space over different periods o f 

time.

8.2.4.1 Deriving the desired utilisation level

The importance o f having an appropriate target utilisation level is simply to serve as a 

guide to the management o f space use over time. The main objective is not to select a 

utilisation level that is so low as to cause space wastage or a utilisation level that is so 

high as to cause discomfort to the users (UCERG, 1970b).
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It is more appropriate to target utilisation within a reasonable range between 40%- 

80% (see Figure 7.6). This guideline can be used to monitor the levels o f frequencies 

and occupancies. Each level o f space provision, be it individual workstation, room 

space, business unit sub-section, floor or building can have a different utilisation 

levels. Considering the fact that management is working within an unchanging spatial 

resource hours environment (in the short term), this will give flexibility to adjust the 

demand load or to reallocate spaces either 1 ) by improving the frequency factor or 2) 

by improving the occupancy levels.

8.2.4.2 Improving utilisation by frequency factors

The basic equations are presented for two types o f spaces; bookable and non-bookable 

spaces (see Section 6.4). The implications are focused separately, whether they are 

individuals, groups or departments. At individual level, the frequency or duration o f 

use will affect the number o f changes of users a workspace can see. But in group 

spaces, the frequency o f use would impact on the overall allocation plans in the 

departments and organisations. When the frequency factor is 20% o f the work time, 

this would mean that 80% of the time that the space is available will be empty or 

unused. In contrast, a frequency o f 70% would mean that over 30% of the space 

available is effectively empty or unused.

An improvement through the frequency factor is directly related to allocation policies. 

Therefore by referring to the previous example, this technique is more flexible in the 

first category o f users (those o f < 20% space-time budgets), since the probability that 

the space is empty or available is higher than that o f the second category. 

Additionally, what makes the estimates more efficient is related in proportion to the 

number o f times the workspaces are used. If space hours remain constant and 

occupancy has not changed, and utilisation is improved, then the duration o f use has
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to be necessarily increased. This is particularly useful in managing assigned spaces to 

ensure optimum use of allocated spaces. This is particularly useful in managing 

individual workspaces.

8.2.4.3 Improving utilisation by occupancy factor

The basic equation of Section 6.4 fits certain industry types which regulate space 

utilisation by occupancy factors (already discussed in Section 7.3.3). Assuming that 

the number of persons occupying a space corresponds directly to the level o f 

utilisation o f the space, when a space is occupied, it is effectively utilised. This notion 

applies in the traditional approach o f space management, where workspaces are 

assumed utilised for 100% of the time they are available because of the assumption 

that there is 100% occupancy. An improvement through the occupancy level is 

particularly useful in managing groups’ spaces, meeting areas, etc. where the 

management has to ensure that group sizes always meet the planned capacity. The 

planned capacity is based on potential use and the group size refers to number o f 

FTEs. Therefore full occupancy occurs when group sizes approaches the planned 

capacity (see Section 6.4)

8.2.5 Development of the space-time management response system

In contrast to the traditional method o f management which responds to problem 

situation using space per person ratio, the expert management response system 

concerns with the restoration o f extreme levels o f utilisation, 0-40% and 80-100%, to 

a reasonable level of say, 40-80 per cent. This is investigated as management o f 

responses, as follows: a) How is extreme utilisation, based on inadequate space 

provisions moderated to a reasonable level? and b) How is extreme utilisation, based 

on problems o f inappropriate space types moderated to a reasonable level? And the 

system operates in a specific management process.
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There are many causes o f extreme utilisation. Chapter 6.0 has discussed among 

others, the insufficient diversity o f space types, the allocation procedure which 

reduces the adjustment capability, and the inefficient demarcation o f spaces which 

reduces flexibility in reallocation. While traditional management concerns mainly 

with recurrent problems o f too much space, too little space, inappropriate space types, 

unsuitable location and a little on variability o f use, the space-time management 

concerns are focused largely on the latter area, management to avoid under-utilisation 

(< 40%) or over utilisation(> 80%).

Figure 8.3 shows the spectrum of management problems and responses which arise 

from variability of use. The chart indicates that inappropriate space types are one o f 

the intervening problems leading to changes in inadequacy levels or changing 

utilisation levels. In fact this chart has been reversed, extended and improved on from 

Figure 2.2 of Chapter 2.0.
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Figure 8.3: Management responses and activities across a spectrum of problems
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From the figure, on one extreme, to alleviate problems of under-to-low utilisation (0- 

40%), from appropriate space types, which causes a surplus, the space-time approach

201



suggests options in disposal, keep, allocate and reallocate or move. Suppose that 

disposal option is viable, the system would suggest doing it according to different 

time frames. This need to be supported by the influence o f facility spatial factor as 

well. For example, the flexibility o f floor depth, corridor and circulation space will 

ease the possibility of subdividing spaces as follows:

• Short-term responses could be through disposal by licensing or renting.

• Medium-term responses could be through subletting.

• Long-term responses could be by lease buy-outs or arrangement in long-term 

lease.

• Alternatively, short-to-medium term solution, could consider a temporary 

shutdown of the facility because o f the flexibility o f structural features and 

configuration; while medium-to-long term solution could consider multi-use 

functions.

When the above utilisation problems are attributed to inappropriate space types, the 

space-time management responses could consider a panel based open system on the 

shot-term time frame, or change in working practice for medium term, or through 

adaptation and modification o f spaces for the long-term.

At the property market level, the most prevalent form of restoring the balance in the 

market is through adaptation, via change o f use (refurbishment) projects (Nutt et al, 

1996). Similar approaches have been taken at the level of the organisational premises, 

but these decisions are considered highly irreversible and incurs high costs. In future, 

management decisions are expected to favour those which incurs the least cost, such 

as changes in utilisation o f internal spaces, over those which are more expensive as 

mentioned above (Nutt, 1992:4)
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On the other extreme, to alleviate problems o f intensive-to-over utilisation (80%- 

100%), from appropriate types, which causes scarcity, the space-time method suggests 

some options in acquisition, allocation and reallocation, keep, modify, adaptation, or 

relocation. Suppose that a stay option was viable, this will incorporate modification 

strategies. The system would suggest option according to different time frames as 

follows:

• Short-term solutions could easily use transportable facilities

• Medium-term solutions could involve a reorganisation, by better grouping of 

shared facilities, furniture arrangements, partitioning or standardised layouts

• Long-term solutions could involve extension.

• Alternatively short-term to medium term could consider employment strategies by 

introducing flexible working arrangements while medium to long term could be 

derived through appropriate allocation procedures, such as space sharing or 

through rules and management procedures such as a clear desk policy.

When the above utilisation problems are attributed to inappropriate space types, 

particularly where pockets of spaces are over-utilised, then time-tabling and space 

scheduling could be positive measures for the short to medium term while multi- 

locational working in the medium to long term. Estimates o f these provision could be 

assessed through the varying proportion o f time needed to perform work activities at 

different workspaces at different locations (see Figure 7.1).

Therefore, space-time management responses across the spectrum of space 

management problems offer the full range o f options from disposal, keep, allocate and 

reallocate, modify, adapt and finally acquire but these are offered according specific 

time frames of concern from immediate, short, medium and long term. It also offers a
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range o f options that are not space-related but organisational related such as 

employment strategies or management related such as utilisation strategies.

In relation to the employment strategies, options affecting locational requirements are 

considered. Many commentators recommend space-time strategies in multi-locational 

working, parallel to the scope o f this study. The proposed method is expected to 

identify the increasingly peripatetic nature o f some types o f work, which should 

correspond to a wider choice o f flexible workplace locations. The proportion o f 

duration of work time spent at these various locations will implicate the actual 

requirements for the space, for example, where IT support will enhance the distributed 

work locations.

8.2.5.1 The space-time management process

To ensure that the management response system is effective, it has to adopt a typical 

management cycle. The normative process of the traditional management approach 

follows the stages o f planning, organising, measure, and control and implementation 

(Worthington, 1982). The planning stage is concerned with diagnosing the problems 

and finding alternative solutions, projecting results, the selection o f choice and 

procurement and disposals. The organising stage is concerned with structuring the 

people and allocating the space. The measure and control stage is concerned with 

satisfaction surveys, supply and demand and use; and the implementation stage is 

concerned with leadership and communication.

The space-time management process adopts these normative phases, albeit with some 

differences. In the planning phase, an analysis o f space use o f activity patterns, user 

perception and decision cycles is incorporated. In the organising phase, the allocation 

procedures are formulated in relation to space-time budget o f operational activities. In
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the measure and control phase, the monitoring or auditing o f space by using the Post 

Occupancy Evaluation tool is recommended. Finally, implementation is endorsed by a 

pilot study, prototype or experiment o f the space strategy over a period o f six months.

Figure 8.4 has captured this cyclical process (see Figure 4.6). It begins at stage 1, with 

the measurement o f utilisation level through a utilisation survey. This information is 

secured through various techniques; time-tabling and booking sheets surveys, 

questionnaires and diary surveys, and observation, as described in the utilisation 

framework (see Sections 2.3.3, 6.1.5, 6.4 and 7.3.3). The objective o f the surveys is to 

measure the satisfaction level towards the availability and adequacy o f space at one 

point in time, so as to ascertain the occupants’ views of their current workplace and 

their opinion o f the proposed changes.

Figure 8.4: The space-time management process

Stage 1:
Utilisation Survey

I
Stage 2:

Univariate analysis 
on space use patterns

Stage 3: 
Matching demand 
and supply

Stage 6:
Monitoring & review

Stage 5:
Allocate or 
reallocate

Stage 4:
Acquire or dispose

These statistics are analysed in stage 2, by a univariate analysis, with histograms, 

frequency and normal distribution charts or in log plots of the space use pattern. The
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results will reflect the current condition, observed by identifying the percentage o f 

staff who work in the office during a given proportion o f time. The average frequency 

and the average percentage occupancy o f a portion o f the space, for part o f the time, is 

also reflected in the results. Some common forms o f results are reported by Griffin 

(1996) from the Newmarket Telecentre experience o f Digital company. It was found 

that 56% of their staff spent less than 40% of the time in their office, while 16% spent 

more than 60% of the time in their offices and 36% of the staff spent more than 40% 

of their time with customers.

The next stage is the planning process, used to estimate actual or forecast 

requirements for space. This is applicable to the management o f buildings in use, for 

new buildings or for extensions. Typically, primary workspaces are estimated in the 

number of workstations required, which is based on the average frequency multiplied 

by the average seats used in the group with the utilisation target installed. 

Simultaneously, the available supply is also evaluated and is given as the number o f 

workstations available over the total number o f hours allocated. The match or 

effective fit between supply and demand is carried out in stage 3. The comparison is 

based on the “tolerance” level between supply and demand o f the space and time 

resources, measured through proxy indicators o f satisfaction levels. Where a high 

percentage of people are satisfied with the adequacy and availability, there is a level 

of satisfaction in the provision at that time. In any shortages or surplus, a decision will 

be made whether to acquire or dispose o f space, as shown in stage 4.

Stage 5 denotes the allocation phase (in newly acquired space) and reallocation, 

particularly when some spaces have been disposed o f or have undergone a change in 

function. When spaces have been allocated, the monitoring and review system, stage 

6, is implemented to serve as the basis for comparison against the utilisation survey
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from the first cycle. This is compared to a set o f standards or best practice utilisation 

rates to determine how the space has performed. This is carried out by a utilisation 

survey, as mentioned in the beginning of the process.

The essential task in management is to ensure that the process is adhered to. When the 

system is established, the management will be consistent in their response in restoring 

and maintaining reasonable levels of utilisation through various management options 

and activities according to the time frames o f the nature o f the problem.

8.3 Framework for analysis

According to Eisenhardt (1989), case studies can be used to either test theory or to 

generate theory. The present investigation is based on the latter aim, i.e. to build the 

space-time management theory from the evidence of case studies together with 

synthesis from extant literature. The methodology concerning case study selections 

and their measuring instruments has been dealt with in the earlier part of this chapter. 

The main difference to other relevant studies such as Eisenhardt & Bourgeois (1988) 

or Burgelman (1983) is that, this study is not purely inductive because it has already 

offered a priori assertions to guide the investigation. Otherwise one may have to 

ignore the literature o f the theory and fact on the area under study to assure that the 

emergence of categories will not be contaminated by concepts more suited to different 

areas (Burgelman, 1983).

Moving from there comes “the heart o f building theory’' (Eisenhardt, 1989:539). the 

data analysis. This investigation follows closely the preserved steps of data analysis 

process; within-case, cross-case incorporating paired comparisons (Eisenhardt, 1989; 

Yin. 1981) and finally comparison of the emergent concepts with existing literature 

(Eisenhardt, 1989:544). Eisenhardt’s work is instrumental to the development of this
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analytical framework because, as claimed, previous writings do not provide the 

framework for theory building from cases as developed" in her analysis (Eisenhardt. 

1989:548).

8.3.1 Within-case analysis

Within-case analysis, reports on the individual case studies sequentially. The objective 

is to extract the unique patterns which emerged and to understand each case in depth, 

before cross conclusions can be drawn from the three cases. This investigation stresses 

pattern matching logic, which compares an empirically based pattern with a predicted 

one or several alternative predictions; as offered by Trochim (1989), in Y in's 

(1994:106) review and other selected examples from Miles and Huberman (1994:69- 

72). The predicted pattern is already suggested from the key areas of development 

from Chapter 7, and elaborated in the earlier part o f this chapter. If the patterns 

coincide, the results can help the case study strengthen its internal validity (Yin, 

1994).

The findings are further validated by examining the comparison between the results 

derived from traditional method and from space-time method between theoretical 

estimates against the actual estimates. The inconsistencies of the outcomes, are 

sufficient to indicate that space per person standards is no longer appropriate in 

contemporary working conditions.

8.3.2 Cross comparisons and paired comparisons

The next analysis deals with cross-comparisons and paired comparison o f the three 

cases. These analyses are documented in Appendix 2 (A4-A7) and extracted for 

discussions in Chapter 9.0. According to Glaser & Strauss (1967). comparative 

analysis is a general method, similar to identifying an experimental or statistical
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method. The goal o f comparative research concerns with finding out about 

relationships between or among variables and to know the generality o f each 

relationship (Przeworski & Teune, 1973:122-123). To date, this type o f scholarly 

pursuit is not readily available, in the study o f use and management o f office facility 

space. However, this method prevails in applied research (Duffy & Henney, 1989; 

DEGW, 1985; DEGW & Teknibank, 1992; Duffy et al, 1993), typically presented as 

matrix displays.

In essence, a cross-case analysis of the three case studies allows the special features o f 

the cases to be identified, such as themes regarding the organisation, facility and 

utilisation that are likely to promote the space-time management in the case 

organisations. The aim is to engender patterns and linkages o f theoretical importance.

Another benefit o f the comparative analysis is to examine the similarities and 

differences of the phenomenon of interest. Tversky (1977) suggested that judgements 

of similarity and difference are complementary and that an increase in the measure o f 

the common features increases similarity and decreases difference, whereas an 

increase in the measure o f the distinctive features decreases similarity and increases 

difference (Tversky, 1977:339). Ragin (1987) suggested on the basis o f the 

similarities identified, the investigation can formulate a general explanation (Ragin, 

1987:45).

In this study, through paired comparison approach, each pair will be examined for its 

similarities and differences in the spirit o f Eisenhardt (1989:541), who suggested that 

“the juxtaposition of seemingly similar cases by a researcher looking for differences 

can break simplistic frames. In the same way, the search for similarity in a seemingly 

different pair also can lead to more sophisticated understanding. The results o f these
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forced comparisons can be new categories and concepts which the investigators did 

not anticipate" (Eisenhardt. 1989:541).

We recall, the prime reason o f this investigation is to generate the theory which 

requires no provisional testing, therefore criticisms which seek accurate evidence and 

verified hypothesis (Glaser & Strauss, 1967: 28) should be aware o f this:

...since accurate evidence is not so crucial for generating theory, the kind of 
evidence as well as the number o f cases is also not so crucial. A single case can 
indicate a general conceptual category or property, a few more cases can confirm 
the indication (Glaser & Strauss, 1967:30).

8.3.3 Comparative analysis through other proponents of space-time approach

The third form o f analysis is pursued by using the key results from the case studies 

and compared with the findings of other proponents o f the space-time methods. Here. 

Eisenhardt suggested two approaches; comparisons with conflicting literature and 

comparison with similar literature. The former approach allows conflicting findings 

discover the underlying reasons for the conflict which eventually will raise the 

theoretical level and generalisability of the results (Eisenhardt, 1989:544). While, 

comparisons with similar literature will result in a theory of stronger internal validity, 

wider generalisability and higher conceptual level (Eisenhardt, 1989:546). In the 

present investigation, both types of literature are attempted and the general 

conclusions lead to a revision o f space-time management theory in facility spaces 

which is offered in Chapter 10.0.

To recapitulate, the framework for analysis seeks to understand and explain the 

changes in the management o f space in response to changing circumstances. It is 

expected that changes, particularly in relation to working practices, have a significant 

impact on the management of space over time which necessitate traditional method to
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consider some innovative measures. The next chapter will present the results o f this 

investigation from the three case studies.
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CHAPTER 9.0 THE FINDINGS FROM THE THREE CASE STUDIES

How are organisational facility spaces managed in rapidly changing circumstances? 

This chapter presents the results from the investigation o f the three case studies. It is 

found there are different stages o f awareness within organisations which have 

explicitly considered time dimension in their space management approach. But its 

direct implications are not clearly shown.

There are four main sections in this chapter; the first section confirms the emerging 

management problems of traditional space management approach when applied to 

current circumstances, viz. on quantitative demands, allocation arrangement, diversity 

of spaces and management responses. The second section examines the expected 

benefits derived from the space-time management approach. The third section, 

supplements the previous section with the disadvantages resulting from the new 

method. The fourth section concludes with key findings; which are common across 

the case studies and which are unique from the cases. Three types of space-time 

management profiles are distinguished. The detailed supporting results are 

documented in Appendix 2; within-case analyses (A1-A3), general comparisons (A4) 

and paired comparisons (A5-A7).

9.1 Management problems emerging from the traditional approach

The results of the three case studies have identified the common management 

problems which emerged as the four key issues of space management; estimating 

quantitative demands for space, establishing workspace allocation arrangement, 

provision o f diverse space needs and management responses to spatial repercussions.

9.1.1 The inaccuracies of quantitative estimates for space

Given that a constant number o f FTEs is used as the test data, the results showed that 

there is wide variation between the theoretical against actual demand estimates for
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space. Table 9.1 has summarised the results. Case 1 showed a positive difference. 

Case 2 a negligible difference and Case 3 a negative difference. This difference 

suggested that changes at the actual stage could show a surplus (as in Case 1), stable 

(cases 2) or a scarcity of provision (Case 3).

Table 9.1: Comparing theoretical against actual space per person indicators
from traditional method

C ase 1 C ase 2 C ase 3
Theoretical FTE 1323 236 891
estimates NUA I (I ) 12896 3436 16678

N U A l per person 
sq.m. per person

9.7 14.6 18.7

Actual FTE 1323 236 891
estimates N U A 2 (2) 18298 3317 11274

N U A 2 per person 
sq.m. per person

13.8 14.1 12.7

Difference N U A  per person 
sq.m. per person

+4.1 -0 .5 -6 .0

S o urce ;  ( 1 ) A p p e n d ix  2; T a b le  2.5  (C as e  I), T a b le  2 .23  ( C a s e  2). T a b le  2 .4 2  ( C a s e  3) 

(2)  .A ppend ix  2: T a b le  2 .6  ( C ase  I). T a b le  2 .2 4  ( C a s e  2).  T a b le  2 .4 3  ( C a s e  3)

The results also showed that the smallest organisation, Case 2, has a bigger space 

allowance per person than the largest organisation. Case 1. While the second largest 

organisation. Case 3 has the lowest space allowance per person than the smallest 

organisation. This suggested that the space per person ratio is weak indicator for 

management to consider the relationship between the number of employees and the 

amount o f space provided. So which o f the space per person ratios would the 

management accept to make estimates for the future?

9.1.2 The inadequacies of traditional space allocation procedures

The results o f the three cases confirmed that traditional allocation procedure was 

based on an individual’s status (Appendix 2; Table 2.64). However, for emphasis, 

management preferences were identified as equally important. As a result two of the 

three cases seemed to have over-allocated their dedicated workspaces, from 20% to
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25%. This was derived from the difference between theoretical and actual estimates as 

summarised in Table 9.2.

Table 9.2: Comparing theoretical against actual provision of assigned spaces

C ase 1 C ase 2 C ase 3
Theoretical FTE 1323 236 891

Workspace units 1323 236 891
Workspace ; FTE 1 : 1 1 : 1 1; 1

Actual FTE 1323 236 891
Workspace units (1) 1655 278 905

Workspace : FTE 1.25 : I 1.2 ; 1 1 : I
% difference 25% 20% 2%

S o u rce :  F lo o r  by  f lo or  s p a c e  use ana lys is  f rom b u i ld in g  p lan s  (C as e  I &  2)  an d  an a ly s i s  o f  tw o  f loors  s u p p le m e n te d  w ith

in te rv ie w  d a ta  ( C a s e  3).

But given that an organisation is prepared to carry more space for future expansion, 

what is the acceptable level of surplus should an organisation be prepared to keep or 

maintain? Case 3 has suggested at least 25% of the total area (Appendix 2, A3) in 

which Case 1 & 2 seemed to contain but is not available in Case 3, itself.

9.1.3 The insufficiencies of varied space types

Where most organisations tend to classify their space types according to functional 

requirement of the occupants; one of the cases proceeded to identify the spaces in 

terms of management levels; departmental or organisational. So their spaces are 

known to be either a departmental space or organisational space. These have not 

changed the availability of space types.

Generally, there were more variety in ancillary and support space types than there 

were in primary workspaces. Table 9.3 shows the subjective evaluation o f the spaces. 

Case 2 seemed to have a stronger case for spatial unacceptability, particularly for 

support and ancillary spaces. But it is not known if the lack of diversity was due to 

change of work organisation or due to the prior space policy. So how could diversity
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relating to meeting areas, conference space, cafeteria and circulation be increased? 

Based on the data, how should spaces such as storage areas for tools, furniture, 

postroom, etc. be augmented with space-time approach?

Table 9.3: Comparison of space classification in three case studies

C ase 1 C ase 2 C ase 3
S pace classification
Dedicated w orkspaces/offices 
Shared workspaces 
Group spaces (Ancillary) 
Amenity spaces 
Special spaces

unacceptable (-) 
just tolerable (-) 
Just tolerable (-) 

acceptable (+) 
acceptable-just 
tolerable (+-)

just tolerable (-) 
na (-) 

just tolerable (-) 
unacceptable (-) 
just tolerable (-)

just tolerable (-) 
acceptable (+) 

just tolerable (-) 
just tolerable (-) 

acceptable (+)

Indications on
Diversity o f  space types just tolerable unacceptable just tolerable
S o u rce :  A p p e n d ix  2. F ig u re s  2 .8  &  2.1 1 ( C a s e  1). F ig u re s  2 .2 2  &  2 .2 9  ( C a s e  2).  F igu re s  2.41 & 2 .4 4  ( C a s e  3)

A p p e n d ix  3. T a b le  2 .6 4

9.1.4 Inadequacies of traditional management responses to spatial 
repercussions of the future state

Another issue of concern being raised is the management problems o f how to manage

from the current state to a possible future state. Traditional management responses

towards surplus or scarcity typically proposes disposals or procurement, layout

planning, offering other sites, moving out o f functions, space per person ratio. But

these are not responsive enough to cater for the rapidity of changes. It is commonly

known that all the above mentioned options undergoes time lag for any o f them to

materialise. In problems o f space scarcity, the typical solution was to cramp in more

furniture into any available space to accommodate the extra people thus lowering the

space ratio to detrimental levels. This could be contradicting the Health and Safety

regulation. So what would management offer to absorb these erratic changes which

affects each level o f management differently. What about the shorter term or longer

term uncertain chanues?
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However, there are some positive indications that management has considered time 

element with their future management scenarios. In short, it justifies the current 

inadequacies of traditional management responses under changing circumstances. 

Table 9.4 shows the typical management arrangements to changes in the future 

capacity showing a potential towards space-time arrangement.

Table 9.4: Problem situations and prevailing management responses in
current situations to future state

L e v e l s  o t  m a n a g e m e n t

Ind iv idua l  level:
to m o v e  to w a rd s  a fu tu re  
s ta t e  w i th  less r e q u i r e m e n t

W o r k i n g  g r o u p  level:
to m o v e  t o w a rd s  a fu tu re  
s ta te  w i th  c h a n g in g  
r e q u i r e m ents

Business units level:
to m o v e  to w a rd s  a fu tu re  
s ta te  w i th  c h a n g in g  
r e q u i r e m e n t s

O r g a n is a t io n a l  level:
to  m o v e  to w a rd s  a fu tu re  
s ta te  o f  less r e q u i r e m e n t

C o  I

c u r r e n t ,  i n a d e q u a t e

to  m a n a g e  by  sh a r in g ,  
d e s k  o n  d e m a n d ,  etc

c u r re n t:  i n a d e q u a t e  
to m a n a g e  by  s h a r in g  
g r o u p  s p a c e s ,  i n crease  
c o m m o n  a re a s

c u r re n t :  a d e q u a t e  
to m a n a g e  by  i n t r o 
d u c i n g  a c t iv i t y  s e t t in g s  
s p a c e  c h a r g i n g

c u r r e n t  m o re  than  
a d e q u a t e ,  to m a n a g e  
by c o n s o l i d a t i o n  an d  
&  t e l e w o r k i n g

C o  2

c u r r e n t :  a d e q u a t e

to  m a n a g e  by  s h a r i n g  o f  

P C  s v s t e m s

c u rr enf :  a d e q u a t e  
to m a n a g e  by i n c r e a se  
in use  o f  IT

c u r r e n t :  a d e q u a t e  
to m a n a g e  by  s t a n d a r d s

c u r r e n t  a d e q u a t e  
to m a n a g e  by  d e s ig n  
s t r a te g i e s ,  a d a p ta t i o n

C o

c u r re n t :  a d e q u a t e

to m a n a g e  b y  d o  
n o t h i n g '

c u r r e n t :  a d e q u a t e  
to  m a n a g e  by  m o v i n g  
f u n c t i o n s  a r o u n d

c u r re n t :  a d e q u a t e  
to m a n a g e  by  m o v i n g  
f u n c t i o n s  a r o u n d

c u r r e n t  a d e q u a t e  
to  m a n a g e  by  m o v i n g  
f u n c t i o n s  a r o u n d

S o u rce :  Appendi .x 2. S e c t i o n  B o f  A I .  A 2 .  .A3

9.2 Examining the viability of space-time management method and technique

I'his section will demonstrate the viability of applying space-time methods and 

techniques in the management of space in use of office facilities. The main objective 

in this analysis is to show that the space-time management method and technique has 

some advantages over the traditional method of management. The proposed

advantages, repeated from chapter 8.0, are as follows:

1 ) better estimates of the aggregate 'real' demand for space
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2) a greater understanding o f the process o f estimating varieties o f space 

requirement

3) improved allocation and reallocation procedures

4) generally improved space utilisation

5) the basis o f space-time management response system to adjust to changes

9.2.1 Better estimates of the aggregate 'real' demand for space

The results of the comparison o f hypothetical demand estimates o f net usable area 

between traditional and space-time indicates that employing the latter technique has 

produced lower estimates. A reduction from 17% - 33% o f the traditional estimate 

was noted as shown in Table 9.5.

Table 9.5: Comparing demand estimates between the traditional and space-time 
approach, in net usable area (sq.m.)

Demand estim ates
Case 1 Case 2 Case 3

Traditional method theoretical N U A  (sq.m ) (1) 12896 3436 16678

Space-time method (adjusted) N U A  (sq.m ) (2) 10677 2297 13575

Percentage difference -17% -33% -19%
Source: (1) Appendix 2. Table 2.5 (Case I). Table 2.23 (Case 2). Table 2.42 (Case 3)

(2) Appendix 2. Table 2.12 (Case I). Table 2.29 (Case 2). Table 2.48 (Case 3)
Note: ( 1 ) estimated from space per person standard on total number o f  FTE

(2) estimated from effective working hours, i.e. space-time budgets on total number o f  FTE

This is possible due to several initial assumptions taken in the space-time technique. 

Firstly, the sharing policies imposed on the allocation procedure to generate the FTE 

people hours demand load were taken at extremes. For example, group o f staff who 

spent less than 20% of their time at their allocated workspace, was subjected to a 

reallocation where one workspace is shared with five persons (1 : 5). Another group 

whose space-time budget was 40%, would share each individual workspace between 

two persons and so on (see Appendix 2, Table 2.9). In aggregate, the overall 

organisational estimates for space requirements would be significantly lower than the
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original estimates from traditional assignment allocation (1 ; 1). Hence, depending on 

the proportion o f staff at the lower end category (<20%) o f the space-time budget, 

who would be allocated with a higher level of sharing would result in lesser space 

provision at departmental and organisational level.

Secondly, the estimates o f FTE hours demand load depends on the average actual 

hours worked per week. Having considered the space-time budget, it was found that 

the effective average actual working hours were between 18-20 hours. In contrast, the 

typical contractual arrangement across the organisations was theoretically 37.5 hours 

per week. Hence the effective average actual working hours should be considered as 

demand estimates not the contractual hours.

Thirdly, the level o f predictability o f work activities must be known. The higher 

proportion of consciously planned and routine activities, the higher the level of 

predictability. These results are documented in Appendix 2, Figure 2.4, Figure 2.18 

and Figure 2.37, for cases 1. 2 and 3 respectively. In contrast, the range o f  non-routine 

work types, whose proportion of time was less consciously planned, would surely 

have low level of predictability. In simple arithmetic, with an average contractual 

working hours of 37 per week, and the space-time budget was 40%, means that 15 

hours were considered predictable. Therefore the organisation should essentially 

provide for the 15 hours of demand for space and not the 37 hours as originally 

presumed. This constitutes towards the better estimates.

On the other hand, at the business unit level, the use of conceptual forecasting was 

adopted in two o f the three case studies. The business units' activities were directed 

by business plans and each would give a notional estimate o f its possible increase or 

decrease in demand within the short and medium time frame. Short term could be
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within a duration of less than six-months. The shorter the time frame anticipated for 

the change, the higher the level o f predictability, and consequently the better the 

estimate for space provision. Table 9.6 showed that Case 1 would have a better 

estimate o f their space requirement compared to the other two cases as they are 

constantly alert to the changing demands in shorter time intervals.

Table 9.6: Time frame of predictability of each level of management across three 
case studies

Levels o f  m anagem ent
T im e fram e o f  pred ictab ility

C ase 1 C ase 2 C ase 3

Individual na na na

Group 2-8 w eeks na na

Departmental / Business units 3 months 1 year 1 year

Organisational 6 months 1 year 1 year

Indications to ‘real’ dem and Fully aware Not fully aware Not fully aware
S ource :  A p p e n d ix  2. A l .  A 2  & A3. S e c t io n  A

9.2.2 A greater understanding to requirements for space diversities

As previously discussed in Section 9.1.2. the traditional classification have space 

types classified according to use functions, such as computer use, customer service 

spaces, training and education spaces etc. and classified as primary spaces, ancillary 

and support.

Table 9.7 shows the summary o f results of the space analysis across the three case 

studies. Typically, a large proportion o f usable space, usually 50-80% of the total, was 

allocated as primary workspace in the form of dedicated individual workstations. The 

balance was distributed as ancillary spaces (5-33%) and support spaces (2-15%). With 

the exception of Case 3, the other two cases have kept to the minimum provision on 

ancillary and support spaces (9% - 25%).
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Table 9.7: Comparison between traditional method and space-time approach in 
their capacity for creating the balance area for space diversity

Diversity o f  space types
Case 1 Case 2 Case 3

T rad itional m ethod o f allocation: (1)
Dedicated workspaces 78% 81% 52%
Shared w orkspaces
Group spaces (ancillary) 12% 5% 33%
Support spaces: 2% 8% 15%
Am enity & social spaces
Special spaces
S p ace-tim e m ethod o f allocation: (2)
Dedicated workspaces 51% 46% 52%
Shared workspaces
Group spaces(ancillary)** 9% 10% 9%
Support spaces: ** 22% 25% 22%
A m enity spaces
Special spaces
Difference

Dedicated workspaces decreased decreased constant
Support spaces increased increased increased

Ancillary spaces increased decreased
Source: ( 1 ) Space use analysis from building plans, digitised using Microstation V 05.00.124.

Summar\ tables from Appendix 2. Table 2.3 (Case 1 ). Table 2.22 (Case 2). Table 2.38 (Case 3) 
(2) Estimates of  routine & predictable activities' were from Table 2.62. number o f  FTEs by 

occupational types.
** Assuming that the proportions o f  ancillary and support spaces were kept to the minimum 

requirement.

The space-time management approach offers to diversify the requirements further 

when 'routine and predictable' activities are duly allocated to dedicated workspaces, 

the results showed a substantial reduction for this space type producing a balance area 

of27-35% .

Figure 9.1 has simulated a notional arrangement o f diversity estimates which could be 

created from the balance of the primary workspaces discussed above. This has been 

demonstrated using the original data o f Case 1.
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Figure 9.1: Notional space diversity from  the original allocation of prim ary 
workspaces, sim ulated from Case Study 1.
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rherefore, this indicates that space diversity can be increased through a change in 

allocation procedures, to produce one, two or three levels of diversities from the 

original primary work space allocation. Other usable space types are also possible for 

redistribution. To manage this, must also be supported by the overall evaluation on the 

level of performance of space types as discussed in Table 2.57 and 2.58 (Appendix 3).

9.2.3 Im proved allocation and reallocation procedures

The previous re-allocation exercise (see Section 9.2.2) showed 27% to 35% of usable 

primary spaces can be effectively demarcated for more sharing or other types of 

workspace arrangements as shown in Table 9.8. This is based on the premise that all 

routine activities are dulv assigned and the balance area would be given to sharing.
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Table 9.8: Comparison of space demarcation by varying allocation procedures 
between the traditional method and the space-time method

Space demarcation

Case 1 Case 2 Case 3

Traditional method o f  allocation 78% 81% 52%

Sharing (a) - 13% -

Dedicated (b) 78% 68% 52%

Space-tim e method o f  allocation 

Sharing fc = (b - d) + a) 27% 35%

Dedicated (d) 51% 46% 52%

Percentage difference 

Sharing (e = c - a) +27% +9% 0

Dedicated ( f ^ b - d ) -27% -26% 0
Source: Summar) tables from Appendix 2. Table 2.3 (Case 1 ). Table 2.22 (Case 2). Table 2.38 (Case 3)
Note: Cases 1 & 2 operate with a future scenario o f  changes in working practice and thus include space

sharing, w hilst case 3 has no plans for this t> pe o f  change.

In operational terms, the reallocation procedures at facility level must also consider

the flexibility o f spatial feature o f the usable area. The demarcation o f these usable

areas is adjusted by notions of spatial constraints or design limitations. Anecdotal

evidence from the case studies has found that dimensional and configuration

limitations are particularly important to management where the design features were

perceived to impose limitations on a medium scale. However, through plan

evaluations, the critical features imposed by the design elements were generally found

to affect the flexibility o f layout planning. One case study raised the concern of

adjusting circulation spaces as business units change (case 1) and another reported

that planning grids created ineffective room shapes for enclosed offices (case 3).

Should constraints increase, its re-allocation will also be more difficult.

Figure 9.2 shows the conceptual product of allocation and reallocation with space

time technique, derived from the case studies experience. At individual level 

allocation procedures are distinguished as:- dedicated and shared, o f which the former
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is time based and the latter is assignment based. W ithin the assigned procedures, these 

specific time are differentiated among the staff. As for sharing procedures, individuals 

and groups are differentiated by the different sharing ratios, together with the mode o f 

management employed to accommodate the use o f  space. These may include name- 

assigned shared workspaces, first-come-first-served common spaces or bookable and 

time-tabled shared spaces. All strategies were equally frequent in the first two case 

studies, while the last two strategies were dominant in the third case study.

Figure 9.2: Re-allocation matrix for demarcation of net usable area, simulated 
from Case study 1.

Suggested re allocation procedures

Levels  o f  o r g a n i s a t i o n Assigned Shared

Short- te rm Long  te rm
Shared: mHos: 
ass igned  co m m o n

spaces

Individual

Group

Departmental

Non-assigned procedures will adopt a range o f  allocation from I : n. or 0: n (see Figure 4.2, Chapter 
4.

9.2.4 Improved space utilisation

The results o f the analysis across the three case studies showed that facilities were 

used for 75% of the time they were available for use. The theoretical level o f facility 

utilisation was based on FTE contractual arrangements. In contrast, the analysis from 

space-time budget showed that actual reported utilisation was in the range of 36% - 

41% as shown in Table 9.9.
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Table 9.9: Levels of utilisation of workspaces across the three case studies

C ase 1 C ase 2 C ase 3

Traditional 100% F T E (I) 1323 236 891

Space-time FTE hours (1) 51921 9%85 36598

budget - Space unit hours (2) 66150 11800 44528

Reported Utilisation 79% 79% 82%

Actual reported F T E (l) 1323 236 891

Space-time FTE hours (1) 25061 4289 18193

budget Space unit hours (2) 66150 11800 44528

Adjusted Utilisation 38% 36% 41%

% difference Utilisation -3394 -3994 -3494
S o urce :  (1)  A p p e n d ix  2. T a b le  2 .7  ( C a s e  I). T a b le  2 .25  (C a s e  2). T a b le  2 .4 4  ( C a s e  3)

(2) A p p e n d ix  2. T a b le  2 .8  (C as e  I ). T a b le  2 .2 6  (C a s e  2). T a b le  2 .4 5  ( C a s e  3)

Note: ( I ) estimated from traditional contractual arrangements o f  37.5 hours per week
(2) estimated from space-time budgets reported as actual working hours per week

This indicates that organisations were deluded to believe their facilities were 

reasonably utilised on a perceived reported level of 79%, approaching intensive 

utilisation This is based on the data where 1,323 FTEs, average working time o f 39 

hours per week. In the adjusted estimates the average effective utilisation was found 

to be 38%. This is interpreted to mean that 1,323 FTE were working for 19 hours per 

week, effectively leading to a utilisation of 38% of their workspaces in the working 

week (see Appendix 2, A l, Tables 2.7 & 2.8).

The results from the second case showed that the company was similarly operating at 

a perceived utilisation o f 79%. This is based on 236 FTEs working for 39 hours per 

week were reportedly using their workspaces for 79% of the time for which they were 

available. The adjusted effective utilisation was calibrated at 36%, which means that 

the 236 FTE were effectively working 18 hours per week, leading to a utilisation of 

36% of the total time for which the workspaces are available (see Appendix 2. A2: 

Tables 2.25 & 2.26).
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The results from the third case showed that the company was operating at a perceived 

utilisation of 82%, or 891 FTEs working for 41 hours per week were reportedly using 

their workspaces for 82% of the time for which they were available. In space-time 

budget, it showed that the effective utilisation was on average 41%, which means the 

891 FTEs were effectively working for an average of 20.4 hours per week, leading to 

a utilisation of 41% of the time in which spaces were available (see Appendix 2, A2; 

Tables 2.2.44 & 2.45). Figure 9.3 shows the overall results of adjusted utilisation 

levels, depicted as actual total organisational people hours demand load against the 

total space hours available across the three case studies.

Figure 9.3: The level of effective utilisation based on the space-time budget 
technique across three case studies
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Across the three case studies, the results suggested circa 60% of the facility spaces 

that were available for use in space and time were not reasonably utilised generally. 

But if we accept that 38% is closer to 40%, therefore it is possible that these facilities 

are operating at a reasonable utilisation. This is contrary to the original presumption 

that the level of utilisation of facilities are within low-under-utilised category.

A cross-reference of the utilisation levels at Job functions indicated that primary 

workspaces were effectively utilised on average of 38% of the space and time
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available, as shown in Table 9.10. Perhaps what is not known is the spread across the 

times of the data or the target population whose activities are below the norm, which 

confirms to early inference.

Table 9.10: Comparison of individual workplace levels of utilisation by
occupation type across three case studies

Work .Activities Col Co2 Co3 .Ave

Directors 22% 17% 63% 34%
Managerial 27% 25% 6394) 3^%
Professional 24% 52% 27% 34%
Administrative 53% 24% 53% 43%
Secretarial/Clerical 53% 52% 53% 52%
Technical 49% 36% 41% 429t
Marketing & sales 24% na 27% 2694)
Personal Services 56% na 23% 39%
Total 38°4 36% 41% 38%
Source :  A p p e n d i x  2.  T a b l e  2 8 ( C a s e  I ), T a b l e  2 2 6  ( C a s e  2). T a b l e  2 4 5  ( C a s e  3)

Therefore there was a general low- to- under-utilisation of spaces (0% - 40%) in many 

categories of employment, as shown in Figure 9.4 (see Figure 7.6 for guidelines). The 

low utilisation levels were usually demonstrated by marketing and sales functions, 

professional, directorial and management functions, while reasonable utilisation ( > 

40%) levels were demonstrated by the support and technical functions.

Figure 9.4: Matching people hours and space hours to show the level of
utilisation by occupation type across three case studies
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The previous results on utilisation estimates showed certain job types have utilisation 

levels which fall below the organisation norm. This seem to be the frequent problem 

emerging because there is no evidence to show the facilities were ever in intensive-to- 

over utilisation. In order to improve the utilisation levels, or to restore them to a 

reasonable target, two approaches are recommended i) by varying the frequency of 

activities, measured in terms o f their duration o f use or ii) by improving the use 

capacity through the occupancy factor o f the group size, the density o f use. The 

constant factor is the space hours availability which is the fixed resource. In this 

procedure, the demand can be targeted and changed to achieve the desired level of 

utilisation, which should not be so low as to cause space wastage or so high as to 

cause discomfort to users.

9.2.4.1 Improving the utilisation level by frequencv factor

The frequency factor in offices, is measured as the duration of time tasks are required 

to be produced. When the frequency factor is less than 20% of the work time, 80% of 

the time for which the space is available, will be empty or unused. On the other hand, 

a frequency factor of 70% of the work time will mean that 30% of the space which is 

available is effectively empty or unused.

Since the average current space utilisation level across the three case studies was 

estimated at 38%, and should the notion o f 'full occupancy', o f 70% prevails, the 

frequency factor was deduced to be 54% of the total working hours contracted. If 

utilisation is expected to improve to 50%. the frequency factor should be increased to 

71%. as shown in Table 9.11.
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Table 9.11: Improved utilisation through changes in frequency factor

C ase 1 C ase 2 C ase 3
Actual number o f 1323 236 891
workstations.
N o. o f  users in FTE 1323 236 891

Recalibrated number 991 198 662
o f  workstations
through sharing (1)
No. o f  users in FTE 1323 236 891

If occupancy is
50%
Current Utilisation 38% 36% 41%
Frequency factor 76% 72% 82%

If occupancy is
70%
Current utilisation 38% 36% 41%
Frequency factor 54% 51% 59%

If utilisation is 50% 50% 50% 50%
Occupancy is 70% 70% 70% 70%
Frequency factor 71% 71% 71%

S o u rce :  (1)  A p p e n d ix  2. T a b le  2 .1 0  ( C a s e  1). T a b le  2 .2 7  ( C a s e  2).  T a b le  2 .4 6  (C as e  3).
N o te :  T h e  te rm  ' fu ll  o c c u p a n c y '  is d e n o t e d  by a 7 0 %  o c c u p a n c y  factor .

In essence, the table shows, that to achieve a target utilisation o f 50%. at a 

predetermined occupancy target of 70% (or full occupancy). Case 1 need to improve 

their utilisation level by 12%. Consequently, their frequency factor should be 

increased by 17%. Case 2 need to increase their utilisation level by 14%, 

consequently, the frequency factor should increase by 20%. Case 3 need to increase 

their utilisation level by 9%, consequently, its frequency should increase by 12%. 

Section 9.2.4.3 has discusses this at some length.

9.2.4.2 Improving utilisation bv occupancy factor

As discussed earlier in chapter 4, certain industry types use the occupancy factor as 

the predictor to improve utilisation levels. The traditional assumption that the number 

o f people occupying a space relates directly to the utilisation of that space, means that 

when a space is occupied it is effectively utilised. This notion is applied to dedicated
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workstations, where workspaces were assumed to be utilised for 100% o f the time for 

which they are available because there was an assumption of 100% occupancy.

The results from the three case studies suggested that utilisation levels by occupation 

types could not reflect the organisational norm. When these were re-grouped into the 

nature of work; routine or non-routine activity types, there was a tendency for 

utilisation levels o f routine activities going towards high utilisation, usually more than 

40%, and non-routine activities tend to veer towards less than 40%.

To improve the utilisation level through occupancy factor, a simulation was carried 

out comparing three situations o f occupancy levels; based on actual space provisions 

available; on the theoretical 1:1, and on sharing. The results o f the case studies 

indicate that when spaces were allocated through sharing, the ‘seats’ could be 

effectively occupied by more than one full-time equivalent as shown in Table 9.12.

Table 9.12: Improving utilisation through changes in occupancy factor
workspaces

C ase 1 C ase 2 C ase 3
Enumerated # o f 1655 278 905
workstations (a).
N o. o f  users (b) 1358 236 905

Actual # o f 1323 236 891
workstations (c)
N o. o f  users (d) 1323 236 891

Recalibrated # o f 991 198 662
workstations (e)
No. o f  users (j) 1323 236 891

seats used ( 1 ) 0.82 &85 1.00

seats used (2) & 80 &85 0 98

seats used (3) 1.34 1.10 1.35

N o t e ;  ( I ) d e r ix  e d  f r o m  l a y o u t  p l a n  a n a l y s i s ,  ( b / a j

( 2 )  d e r i v e d  f r o m  1 : I a l l o c a t i o n  p r o c e d u r e ,  ( d / a j

( 3 )  d e r i v e d  f r o m  s p a c e - t i m e  m e t h o d  o f  c a l i b r a t i o n  ( f / e )
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In summary, these discussions showed the two approaches to improvements in 

utilisation level achieved either from the duration o f space use, or from the allocation 

procedure o f occupancy. Whichever approach is selected will depend on the future 

direction o f the organisation and changes in the activities anticipated to take place. For 

example, a name-assigned space share arrangement (as in Case 1) indicated the 

adoption of the second approach through occupancy factor. On the other hand, 

booking arrangements (as in Case 1 & 3) indicated the improvement by frequency 

factor.

9.2.4.3 FTE capacitv estimates from improved utilisation

This section explores the possibility o f space-time management approach from 

another perspective, the demand side. This can be applied to estimate the potential 

FTE capacity of a given facility, provided a utilisation rate has been targeted. For 

example, in the initial estimates o f Case 1, the constant facility space hours 

availability was 66150 space-hours per week (Appendix 2, Table 2.8). The actual 

utilisation o f this available supply was found to be 38% (Appendix 2, Table 2.8). If  

the management decided that this was an unreasonably low rate o f utilisation and 

wished to improve the utilisation to a desired level o f 50%, they would consider the 

actual duration o f use per person or the desired average working hours per week.

The simulation on the first option to maintain a policy o f 39 hours work week resulted 

in showing the facility had a potential capacity to accommodate an increase of 3-16% 

FTEs, above the original number o f occupants (Appendix 2, Table 2.13). In the 

second option, if management preferred an average work week o f 19 hours, there was 

a potential capacity to accommodate an increase o f 6-32% FTEs (Appendix 2, Table 

2.14).
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In case 2, the initial space supply was estimated at 11800 space hours per week 

(Appendix 2, Table 2.26). Similarly, if  the same desired utilisation o f 50% was 

applied to this situation, the impact analysis results showed that, in the first option o f 

maintaining the policy o f 39-hour work week, an increase o f 2-17% FTEs could be 

accommodated in the facility (Appendix 2, Table 2.31). Instead, if  an 18-hour work 

week was preferred, 5-38% FTEs can be accommodated (Appendix 2, Table 2.32).

In case 3, the initial space supply was estimated at 44528 o f available space-hours per 

week (Appendix 2, Table 2.45). If the management decides to improve the utilisation 

rate to 50%, in which case, a 41 hour work week is preferred, a potential increase o f 1- 

11% FTE capacity can be accommodated (Appendix 2, Table 2.50). In an average 

work week of 20 hours, a potential increase o f 2%-23% can be accommodated 

(Appendix 2, Table 2.51).

The results showed that the increase in FTE is lower when a longer duration of use is 

opted for. In the long term, overall employment structure for the company can be 

programmed according to the human resource policy o f the organisation and the 

implications on space provision and use can be formulated economically.
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9.2.4.4 The effects o f maximum space hours availability

There is a possibility to improve utilisation from the maximum supply availability in 

space and time. Should space availability be maintained at 24 hours maximum 

capacity, the current utilisation levels were effectively reduced to 11% and 12% 

across the case studies, as shown in Table 9.13 (also compare with the original 

estimates in Section 9.2.4). This indicated the significant problem o f under-utilisation 

o f space and the possibility for the management to adjust to a reasonable target o f 

FTE demand loads.

For example, to achieve a target utilisation o f 50%, Case 1 was estimated to have a 

maximum supply o f 222264 space hours per day. Accordingly, the potential increase 

in FTE capacity was found to be over 115%-167% for a 39-hour work week 

(Appendix 2, Table 2.15) and 236%-342% for a 19-hour work week (Appendix 2, 

Table 2.16). Similarly in Case 2. a maximum available supply o f 39648 space-hours 

gave a potential increase of 116%-167% of FTE capacity in a 39-hour work week 

(Appendix 2, Table 2.33) and 254%-366% of FTE increase in the 18-hour work week 

(Appendix 2, Table 2.34). And in Case 3, a maximum available supply o f 149614 

space-hours gives a potential increase o f 114%-155% of FTE capacity in the 40 hour 

work week (Appendix 2. Table 2.52) and 234% -318% of FTE increase in the 20-hour 

work week (Appendix 2, Table 2.53). These results suggested the potential of using a- 

facility resource to capacity if a 24 maximum time was considered.
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Table 9.13: To show that a facility space is below use capacity the facility is
capable of supporting

C ase 1 C ase 2 C ase 3
FTE hrs 25061 4289 18193
Workstation units (1) 991 198 662
Workspace hours 49550 9900 33100
Utilisation 50.5% 43% 54.9%
NUA estimate (2) 10677 2297 13575
Space hours 66150 11800 44528
U=50% :FTE @ 39hrs (3) 1528 277 990

F T E ^  19hrs (4) 1745 326 1094

24 hours workspace 222264 39648 149614
availability based on 166488 33264 111216
two sets of # units (5 & 6)

Effective Utilisation 11%- 15% 11%- 13% 12% - 16%

S ource: (1) A p p e n d ix  2. T a b le  2 .1 0  ( C a s e  1). T a b le  2 .2 7  (C a s e  2).  T a b le  2 . 4 6  ( C a s e  3)
(2)  A p p e n d ix  2. T a b le  2 .12  (C a s e  1). T a b le  2 .2 9  (C a s e  2). T a b le  2 .4 8  ( C a s e  3)
(3)  A p p e n d ix  2. T a b le  2 .13  ( C a s e  1). T a b le  2.31 (C as e  2). T a b le  2 .5 0  ( C a s e  3)
(4)  A p p e n d ix  2. T a b le  2 .14  ( C a s e  1 ). T a b le  2 .3 2  (C as e  2). T a b le  2.51  (C a s e  3)

N ote : (5)  W o r k s p a c e  h o u r s  d e r iv e d  f ro m  99 1 .  198 a n d  662  unit s  o f  w o r k s p a c e s  f ro m  e a c h  ca se  1. 2 &  3 res p ec t iv e ly
(6) W o r k s p a c e  h o u r s  d e r iv e d  f ro m  1323 . 2 3 6  a n d  891 un it s  o f  w o r k s p a c e s  f rom  e a c h  c a se  1. 2 &  3 res p ec t iv e ly

9.2.5 The space-time management response system

This section dwells on the fifth issue, the advantages that space-time management 

exhibited as a response system to adjust to changes. This is explained as a process 

phase and the management o f change. The results from the three case studies showed 

there are differences in the form of strategies or policies adopted by each management 

process (Appendix 2, A l, A2 & A3, Section A & B). However, the main features 

attributed to their management process which has been extrapolated from the case 

studies. The five stages are:

Stage I - Data collection 

Stage II - Management decision

Stage III - Prototype/experiment - for a short pilot period 

Stage IV - Monitoring, using questionnaire survey 

Stage V - Feedback with future implementation
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The efficiency of the process is increased provided Stage V & II are brought as close 

as possible. This means the smaller the time difference between receiving feedback to 

making a decision the more efficient is the system and theoretically, needs are catered 

for (based on the anecdotal evidences form case I).

The first stage concerned the identification o f the recurrent problem situations 

occurring at each level o f management. This can occur at any point in time in the 

organisation and should matched any o f the three generic problem situations already 

established in Chapter 2.0, i.e. surplus, scarcity and inappropriate spaces. The case 

results showed that issues o f space adequacy, prevails at the departmental level; and 

issues of utilisation prevails at the individual and organisation levels. On the other 

hand, there was a diversity o f opinions between working groups with regard to all the 

main issues of space. This implies that some ‘real’ management problems may be 

found at working group level.

The second stage concerned with some tentative management decisions taken 

according to the problem situations. The results o f the three case studies showed that 

generally scarcity at the individual levels was alleviated through space sharing 

arrangement. At the group level, this was alleviated by the reallocation o f space use 

types and at the business unit and organisational levels, the management options 

tended to relocation of functions, sharing o f workplaces, and through adaptation o f the 

facility (Appendix 2, A l, A2 & A3).

The third stage concerned with implementation o f prototypes within the 

organisation’s facility. This was adopted in one case study, which has already 

experimented with a space sharing project. The initial high sharing rate was 

introduced at the experimental stage which eventually was reduced to shared assigned
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policy in the final implementation stage (Appendix 2, A l). The second case study 

was already planning to ‘roll-out’ their space sharing project within the next few 

months. The sharing strategies entailed providing computer facilities to be shared by 

employees.

The fourth stage, monitoring, concerned with reviewing and gathering data after 

changes have taken place. In two of the three cases there was an agreement that 

‘monitoring’ was essential activity although there was no agreement on the frequency, 

when allocation are on long term basis. The second case adopted a ‘one-off auditing’ 

stage, compared to the first, which practised quarterly or bi-annually reviews. The 

third case preferred to maintain the annual review and refer to this as ‘monitoring’.

Finally, the fifth stage is concerned with using the results and experiences from the 

monitoring stage to update and improve on the formulation o f space policies, which 

could be taken and implemented in full scale and the cycle resumes from Stage II.

We return to the initial question in this chapter, how are facility spaces managed 

under rapid change? The results from the case studies showed Case I has opted for 

modification of space use and flexible working arrangements; Case 2 has opted for 

space adaptation and flexible working arrangements, while Case 3 has opted for space 

adaptation and to review of space standards.

Although on the surface, the changes were reported to have not produced a significant 

impact on the management of space, the perceived impact on the use and management 

at each level of organisation, as shown in Table 9.14 could indicate the overall 

direction of future strategies.

238



Table 9.14: Perceived impact of change by level of organisation

Level o f  management Perceived Impact
Individual working level General agreement that lesser importance is 

placed at this level; w orkspaces w ill be more 
prominently allocated to support staff and 
technical sta ff with > 70% space-tim e budget. 
Others w ill share and/or have reduced space 
allow ance per person, so w ill the extent o f  
ownership and personalisation

Working group Team spaces w ill be informally designated; use 
o f  booking system for m eeting rooms or other 
designated space. The extent or ownership is 
moderated.

Departmental/business unit level Because o f  the difficulty to predict with 
certainty the business they operate, allocations 
tend to go through negotiation am ong business 
units.

Organisational level Centralisation o f  facilities becom ing more 
important; the bigger the space is centrally 
allocated, the less the requirement at the 
departmental level. Therefore giving decrease in 
net organisational requirement.

9.3 Examining the disadvantages of space-time management approach

The results of the investigation showed that the space-time management approach 

comes along with some disadvantages. These tend to affect the levels individual, 

group, business unit and organisation as reported from disapproval among the users 

within the case by case analysis (Appendix 2, A l, A2 & A3). Therefore this indicates 

the potential limits of the application o f space-time management method in 

organisations. The list which follows will highlight the repercussions encountered by 

management approach.

1. For example, increasing diversity o f space through activity settings were rejected 

at the individual, group and business unit levels, with particular reference to Case 

1. It was reported that provisions o f quiet spaces, without the interruption of 

phones were not acceptable to the users.

2. At the organisational level, there is some reservations on the introduction o f space 

charging policy where hourly charging was implemented on meeting rooms. The
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problem was what if the management is not able to sell enough o f the spaces to the 

business units to cover costs in the future? This scenario was anticipated by Case 

1 .

3. Another disadvantage relates to the usability o f data. Where survey technique was 

adopted several drawbacks appear. For example the response rates and the 

logistics of getting round to all the business units and working groups to verify the 

data. This was seen to be time consuming and when another sequence of changes 

occurs at the organisational levels, the previous data were deemed outdated as 

found in Cases 1 and 3.

4. Locational preferences proved another cause of disadvantage, particularly when 

there was a strong preference for certain locations, the head office compared to 

other locations. This will create over-utilisation in the former and under-utilisation 

in the latter.

5. Another potential disadvantage o f the space-time management is in 

implementation of acceptable policy guideline. How is a common guideline 

calibrated at individual, working group, business units and organisational levels? 

There is a general agreement across the cases that it is almost impossible to have a 

consensus on what is really adequate, suitable, appropriately provided and well 

utilised at all the levels o f management.

9.4 Key findings

Tentatively, the results indicated that facilities profile together with top management 

commitment, are potentially influential in determining the adoption o f innovative 

management in space management, while organisational factors were found to be less 

of an influence. This seemed to indicate that the development space-time management 

of office facilities is supply-led.
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The summary o f findings are divided into two main sections; the results on the 

viability and disadvantages of space-time management method of approach that are 

common to the three case studies and the results that are unique to each case study.

As a management method of approach, on one hand, space-time is considered to a 

certain extent viable for adoption in changing organisations. It supports for a better 

estimate for future requirement by considering space-time budgets for producing tasks 

and not on the presence factor alone (advantage to key issue no. 1). Diversity of space 

is augmented from the balance o f reallocation o f dedicated primary areas (advantage 

to key no. 2). The adjustments o f facility spaces to changes is largely influenced by 

spatial constraints; management is adopting the opportunities offered instead 

(advantage to key issue no. 3). Utilisation of spaces can be improved at different 

levels o f organisations based on a common guideline for the desired level(advantage 

to key issue no. 4). And finally the expert management response system will be 

effective provided there is a discernible process to overcome resistance to 

management of change and of spatial resources (advantage to key issue no. 5).

On the other hand, there are disadvantages to the method o f approach". Provided that 

there is a stated policy on new working arrangements in the organisation, could the 

space-time approach be fully operational. The principle factor relates to locational 

issues and preferences. However, given the new strategies proposed, to what extent 

will users accept the innovation whole-heartedly?

The overall results from paired comparisons showed that while cases 1 and 3 were 

very similar in organisational profile, but dissimilar in facility profile, their 

appreciation to space-time management was found different. Case 1 was positive 

while case 3 was more cautious. Given that cases 1 and 2 were very different in
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organisational profile, their facilities were almost similar. It turned out that their 

management initiative was found to be similar. While case 1 has actively 

implemented a space-time approach, case 2 has drawn up plans for the short term. 

Finally, considering that cases 2 and 3 were equally dissimilar in organisational and 

facilities profile, their management initiative was found to be different as well. While 

case 2 was imminent to adopt space-time management approach, case 3 was unlikely 

to unless positive feedback was received from their European counter arts and pursued 

by management edict.

Finally, another major outcome o f this analysis is the categorisation of organisational 

changes and their management o f facility space. The three space management cases 

could be categorised into three types; 1) as the fully implemented space-time 

management, represented in case study 1, 2) as the imminently implemented space

time management, in case study 2, and 3) as the not likely to implement, but depends 

space-time management, in case study 3. The detailed discussion which follows will 

define each management profile based on its demand, supply, use and management 

characteristics respectively. As a start, Figure 9.5 shows the basic contrast at facility 

space level of the three organisation cases.
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Figure 9.5: Comparison of facility spaces of Cases 1, 2 & 3
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9.4.1 ■ 1 The fully implemented space-time management type

On the demand side, this organisation has already given full consideration to 

implement a change in working practices across the organisation. The future state of 

lle.xible working with use of IT, such as PC laptops, mobile telephones and multi

location working, home working, at the individual level. At the group level, team 

working arrangements will prevail while organisational level absorbs the continuous 

restructuring with core business alignment. At the business unit level, the forecast for 

change is made in broad conceptual terms; how much space would have to change in 

the next four to six months, indicated either as an increase or decrease in requirement. 

It was reported that business units have the highest tendency to create unexpected 

demands
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On the supply side, the facility space was considered to have the least constraint from 

its spatial factors. It was reported that its dimensional and configurational features 

were evaluated between low to medium, with uninterrupted floor plate size. The 

facility has a large contiguous floor plate size. Perhaps the likely source o f constraint 

was corridor planning and secondary circulation. The location o f cores and services 

also limit the accessibility to services areas. Other design features were within the 

acceptable range o f the best practice list (refer to Appendix , Table 1.1).
»

In situations of unpredictable demand, such as shortage of space, the management 

tend to use the usual standard options, such as offering spaces at another location or 

by negotiating with other business units within the organisation. They also adopted a 

“do nothing” option and allowed the organisational change and wait for opportunities 

to adapt. Additionally, the management will implement some modification strategies 

through space sharing, space charging and even through flexible working 

arrangements. The results indicated that changes in the organisation, caused very 

significant impact which occurred in the least constrained facility. Unique to this case 

is that changes in demand precedes the initiative to an innovative management 

system.

9.4.1.2 The imminent implementation o f space-time management approach 

On the demand side, two o f the most prominent issues were organisational 

restructuring and new working arrangements. In the latter, teleworking has been 

considered as one of the possible ways for flexible working at the individual level. 

Team working arrangements were implemented at the working group level, usually 

formed within the operating units of the department. This includes a change in work 

flow processes, by intensive use o f personal computers. At the organisational level.
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continuous restructuring and increasing penetration o f advanced technology and 

services in work practices.

On the supply side, the facility was considered to have exhibited major forms o f 

spatial constraints. These were fragmented floor plates, which effectively divide 

buildings into three separate and smaller plates (less than 500 sq.m.). The positioning 

o f the core spaces in the centres o f the building have also presented management 

limitations as well as access to lifts, stairs, toilets, protected lobbies and escapes 

routes. This effectively increased the proportion o f core spaces, which further reduced 

the net usable space in the facility.

The management has an imminent attitude to the implementation o f  a space sharing 

prototype project. The endorsement of this project materialised from a Post 

Occupancy Survey, carried out by a consultancy team. Management responses ranged 

from adaptation policy, to accommodate inappropriate space. In space scarcity 

situation, the typical management option would be to look at the supply available 

within the group.

However there are difficult areas to be dealt with. The management has also found it 

difficult to identify and define job functions which require specific space types. The 

management needed to address the insufficient provision o f various special support 

space types and, simultaneously, problems of under-utilisation. This is apparent in 

spaces where managers who have large offices but cannot justify the usage. 

Simultaneously, the management aims to reduce allocated space and impose less 

partitioning. Unique to this organisation case, is that the organisational change has 

caused a less to moderate impact on the management of space occurred in the most 

constrained building.
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9.4.1.3 Unlikely to im plem ent but depends, space-time management type 

On the demand side, two issues were prominent. First was the realignment o f business 

functions to core business strategies and second is the change in working practice 

through team working arrangements. Forecasting was carried out according to the 

financial year, where informal meetings with businesses gave indications the possible 

changes in demand from within the departments. The demand was regulated by 

conscious decisions to move certain functions away from the office.

The facility was moderately spatially constrained. This means that the building spaces 

were not so constrained or as flexible as the previous two cases. The floor depth o f 6m 

between window to core was the minimum for cellularisation. The planning grids 

were evaluated not flexible enough, including the location o f core and services in the 

middle.

The management function tend to implement adaptation policy. This occurred when 

functions which were moved around did not fit into the available spaces. In cross 

referencing this did not agree with the initial evaluation on the performance o f space, 

where most space types were evaluated as acceptable. On the other hand, where 

spaces were evaluated as just tolerable, the main cause for concern was the size and 

shape. Management responses in situations o f space shortage due to unexpected 

demand, the management would typically investigate the functions within the building 

which could possibly be relocated. The management was aware that there were 

difficulties in enforcing change; people usually resist change. Another factor is that 

the management faces difficulties in terms o f storage facilities during these moves. 

There is an increased effort from the management to encourage the reduction o f 

departmental storage facilities, in place of centralised filing. Unique to this 

organisational case, is that changes brought no significant impact on the management 

o f space occurred in a moderately constrained building.

246



Figure 9.6 has summarised a relational matrix o f this outcome. The analysis showed 

the categories o f facility space types: the least constrained facility, the moderately 

constrained and the most constrained facility. This is matched with the management 

results, measured on four scales; very significant impact, moderately significant 

impact, less significant impact and no significant impact on management.

Figure 9.6: The extent of impact from change against facility profiles by 
space-time management intervention profiles

Facility
Profiles

Most
constrained

Moderately
constrained

Least
constrained

Co. 2 - imminent 
implementation

Co. 3 - unlikely 
to implement

Co. 1 - fully 
implemented

Not significant Less significant Moderately
significant

Most significant

The extent o f im pact from change

This findings showed firstly, it is not necessary for the most constrained building to 

have the most significant impact on management having gone through changes, 

neither will the least constrained facility require the least effort in management. On 

the contrary, in this research there are strong indications that the management is 

looking into using human strategies to manage spaces, rather than attempting to fix 

them through physical strategies. This is obvious because, naturally, one would expect 

that the most constrained facility require the most significant management input. 

Conversely, what is shown is that the least constrained facility seemed to require the 

most significant input from management. The possible reason for this difference can 

be attributed to the endorsement of space-time policies at the top management level 

and the eventual acceptance at the end user level; individual, working group, business 

units. The emergence of the management o f spatial constraints and management of 

opportunities linked with previous analysis.
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Therefore to manage these space over time, organisations tend to view their spatial 

features in relation to two perspectives; either through the opportunities derived from 

a change in organisation and employment strategies or through a change in space 

strategies. Overall organisations are at different level o f awareness o f the full capacity 

of space-time method.

As a method, the critical management process is focused on diagnosing the problems 

and responding to spatial repercussions from organisational changes. As a technique, 

space time budgets would provide the ‘real’ quantitative and qualitative demand. 

Consequently, a more reliable decision in provision, distribution and utilisation o f 

space could be made. These issues should be directly related to all levels but the 

results are largely reported at organisational level.

The next chapter will conclude with the findings o f the case studies against the 

findings from extant literature and synthesised in the final stage towards developing 

the facility space-time management approach in contemporary changing conditions.
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CHAPTER 10.0 CONCLUSIONS

Thirty years have passed since Professor Cowan speculated on the circumstance of 

'footloose' offices and dispersed working (Cowan, 1969). Within those years, the 

predictions manifested themselves as rapid changes in organisational requirements 

with simultaneous modified forms of provision in the built environment. These have 

been documented either as impact studies concerning organisational change and their 

space provisions (Becker et al, 1991; Duffy, 1983), or as new facility prototypes 

creation (Stone & Luchetti, 1985; Ridgewell, 1993; The Eclipse Group, 1995; Becker 

& Joroff, 1995). Towards the last decade of the 20'*’ century, both entities were visibly 

pursuing economies and resource-based rationalisation.

However, it is progress in the management of facility space which is the focus of this 

study, where management tools such as "clear desk policy", "24 hour office", "first 

come first served", among others, presented a new scope for space-time research, such 

as this.

10.1 Aims and Objectives of the study

The original purpose of this investigation was to develop the basis from which to plan 

the tools needed to rationalise and support tactical, operational and strategic decisions 

concerning the management of facility space under rapidly changing circumstances of 

use. The study had two main objectives: first, to develop the theoretical basis for 

estimating the demand for and allocation of space and second, to propose practical 

techniques for the space-time management of facilities which would enhance the 

planning and management measures already in existence.

An extensive review of space management literature over the last three decades has 

shown that most facilities face recurrent problems in balancing the supply of and the 

demand for space during the use, re-use and ‘change of use' phases. Major studies
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were pioneered in the education, industrial science laboratories and healthcare sectors 

(chapter 7), and recently, the development o f space management issues has 

concentrated on offices, as reported in key initiatives from the demand side by IBM 

(Varcoe, 1993; Becker & Joroff, 1995), Andersen Consulting and Arthur Andersen 

(Chadwick, 1993) and Digital companies (Becker & Joroff, 1995; Skyrme, 1994; 

Jupp, 1995) and from the supply side by Broadgate development (Duffy & Henney, 

1989), Steelecase CDC (Becker, 1990;) and British Airways Call Centres (Smedley, 

1995).

The specific space management issues most frequently mentioned were the drive to 

reduce occupancy costs (Apgar, 1993; Duffy et al, 1993; Becker et al, 1991), 

measures to improve space utilisation (Eley & Marmot, 1995, National Audit Office, 

1996; UAS studies), the management o f change (Grant, 1985; Becker & Joroff, 1995), 

changing preferences and expectations (McLocklin 1996, The Eclipse Group, 1995), 

and the impact o f IT on spatial requirements (Becker et al, 1991; B iithall & Lyons, 

1995; Duffy, 1983; BOMA, 1995). The facility issues most frequently mentioned 

relate to tenure arrangements (NACORE/IDRC, 1995; Elliot & Malien, 1995), churn 

(Grant, 1985), space appraisal and performance (Davies et al, 1985; Duffy, 1992), 

design aspects (Nutt, 1988; Steele, 1983), and the impact o f IT on spatial provision 

(College of Estate Management, 1983; Duffy, 1983; Ridgewell, 1993). The 

organisational issues were mostly concerned with changing working arrangements 

(Clutterback & Hill, 1981; IDS, 1983; Huws, 1993; Capelli & Rogorsky, 1994; 

Britton, 1994; Employment Gazette, 1994), and changing requirements resulting from 

the adoption o f IT systems (Davidow & Malone, 1992; Hirschheim, 1986; Sproull & 

Kiesler, 1991).

A trend where time dimension and time frames were seriously considered in the 

management process was discovered. The development o f a 'space-time management'

250



method has evolved although it appeared fragmented across the industry. Less is 

known regarding the bases for these changes and the importance o f time frames in the 

management of space (Haron, 1997; Varcoe, 1998).

This research investigation has concentrated on the problems o f managing both space 

and time. Three hypotheses were proposed (see Section 7.3.4); first, given the 

contemporary and likely future working arrangement, the traditional methods for 

estimating space requirements will become increasingly inadequate. Second, the 

explicit inclusion of time within space management procedures is likely to result in 

more reliable methods for estimating space requirements, allocating space and 

adjusting the balance of supply and demand over time. Third, space-time management 

methods will provide a more viable and secure basis for the plarming and management 

of space than the traditional methods alone.

Five key areas were selected (see Section 8.2) where the advantages o f applying the 

space-time management method might be expected. The demand side focused on 

arriving at better estimates o f the spatial support requirements in aggregate amount 

and their varieties, the supply side on improved allocation/reallocation procedures and 

the management side, on control measures through improved utilisation and expert 

management responses to changing problem situations.

10.1.1 Method of approach

The three hypotheses and the five key areas were examined through three case studies, 

as a basis for empirical investigation (see Section 8.1.1). The objective o f the case 

study strategy was to analyse the potential relevance o f applying the new space-time 

method alongside the traditional approach by means o f the original case data (see 

Section 8.1). The population for the study comprised commercial business 

organisations occupying headquarters and other building facilities. These
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organisations were from the high change rate category affecting chum  in people and 

space (Grant, 1985; IFMA, 1994; Ryburg, 1996a; Ryburg, 1996b). In this 

investigation, the measure was in changes per period (Birchall & Lyons, 1995), in the 

previous 24 months. This was considered a rapid pace at the time the study was 

undertaken. The rationale is to have a sample population which had undergone 

organisational changes.

Data was collected by conducting structured interviews with those who have 

responsibilities for policy formulation and implementation concerning facility space 

use in their organisations: the director, the facility manager, the property manager or 

the human resource manager, and supported with materials from documentary sources 

such as building plans and space policies. A comparative analytical technique was 

applied to draw out key findings from the case studies which were further analysed 

against conclusions from existing literature to build on the theory o f space 

management over time. The analyses established some internal and external indicators 

o f the organisation, the management and the individuals (see Section 8.3).

This chapter will present the space-time methodology again and re-examine the 

study's hypotheses which argue for the inadequacy o f traditional methods, and the 

reliability, viability and security of the space-time management approach. This is 

followed by a discussion on potential application areas. The chapter concludes with 

inferences for space-time management and suggests the most likely direction research 

o f this type will be heading for and the limitations that might be faced in establishing 

the methodology.
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10.2 The space-time management approach

Figure 1.1 and Figure 2.2 showed the basic areas o f concern for facility space 

management to be the recurrent problems of too much space and too little space, 

inappropriate types and location. But these did not address the time dimension. Given 

the present and likely future circumstances, the management o f facility space poses a 

number o f questions instead: 1) how to know when there is too much or too little 

space? 2) how soon to acquire for the latter and 3) how soon to dispose for the 

former? 4) how to estimate when space is required? and 5) what allocation procedures 

to adopt in association with the duration of use? Here, a real concern for time is 

established.

It is necessary to develop the fundamentals of space-time management method 

through the management process itself. The traditional management process is 

recurrent in five steps: planning (for requirement), organising (for acquisition), 

measuring (for allocation), control (in utilisation) and organising (for more acquisition 

or disposal). The 'space-tim e’ management process however, caters for the 

management of change of existing facility in use, re-use and change o f use. Figure 4.6 

in Chapter 4 has begun to do this. The stages would iterate from measurement and 

diagnosis (through pre-survey activities’ analysis), planning and control (through 

allocation and re-allocation activities), organising (through pilot study and 

experimentation activities), measurement again (through monitoring utilisation and 

review activities) and finally implementing (through communication activities). The 

decision stages precede the first measurement and the implementation stages. This is 

shown in Figure 10.1, which has explicitly included a time frame within the process 

so that the earlier questions could be dealt with appropriately. This process thrives 

within the conceptual framework o f the space-time management system which is the 

interest o f this study.
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Figure 10.1: The space-time management process

Stag e  1 ^
Measurement: 
Utilisation Survey 
Univariate analysis 
on space use pattern^

Stage 2
Planning & Control: 
Allocate o r reallocate

S tage 3
Organising: 

Experiment / Pilot

Decisions

A S ta g e  5 
Implementation: 

B ro c h u r e s ,  s h o w s  
V ideo ,  etc .

1

Decisions

Sta g e  4
Measurement:  
Slonitoring & review

The system (Figure 10.2), is a modification o f the original Figure 7.4. The proposed 

management is the degree o f intervention aimed to maintain the balance between 

supply and demand as organisations change over time. It is made up of management 

responses which vary according to the problem situations, indicated by the changes 

in-use over time. The drivers to the changes in-use may arise from the organisational 

demand requirements (the demand-side), from facility space availability (the supply- 

side), or from the interface level (the utilisation) (see Section 2.4). In turn, the 

required responses will target any of these driving factors in their future management 

policies. These features highlight the dynamic nature of the system. The method is 

adopted systematically with these questions: 1) What are the problem situations? 2) 

Are these permanent or temporary? 3) Which management response is the most 

appropriate?
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Figure 10.2: The space-time management system
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10.2.1 How to identify the generic problem situations?

The problem situations refer to the areas o f concern in the light o f the current variety 

o f working practices, workplace types, venues and locations. The scope for traditional 

space management areas tend to focus on quantitative and qualitative imbalance and 

probably locational inappropriateness. The scope for space-time management is duly 

concerned with the variability o f use o f space over time, the excess or scarcity o f 

availability and the changing demand loads. The crucial task is to identify the 

recurrent problem situations and their expected time frames of occurrence.
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In the traditional approach the precedence is set from the demand-side; one needs to 

know to what degree the variety of activities and work operations, the variety o f times 

that they were undertaken, the variety of venues and locations used, were 

appropriately and sufficiently supported spatially. In contrast, the space-time method 

suggests that the first step could begin from either the demand-side, the supply-side or 

from the management-side. When the long-range business plans o f the organisation 

are known, a demand-led situation results. When the long-range facility plan is 

available, a supply-led situation develops. When businesses are in the midst o f 

changes, management is critical. In the latter, it is essential to conduct an 

organisational utilisation study at each level o f operation - individuals, groups and 

business units - to establish the theoretical versus the actual use (see Section 7.2.1).

The utilisation study will apply the space-time budgeting technique (see Section 

10.2.4) and this will sufficiently provide data on occupancies and frequencies o f use 

patterns (Stansall, 1993; AMA, 1993; Watts, 1994) in the different types of spaces; 

individual, non-bookable, common and building space, etc (see Section 6.4). This 

technique will generate the prevailing utilisation level of each space type under study 

and is then compared to expected target levels set by the management (see Figure 

7.6).

In shared spaces, a further survey is needed to derive the proportion o f time a user's 

demand is satisfied for specified levels o f maximum current availability (Nuffield, 

1961). This technique serve as a measure o f efficiency based either on the whole o f a 

person’s time or that part of the time which the facility space is actually being used. 

This area is seriously under-researched and under reported.

From the quantitative perspective, the generic problem situations arise within two 

extremes: 1) when utilisation ranges from low to under (0%-40%) or 2) from intensive 

to over (80% -100%). The former is indicative of two source problems: low
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occupancies and frequencies in the existing space and time availability respectively 

(see Section 7.3.3). The latter is the converse. In summary, the generic problem 

situations arise when the available resources (the supply side) are in imbalance with 

the activities (demand side) taking place at individual, group or business unit levels, 

indicative from their prevailing utilisation levels.

10.2.2 Supply-side management

The supply-side will establish the amount, types and location in space and time units 

(see Section 8.2.1). The amount of facility space is measured in space hours 

availability (see Section 8.2.1 and 7.3.1), that is the number of workspaces or area 

spaces in sq.metres, multiplied by the number o f hours the space is available to 

support the activities of the organisation in the location per day, per week, etc. It is 

necessary to know before hand which level is being dealt with. Individual workspaces 

are calibrated in number of units of workstation space hours; working group spaces in 

number o f room space hours; business unit spaces in floorspace hours and finally, 

organisational space in building space hours. The notion o f availability has a 

maximum capacity of 24 hours daily, by which management could prepare the facility 

to be readily accessible throughout the day. Types o f spaces are defined by their 

flexibility and manageability of the spatial design features (see Section 4.2.2), their 

ease towards tenurial arrangement (see Section 4.2.1) and their locations - centrally 

situated or dispersed.

10.2.3 The management of demand over time

The organisational side will determine the amount, variety and frequency of demand. 

The amount o f demand required is measured in people hours load or FTE people 

hours. This is directly influenced by the predictability o f work activities derived from 

their space-time budgets, in the different levels o f operation. If  the individual, group
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and business units’ FTE numbers are known at the outset, their product to the actual 

number of working hours per week in which they ought to accomplish their various 

tasks will be aggregated as organisational demand (see Section 7.3.2 and 8.2.1). 

Alternatively, when the organisational employment structure is known, the demand 

load could be deployed into other operational levels respectively. Thus, estimates to 

demand load could be estimated from two different perspectives.

10.2.4 Use over time: Space-time budget technique

Estimates to the use of space over time is carried out through traditional space-time 

budget techniques pioneered in the LUBES and UAS studies (see Section 1.3 and 

Chapter 7.0). Recent applications showed that the time budgets o f work activities may 

be derived from interviews, focus groups (Becker, 1993), diary techniques, self

administered questionnaire (Cullen & Phelps, 1975) or by direct observations and 

activity analysis (FM DATA Monthly, 1997; FM DATA Monthly, 1999b; FM DATA 

Monthly, 1999d; AMA, 1993;UCERG 1970a; UCERG 1970b, Penn & Vaughn, 1995; 

Nuffield, 1961), for each level of operation within specified time periods: hourly, 

weekly, monthly and at yearly intervals, depending on the patterns o f use.

For the individual, data is collected for two states: when the individual is at fixed 

locations, or while mobile. In the former, the time budgeting accounts for the 

percentage time that the person devotes to his or her activities within the premises o f 

the organisation. In the latter, it accounts for the percentage of time spent on activities 

in a variety of locations and in associated travel between locations.

However, the inspection of space-time budgets is governed by their specific project 

requirements (at individual and team levels) or by market forces (at business unit 

levels) and the aggregate outcome of these levels will reflect the overall organisational 

space-time budgets profile o f work within the organisation (see Section 7.1). The
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activity analysis will generate the frequency distribution o f occupancy and the 

patterns o f use of spaces which will indicate the problem situations across the period 

o f availability; the extent o f spaces being empty or temporarily unoccupied or 

occupied for meetings, etc. (AMA, 1993), and at which times o f the day, week, season 

or year.

Then the next question is, are these problem situations temporary, semi-permananent 

or permanent? These can only be determined through the rate o f change o f the 

organization which is essentially the basis for space-time method (see Section 7.2). 

The “speed of change... [is] a primary issue...w here new work environment 

requirements adjustments are made by day, hour and m inute... in contrast to the year 

or decade changes” (Varcoe, 1998) of the traditional approach. At this Juncture, 

interviews are carried out at management level to ascertain the time perspectives. A 

typical question posed is: “Do you expect there will be an increase or decrease in 

space needs in the next month, three months, six months or two years?” Some recent 

documentations o f this type o f planning for organisational facilities requirement are 

readily available (FM DATA Monthly, 1999d; FM DATA Monthly, 1998b). Should 

the organisation wish to apply the technique as a management control to instigate 

change, then the space-time budgets could be set either by policy edict or by 

preferential needs o f the users. The former is top-down approach and the latter, which 

allows the end users to select their preference, is bottom-up.

10.2.5 How does management respond?

A range of time frames could be considered for managing the change; whether 

responses need be 'immediate to short term ', ‘short-term to medium term ’, or medium 

term to possible long term ’. This development is still in the nascent stage (see Section 

10.4.3) but is indeed forthcoming, such as the development o f the Real Estate
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Forecasting Review Process in the SPRINT organisation (FM DATA Monthly, 

1999d).

In traditional management approach, where common facility space problems tend to 

be quantitative in nature viz surplus or scarcity, the typical practices (Figure 2.2) 

showed that surplus spaces may be released on short-term rents (as short-term 

response), or medium-term lease (as medium-term response) or by disposing the net 

usable area (as long-term response); scarcity spaces may be solved by sharing 

arrangement (as short-term response), centralising facilities (as medium-term 

response) and acquisition o f net usable area (as long-term response). These are 

regarded as belonging to facility space strategies.

In space-time management method, the system responds in the light o f two factors; 

according to the time frames o f the problem situations and according to the goals and 

objectives of the business. Thus short-term problem situations with unexpected 

increase or decrease in demand, will call for short-term measures. For example, when 

events tend to over-run; meetings tend to exceed their expected time, a certain level of 

tolerance would be allowed in the allocation procedure, by focusing on fit-factor 

(Rawlinson, 1973) or slack time (UCERG, 1974). In medium-term problems, where 

there are recurrent changes due to seasonal influence, will apply medium-term 

measures requiring the flexibility o f design elements, e.g. to manage facility shut

downs (Nutt, 1988). Finally, in long-term problems, where there will probably be a 

change in business strategies for example through mergers, will call for some strategic 

measures. Typically, long-term measures must decide on future facility needs in 

tangible physical entities, such as build or lease. In space-time approach, some 

organisational and employment measures are now offered, e.g. flexible working 

arrangements (see Figure 6.2) such as teleworking (see Section 7.4.5) alongside the 

space support strategies mentioned earlier.
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In summary, the space-time management method sets out explicitly to include the 

time dimension in space management procedures by generating options to respond to 

problem situations depending on the effective demand load profile o f the organisation, 

the available supply of spatial resource expressed in terms o f space hours and the 

levels o f space utilisation o f the facility during the available time. The concern next is 

the examination of the ‘space-time management system’ o f the case organisations 

against the three hypotheses mentioned previously.

10.3 Re-examination of the study^s hypotheses

Chapter 9 has described in detail the management problems resulting from the 

application o f traditional approaches to space management, the expected benefits and 

disadvantages derived from the space-time approach and the management profiles as 

distinguished from the case studies investigation. The latter results showed that the 

three organisations were at different levels of awareness o f the full capability o f the 

space-time method as a management tool.

This section attempts to summarise the findings from the case studies by comparing 

them with past and recent space management literature to confirm, refute or modify 

the study's hypotheses mentioned earlier.

10.3.1 The inadequacy of traditional management methods in contemporary 

circumstance

Previous space management literature identified that the slow changing nature o f 

organisations adhered to the space per person indicator when estimating the total 

space requirement, for amount, types and location. When this traditional approach is 

applied in conditions of rapid change, particularly when IT developments impact on 

organisational work process (see Chapter 6), major limitations can arise. The effects 

include gross overestimation o f personal workspace requirements (Young, 1992;
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Young, 1994; Vischer, 1995); lack o f diversity in the space types provided, both 

within and without an organisation’s premises (BOMA, 1995; Becker & Joroff, 1995; 

DEGW & Teknibank, 1992); inflexible arrangements o f usable spaces (Becker 1993, 

Chadwick 1993) and inefficient utilisation o f space generally (Harrison, 1996; Eley & 

Marmot, 1995).

As a result, some radical approaches have been adopted in terms o f quantitative 

demand estimates and qualitative variety o f provisions. For instance, in one 

investigation, the total amount o f desk spaces was estimated to be sufficiently for 30% 

of the total population in an organisation (Apgar, 1995). This is a massive reduction in 

contrast to traditional expectations o f one to one allocation. Next, diversities were 

created in the form of multiple activity settings within an organisation (Stone & 

Luchetti, 1985). This is a significant shift from the traditional workspace 

arrangements which were largely based on a person’s rank and status. Additionally, 

multi-venues were provided, external to the organisation's facility (Ridgewell, 1993). 

This freed the workers from having to frequent fixed work locations. This review 

seemed to support the first hypothesis.

Hypothesis 1: Given the contemporary and likely future work conditions, the 

traditional methods for estimating space requirements will become increasingly 

inadequate.

The findings of the case studies initially gave mixed results. On one hand, contrary to 

expectation, there were case organisations which asserted that traditional space 

standards were still relevant (see Appendix 2: A l, A2 &A3). On the other hand, in- 

depth analysis confirmed that the effects o f inadequacies were present.

In the first instance, it was found that the nature o f organisational change itself was an 

influencing factor. IT was not extensively promoted in their work organisation and
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face-to face communication which required the presence o f the staff within the facility 

was imperative. Therefore, the traditional method remains applicable. In the second 

instance, management realised that some work activities could be undertaken 

effectively in blocks of duration; some could be performed in less than 20-60% o f 

their expected time at the allocated workspaces (Appendix 2: A l, A2 & A3) so that 

for the rest of the available time, the space would be under-utilised (section 9.1.2). 

This indicates that the ‘space per person’ allocation is not particularly relevant in 

relation to space-time budget records o f the actual duration o f use o f the workspace.

Furthermore, there is a weak relationship between the number o f employees and the 

amount o f space to be provided (Section 9.1.1). The difference between theoretical 

space per person ratios to the actual in-use ratios of each organisation was 

inconsistent. Should management rely on this indicator, future estimates could be 

grossly misleading. The case studies evidence also showed that individuals and 

groups have a tendency to ask for a wider range o f primary workspace types to be 

provided within the central facility (Section 9.1.3). In contrast, future requirements o f 

flexible working practices increasingly require multi-venue arrangements (Appendix 

2: A l, A2 & A3). Should management apply the current perceived indicators for 

increase of primary workspaces, then there will be a serious mismatch between 

demand and supply in the future.

Recent research and reviews seemed to reconfirm the inadequacy o f the “old ways o f 

planning workspace” which tend towards excessiveness and inefficient responses 

(McGregor, 1999:59) as mentioned previously. McGregor forwarded questions such 

as, “what if organisations need less space, not more?” or “what if different locations 

are needed or if not required at all?” Such claims have been substantiated through 

performing comparative analyses on annual occupancy costs (Apgar, 1998). It was 

found that these costs were highest in traditional space office types, gradually
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decreasing in shared spaces or virtual arrangements o f the new working environment 

organisation (Apgar, 1998:129).

Therefore having considered the past and recent literature together with the case 

findings, it may be inferred that the traditional methods o f estimating space 

requirements are becoming increasingly inadequate when applied to organisational 

changes that involve new work practices but may remain relevant in slow changing 

organisations.

10.3.2 The reliability of the management method when time factor is considered

The above analysis tried to point out the shortcomings o f the traditional space 

management method in terms of demand estimates. The approach is inefficient since 

it tends to provide for long-term assigned space when a variable time for use is 

required. Similarly, it tends to supply too many individual workstations when the 

change in nature of work calls for group spaces and mnlti-venue locations.

Many studies have proposed new methods to counter these inadequacies when 

estimating spatial requirements, allocating space, and adjusting the balance between 

supply and demand in the light o f rapid changes. The time dimension was explicitly 

included in the space management analysis. Past examples showed that, when 

activities were time-tabled and therefore predictable, estimates o f the amount, type 

and location of spatial demands could be more realistic (Rawlinson, 1973). Each 

activity has its expected demand load and would need space to support it (UCERG 

studies). This makes measurements by headcount as superfluous (FM DATA 

Monthly, 1999a), particularly when there is no prior knowledge o f intended activities 

(FM DATA Monthly, 1999d).

On the other hand, when the activities’ demands are known, the potential capacity of 

the facility could be estimated with flexibility; sometimes smaller capacity and
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sometimes larger (Chadwick, 1993; Atkinson, 1984; Atkinson & Meager, 1986). This 

is a different approach compared to using the occupancy densities (see Section 3.1.1) 

which tend to generate a rigid estimate. Similarly, their allocation to space will vary 

with changes in activities (Doidge, 1972) and not necessarily with status and rank 

(Becker et al, 1991; FM DATA Monthly, 1999e). When the latter is applied there is 

little room for manipulating reallocation o f spaces. However, when the balance 

between supply and demand over time was managed through targeting utilisation 

levels instead of space per person ratio (UCERG, 1970a; UCERG 1970b) there is a 

big room for manoeuver. This review would seem to lead to the second hypothesis.

H ypothesis 2: The explicit inclusion o f time within the space management procedures 

is likely to result in more reliable methods for estimating space requirements, 

allocating space and adjusting the balance of supply and demand.

The simulation carried out in the case studies has produced estimates o f the total space 

requirement that are some 17% to 33% lower than those resulting from traditional 

methods (Section 9.2.1), and releasing 27%-35% o f usable area for diversification 

(Section 9.2.2). This was effectively achieved through a reallocation technique, 

commonly practised in industry such as in these companies; IBM UK Ltd, Digital and 

Andersen Consulting. Space allocation procedures now depend on the average 

duration of activities time spent at the workspace (see Appendix 2, A8). The higher 

the average time spent at the workspace, the more eligible for space assignment. 

Conversely, shorter duration would lead to a degree of space sharing (Appendix 2: 

A l, A2 & A3). As a result, primary usable areas have lesser allocation o f dedicated 

workspaces, creating a balance which could be diversified into other space types 

(Section 9.2.3).

When estimating capacity requirements, organisations need to adopt reasonable 

targets for utilisation level o f their space (see Section 7.4). The case studies simulation
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showed that actual reported utilisation o f the facilities ranged between 36%-41% 

(Section 9.2.4). If  this current utilisation need to be improved, to say, 50%, with full 

occupancy assumed at 70%, then the frequency factor need to be increased to 71% 

(Section 9.2.4.1). This means that the facilities could accommodate higher numbers o f 

full time equivalent users, anywhere between 3% - 32%. The variation resulted from 

changes in contractual policy (Section 9.2.4.3). If  on the other hand, the duration o f 

use is constant, the capacity could be augmented by some form o f sharing 

arrangements. Similarly, fixed availability o f supply o f each space type could be 

effectively occupied by more than one full-time equivalent (FTE) (Section 9.2.4.2). 

When spaces are available to a capacity o f 24 hours maximum per day, the amount o f 

space availability would be overwhelming (Section 9.2.4.4).

However, these adjustments were feasible in short-term arrangements. These require 

utilisation levels being targeted and the space resource augmented with the use o f the 

time factor (Section 9.2.4.4). In long-term arrangements, when business plan and 

strategies were considered, the spatial flexibility o f existing spaces had to be 

recognised as well (Appendix 2; A l, A2 & A3). The changing patterns o f use could 

be further absorbed through contingency spaces, spatial adaptation or employment 

adaptation.

The review o f recent literature tends to confirm the reliability of applying the 'space

time' notion in terms of estimating capacity requirement and for planning through 

different time frames. Thus organisational people hours demand could be deployed 

into space, place and time (Nutt, 1999:29), regardless o f change factors. It could also 

enlarge the requirement for a variety o f work settings to suit changing needs (Varcoe, 

1998) and explicitly built into the analysis to produce the different time frames, short

term or long-term, for adjustments (FM DATA Monthly, 1997; FM DATA Monthly, 

1999^L
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Therefore, from past and recent literature and the case findings, it can be inferred that 

explicit consideration o f time within the space management procedures is likely to 

result in more reliable methods for estimating space requirements, allocating space 

and adjusting the balance o f supply and demand. The space-time measures o f the 

demand load in people hours and the supply load in space hours, and the utilisation 

levels, are seen as the common denominators in future changes. Changing 

organisational requirements at most levels o f operation could as a result be 

accommodated and managed with reasonable flexibility by taking into consideration 

the level of certainty for change.

10.3.3 The space-time management method as a viable and secure basis for the 

planning and management of space.

Recent literature has demonstrated the various examples o f real space management 

arrangements which responded to changing demands, already adopted in industry (see 

Section 8.2.5). These practical management techniques were developed to reconcile 

the change aspects for prospective occupiers and facilities (Appendix 1: A3). The 

common strategies were focused on organisation/employment, IT/physical workplace, 

and use and management (see Figure 6.2). But there must be some clear net benefits 

from arrangements which organizations opt for.

Take for instance sharing facilities as practised in Andersen and IBM. It is believed 

that sharing ensures efficiency in the use of space particularly for mobile users. A 

similar result is achieved through booking arrangements. When responses such as 

universal provision were considered, it was expected that low churn costs (FM DATA 

Monthly, 1999c), would be encountered as people and not panels are moved (Ryburg, 

1997). When responses through clear desk policy are considered, such as those 

practiced in IBM, it is seen that constant availability o f space is ensured. Thus peaks 

in demand can be easily handled (Becker & Joroff, 1995). Responses such as multi
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use function space seemed applicable for general activities, while flexible work 

arrangements such as teleworking allow complete freedom to the workers and also to 

the organisation. The latter is freed from being tied down to maintain excessive 

physical space. This review seemed to support the third hypothesis.

Hypothesis 3: A space-time management method will provide a more viable and 

secure basis for the planning and management o f space than traditional methods.

The case studies support the well-known fact that management responses to changing 

conditions are related to current problem situations and potential future plans. 

Decisions tend to vary across specific time frames o f change expectation; less than 

eight weeks (immediate-short term); up to six months ahead (short-medium term); and 

five or ten years ahead (medium-long term). The anecdotal evidence (Appendix 2: A l, 

A2 & A3) has observed that medium-term change expectations tend not to involve 

move or relocation decisions, rather, typical responses were modifications to space 

use, space adaptation, review of space standards and flexible work arrangements 

(Section 9.2.5; Appendix 2; A l, A2 &A3).

In a situation of unexpected demand, the case findings showed that management was 

capable of taking short-term decisions quickly, using tactical measures by offering 

space sharing. Accordingly, shared assigned worked better than first-come-first- 

served basis (Appendix 2, A l). In a situation o f predictable demand, management 

would adopt typical operational measures through furniture arrangement, activity 

settings or an innovative strategy by space charging. As a result, the activity settings 

strategy was not fully appreciated by individual users and space charging on bookable 

rooms was eventually thought not feasible. Finally, in a situation o f uncertain demand 

for unpredictable circumstances, management would adopt some kind of control 

measures usually by decreasing the amount o f space per person or by adopting fewer 

space standards. This was found particularly useful when the Head Quarter sites were
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preferred over others. An alternative option was by adaptation strategy, as a means to 

defer direct property investments in new builds as long as possible (Appendix 2, A l, 

A2 & A3). Thus when the time frames o f decisions or responses could be identified 

suggests that a 'space-time management method' is already in practice at different 

levels o f implementation in the case studies although at different level o f impact and 

acceptance.

The space-time budgeting technique which complements the management method is 

applied to derive the utilisation levels o f the different organisational operations. The 

simulation from case studies indicated this is feasible. The technique rationalised 

employees into groups of different time-budgets rather than occupational functions. 

The implications showed that those who actually used their space for less than 20% of 

the time for which it was available found themselves targeted by management to 

improve the utilisation of the workspaces (Appendix 2, A l & A2).

Recent papers lend explicit support to space-time management. The current key 

objective of workspace management is to match requirements o f the tasks to be 

performed to the most effective time-space relationship (McGregor, 1999: 61). The 

initiatives combined the organisational needs from short-term to long-term demand 

(FM DATA Monthly, 1997; FM DATA Monthly, 1999b) to achieve the balance 

between supply and demand at facilities portfolio level. These developments prevail 

in the education and science laboratories facilities research particularly in the United 

States (FM DATA Monthly, 1999d) and is promising in some parts o f Asia (Chulasai 

& Chotipanich, 1999) and in the United Kingdom (Housley, 1997). However, the 

viability o f the space-time method is well known in the offices sector, when "key 

trends o f IT convergence and performance offer greater time and space options to end 

users" (Watts, 1999:105) and this goes beyond mere allocation. The end users have
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now "choice in the selection o f work setting - as they look for more freedom, fluidity 

and excitement” (Watts, 1999:107).

Therefore having considered the literature together with the case findings, it could be 

inferred that space-time management is viable in view o f its ability to produce real 

estimates for future requirements in amount and diversity o f space types. But there are 

potential disadvantages arising in its implementation at the individual, groups and 

business units’ level of operation. Nevertheless the method could be a secure basis for 

the planning and management since the method and technique have been developed 

systematically to face the dynamic changes within the organisations.

10.4 Applications of space-time management methodology

A major concern o f highly variable use patterns is to develop management systems 

that permit a versatile and flexible response in the provision o f spatial support. A 

basic formulation in the process cycle discussed previously has already established 

that tactical responses are short-term in nature, operational responses are medium- 

term and strategic responses are long-term. Space-time management necessarily treats 

the three time frames as equally important (see Sections 2.4.1; 2.4.2; 2.4.3), although 

Facility Management authors tend to stress that the strategic nature is more dominant 

(Lawson, 1996; Reeves, 1999; Hinks, 1999; Nutt, 1999) because of the critical 

decision making requirements, particularly in holding properties and real estate.

This method will be explored in four broad areas o f potential application: strategic 

planning and forecasting space requirement (Figure 10.3a); strategic positioning 

through estimating capacity requirement (Figure 10.3b); strategic management for the 

management of change (Figure 10.3c); and strategic design for future management o f 

space (Figure 10.3d). These will be dealt with in sequence.
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Figure 10.3: Application areas of space-time management methodology

(a): S tra teg ic  p lanning for new  w ork practice in itiatives (b): S tra te g ic  position ing  for supply-led  in itia tives

DEMAND
-SIDE

POSSIBLE
M A N A Œ M E N T
RESPONSE

USE
OVER

SUPPLY
-SID E

POSSIBLE
USE
O V ER
TIME

RESPONSE

SUPPLY
-S ID E

(c): S tra teg ic  m anagem en t to the prob lem s of 
con tinuous change

(tl): S tra te g ic  design for m anagem en t-led  in itia tives

DEMAND
■SIDE

USE 
OVE R 
TINIE

POT E NT I .Al.
PR O B IE M
S TLA 1 0 'S

SUPPLY
-SID E

POSSIBLE
M A N A Œ M E N T
RESPONSE

-SIDE

USE
OVER
TIME

POSSIBLE
M A N A Œ M E N T
RESPONSE

POTENTIAL
PROBLEM
S IT IA T IO X )

SUPPLY
-S ID E

271



10.4.1 Strategic planning for new work practice initiatives

Take a circumstance when the management decides on a major organisational change. 

The demand load (demand side) is potentially known, now and in future (Figure 

10.3a). Let us consider a situation when the demand for space is likely to change 

fundamentally as a consequence of new working practices, innovative contract o f 

employment, different business priorities, or technological advancement. Therefore, 

how to procure space?

The space-time method will predict the future demand for space for any given 

organisational change by the mix o f working practices that it might choose to adopt. 

The availability of long-range plans o f business units and the organisation will trigger 

the initial key strategic decisions on facility space requirement. What business 

activities are intended? What are the proportion o f routine to non-routine work 

activities?

The nature of work suggests the amount o f time over which activities are performed at 

the workspace. The product between the number o f contractual hours and the relevant 

space-time budgets gives the effective demand load for the specified period. 

Consequently, higher sharing ratios are potentially allocated to the lower space-time 

budget scale (less than 20%, etc) and the converse for higher scale (more than 70%). 

Given that a set o f utilisation guidelines has been established for different types o f 

space; the division between effective demand load and utilisation levels will represent 

the estimates for capacity space hours available which can be translated into estimates 

o f number of seats available and programmed into net usable area (NUA) and net 

internal area (NIA) according to the organisation's space policies; management will 

need to decide on its own form of procurement. Typical strategic planning decisions
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options for long-term needs are new build investment initiatives or by anchoring 

leaseholds. Where new work practices are concerned, typical options are IT / support 

facility strategies (see Figure 6.2) for the long-term, and utilisation strategies for the 

short-term tactical measures.

10.4.2 Strategic positioning for supply-led initiatives

Take a circumstance when the management decides on a steady state policy at facility 

level. Then a supply of space is known and fixed, now and in future (Figure 10.3b). 

Let us consider the situation where the opportunities for spatial support in the market 

supply has changed with the introduction o f new types o f space, new uses, mixed 

uses, new types o f venue and location, new types o f leasing arrangements etc. In this 

situation, the organisations plan to change, but resist decisions to new builds. They 

really want to do a strategic positioning within the supply availability with 

consideration to spatial constraints and opportunities and technological support. Thus 

the immediate effects are managed through the allocation o f space to activities (see 

Chapter 4.0).

Currently, market opportunities have changed dramatically and has set out to provide 

worldwide support of fully serviced office space (Bradley, 1999) on a ‘provide as 

need and when needed basis’. The application o f space-time method will measure the 

supply in space hours availability by types o f space, and adopting a targeted 

utilisation level. The product between space hours availability and the utilisation level 

will generate an estimate o f potential people hours demand load which could be 

accommodated by the facility resource. This is translated into workforce structure 

which varies according to their employment or contractual arrangements (Appendix 1, 

A3; Section 5.3.3). This allows the dynamic changes in demand to occur continuously 

and enabling the organisation to position itself in the market as supply dictates
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(Sections 9.2.4.3 and 9.2.4.4). The strategic positioning dimension o f the space-time 

approach will enhance the capacity aspect of spatial support.

10.4.3 Strategic management to the problems o f continuous change

Take a case when the management decides that the steady state is maintained through 

a targeted utilisation level, for now and in future (Figure 10.3c). Let us consider a 

situation when the use o f space fluctuates throughout the different periods o f time 

available, creating peaks and troughs. The space-time management method is set up to 

balance the supply and demand by improvements in utilisation through allocation and 

reallocation procedures.

If the current utilisation of an existing space falls below or rise above the reasonably 

acceptable level, measures have to be taken to set this back to target. This is targeted 

at two sources, the duration of use or the occupancy levels in their respective time 

frames, short, medium and long term (FM DATA Monthly, 1998a). Hence, in peak 

times, duration o f use may be reduced, and occupancies increased, and vice versa for 

the troughs. This results in a uniform distribution in the long term.

10.4.4 Strategic design for management led initiatives

Take a circumstance when the management eventually decides to take on additional 

space in new build, adaptation or refurbishment options. Thus a strategic design 

approach is considered. In space-time application, the effectiveness and efficiency o f 

the building space design must be appraised to determine the extent o f flexibility, 

adaptability, capacity and suitability (Gibson, 1999; Nutt et al, 1996; Davies et al, 

1985; Duffy, 1983; Davies et al, 1985; Clynes & Branton, 1984). Building plans 

evaluation will generate the manageability of the design for management to cope with 

space layout rearrangements or subdivisions across different time frames. Appraisal 

and rating techniques for buildings and facility spaces have been fully documented

274



(Baird et al, 1996; Becker, 1990). On the other hand, post-occupancy evaluation tools 

or user based evaluation will assist on defining the relative suitability or relative 

severity o f spatial constraints from which facility changes have created.

Figure 10.4 has attempted to summarise the potential applications of space-time 

management with some practical techniques. The variability o f use (the row), is 

encountered at all the four levels of operation but the measures (the column) vary 

according to the nature of the problems. These measures could be approached from 

the supply, demand or management side. For instance, it is anticipated that short-term 

tactical measures will counter unexpected problems - at the individual level, requiring 

constant availability o f spaces such as free address; at the group spaces requiring time

tabling arrangements and at business unit level offering space chargeback and finally 

at the property portfolio level, requiring hotelling arrangement. These problem 

situations require immediate available supply and the availability o f contingency 

elements is important.

Medium-term operational measure is used for recurrent problems. There is hence an 

element o f certainty in its provision. At the individual level, requiring just-in-time 

arrangement, at the group spaces requiring a booking system and at business unit level 

requiring multi-function spaces and finally at the property portfolio level, requiring 

adaptation arrangements, among others.

Long-term strategic measures are for uncertain and unpredictable problems - at the 

individual level, requiring flexible working arrangements, at the group spaces 

requiring touchdown spaces, at business unit level requiring satellite offices and 

finally at the property portfolio level, requiring virtual office arrangements. Innovative 

measures in this category include outsourcing and the 24 hours office. These problem 

situations have a high degree of uncertainty and therefore the space provisions should 

be constantly ready at all possible locations.
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Figure 10.4: Some examples of space-time management measures to
accommodate changes in use over time
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•clear desk policy

•time-tabling 
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•group address
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medium term 
operational 
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•JIT / hotelling 
•electronic home office 
•first come first served 
•wheeled androllingped 
•cordless phone 
•laptop compilers

•booking system 
•team office 
•shared office 
•universal plan

•multi-use function 
•systems furniture 
•non-territorial office 
•universal plan 
•allocation 
•modification

•adaptation 
•conversion 
•refirbishment 
•universal plan

long term  
strategic and 

innovative 
measures

•flexible working 
•shared office 
•non-territorial office 
•homeworking

•touchdown 
•mobile networking

•satellite office 
•telecentres

•virtual office 
•satellite office 
•telecentres 
•office of the future 
•private enterprise 
centres
•24 hour office

10.5 Conclusions

One of the main problem areas in the management o f facility space particularly in the 

office sector, is in maintaining an appropriate balance between supply and demand for 

space as organisations change. This study has explored the viability o f explicit time 

considerations within management procedures which promises to produce a more 

reliable method and technique for different problem circumstances in the short-term, 

medium-term and long-term.

Some limitations have emerged since the generic methodology, which focuses on the 

nature o f allocation for different levels of predictability o f demand, availability of 

supply and space utilisation has surely limited application to 'case specific'
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organisations. These tend to vary in the nature o f business activities and the 

organisational culture.

Perhaps the biggest challenge lies in data collection and analysis o f the space-time 

budgets. In this study it may be that the respondents were inclined to respond by 

selective memory which in turn, influenced the explanation o f causal factors in 

clarifying the phenomenon. Although there are other techniques available, such as by 

diary self-reports and observations, the former was criticised to produce potential 

over-estimates in the time spent on important activities and under-estimates in 

personal time (Hartley et al, 1977), and the latter for not being practical because o f the 

constraints o f time or expense (Hartley et al, 1977). Additionally, there is a time lag 

for processing the data to be o f value to management when making decisions on 

strategies to adopt.

Despite all these criticisms, future studies should conduct a survey on space-time 

budgets at the individual user level. This will substantiate the database with 

quantitative data on the amount of time different levels of operation spend in various 

sorts of activities and to produce a continuous activity over time. This will be used to 

explain and predict patterns o f activity o f different groups o f population in time and 

space and to identify the circumstances when the patterns return to full circle.

Another potential limitation could be from the initial assumption which treats facility 

data as considerably reliable since they do not change frequently. On the contrary, 

these design features should be observed regularly, for example by walking around, to 

check the cumulative constraints in physical dimensions which could shed light on 

some building performance issues and hence clarifying some user performance issues.
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The research has successfully produced the indicative trends on the development of a

new space management method to solve capacity needs, adjust allocation procedures

and alleviate utilisation problems under rapidly changing circumstances.

• Given contemporary and likely future conditions, traditional methods of 

management are becoming more inadequate but may otherwise remain relevant to 

slow changing organisations where work is fully organised in one location, at 

designated workspace or central office. When work is planned to be distributed, 

compounded with intensive use of IT, there arise varying requirements in the size, 

types and location o f spaces across different time frames.

• The inclusion o f time will likely result in more reliable estimates under these 

changing circumstances because the more predictable activities, usually short- 

termed, have imperative and critical demand for space compared to uncertain 

activities of the long term. The latter would require constant availability at market 

level to cater for when need arises.

• The real demand estimate o f the amount and diversity o f space is derived by 

taking into account the actual performance o f activity tasks in people hours load 

and not merely by occupancy factor which resulted in a significant reduction in 

the net usable and net internal area estimates compared to the traditional approach.

• The real supply estimate o f the amount is influenced by their space hours 

availability to ensure a reliable estimate o f the facility capacity and their variety is 

influenced by the relative severity o f spatial constraints as these factors have 

varying degrees o f limitations on the activity, operations and management o f an 

organisation.

• The space-time management system has immediate application in all forms of 

work practices over space and time. The system develops within the context of 

various problem conditions which arise, indicative from the levels o f utilisation: 

over or under in comparison to a targeted level. The monitoring and review stage
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which applies the space-time budget technique helps to highlight these problems 

situations and offers some measures for management.

Within these broad conclusions, several issues on development and application of the 

method arise accordingly:

• the calibration o f the allocation guidelines relating to sharing, at the individual and 

group levels, have significant influence on the real demand estimates of the 

organisation

• the determination of the extent of control over allocated spaces at all levels of 

operation tend to influence the basis for adjustments o f supply and demand for 

space over time

• the targeted utilisation levels which could be manipulated separately from either 

the duration of use or the size of groups tend to influence the employment 

structure directly rather than presented as an option to improve space use

• the integrity of the data derived from space-time budget techniques establishes the 

options for management responses offered by the expert system

• the organisational and facility policies are essential elements which initiate the 

management of space over time

This research investigation has tried to produce a spectrum of space-time management 

practical concepts and techniques displayed in a typology (Figure 10.5) and as a 

continuum (Figure 10.6). The typology shows the interaction o f two dimensions: 

predictability and utilisation. Very predictable events o f high utilisation require the 

application of the traditional method in space assignment. In the other extreme 

situation, very unpredictable events with low utilisation require the application of
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space-time methods with ready availability o f flexible spaces and locations. The 

continuum could be interpreted to show the nature of allocation which transmutes 

correspondingly with variations in facility locations.

Figure 10.5: Practical concepts of space-time management
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Figure 10.6: Continuum of space-time management options
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In retrospect, at their most primitive level organisations display a reluctance of 

implementing space-time methods unless prodded by top management. At its most 

developed level, organisations will fully implement the space-time method across the 

full spectrum. Further research is needed to classify the different strategies according
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to the dynamic problem situations. Present trends show that workplace strategies are 

adopted for strategic planning and design problems (see Sections 10.4.1 and 10.4.4); 

adaptation and refurbishment for strategic positioning problems (see Section 10.4.2) 

and contingency planning for strategic management problems (see Section 10.4.3). 

Research is also needed to keep pace with the development in industry on how 

organisations and individual users capitalise on this method - to develop a more 

flexible structure o f human resources and to adopt the flexibility to organise work and 

life, respectively.

If the above findings were to be offered to the case studies organisations, they would 

perhaps see why things were as they were. Obviously present developments are 

spurred by the shift in the space-time coincidence work organisation model to the 

fourth quadrant (see Figure 5.1), which is state-of-the-art in the current world of 

business organisations. But it is also clear that, the approach will not completely 

eliminate the traditional method, rather it will enhance and support management for 

making secure decisions about use and management o f space. Some day the limits to 

change will be reached. Prudent space-time management may not ward o ff that day 

but, hopefully, it will delay it for a while. This is the special outcome from the present 

research. As results of further empirical investigation are available, a general theory of 

space resource management o f facilities can be developed.
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APPENDIX 1:THE SUPPORTING DETAILS FOR LITERATURE REVIEW  

A l: Critical parameters of spatial resources

There are several places within the thesis where references to spatial factors are made. 

For instance when dealing with imbalance o f supply and demand (Chapter 2.0), about 

changing patterns o f supply o f facility space (Chapter 5.0), regarding inappropriate 

distribution o f usable space and inflexibility o f rearrangement (Chapter 6.0) and the 

potential viability to a richer understanding o f the diversity o f space (Chapter 8.0).

Generally, some o f the critical aspects o f spatial resources are attributed to 

configuration and dimensional parameters. To a lesser degree, operational aspects 

may also be considered - which are attributed to location, tenure, transport, access and 

parking, regulations, security, health and safety arrangements, usability, flexibility and 

manageability.

Space configuration factors are made up essentially o f planning and column grids. 

These determine how spaces are planned, particularly in sizing the rooms and in the 

provision o f corridors. Some simple rules are followed, for example, a 1.3m grid 

allows for a 2.7m wide office and a 1.5m grid allows for a 3m wide office. Grids tend 

to affect the planning of space significantly because they have a direct impact on the 

efficiency of provisions for cellular offices. When grids are inappropriately measured, 

major wastage can result.

Dimensional factors are attributed to floor depth, floorplate size, core and riser size 

and location, entrance and floor access arrangements including fire escape provisions. 

Floor depth determines ease o f interior configuration for the permutation o f the 

number o f zones for layout planning. Ideally, three zone spaces gives greater 

flexibility in planning for the types and quality o f spaces whether cellular, open plan 

or storage spaces.

The floor size allows for the building to be subdivided into a number o f separate units. 

A contiguous floor plate will promote circulation routes and internal communication 

between working groups and departments. This in turn will make operations easier. A 

range o f 500-2500 sq.m. will provide the most usable spaces (DEGW & Teknibank, 

1992:18) and probably meet the requirements o f most market sectors.

The size and location of cores and risers will affect the landlord or tenant efficiency 

ratio. Core sizes are typically categorised as “poor”, “good” or “excellent” and should 

be between 1 3 - 2 0  % of the net internal area for the landlord's efficiency and between
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1 5 - 2 5  % of the net internal area for the tenants' efficiency. The size and location o f 

cores and risers will subsequently have implications on the subdivision and sub

tenancy because these will provide direct access to lifts, toilets and escape stairs and 

will also minimise shared lobbies and protected corridors. Escape stairs tend to relate 

to the size o f the building, floorplate, number o f floors and position o f  staircases. In 

modem buildings, staircases are generally used for escape purposes rather than inter

floor communication, and should be designed to meet the maximum occupancy o f the 

building during its life span.

The height o f each storey has a major effect on environmental requirements and is 

related to floor depth and floor plate size, particularly the number o f internal columns 

used which allows for maximum flexibility and good visual comfort. As for 

environmental parameters, where underfloor air conditioning or ventilation system are 

adopted, the raised floor dimension will need to increase.

The provision o f passenger lifts, should use the rule o f thumb that not all o f the 

population uses lifts and lifts for goods are typically dedicated to buildings o f over 

5000-10000 sq.m. In terms of information technology, where risers are shared, it must 

be ensured that cables should not pass through the other premises. Table 1.1 shows a 

consensus o f best practice in terms o f critical parameters of spatial resources. This 

table is useful when comparing the case studies facilities, in evaluating the extent of 

design and spatial limitations.
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Table 1.1: Best practice of critical parameters in using spatial resources

A ttributes M easures B est P ractice
Floor depth: standard 18m
perimeter - perimeter (1) traditional 14m-16m

narrow <14m
perimeter - atrium (2) standard 15m -18m
perimeter - core (3) shallow <6m

medium 6 - 12m
deep >12m

atrium - core (1) standard 6m -12m
glass - core (2) standard 9m -12m
glass - glass (2) standard 13.5m -18m
Grids:
planning grids (3) Typical 1.5m X 1.5m

European 2.4m  X 3.7m

column grids (1) 6m, 7.5 m and 9m

Floor size (2) very large >4000m
large 2000-4000m
medium I000-2000m
small < 1000m

Landlord efficiency ratios: NIA/GIA (2) excellent 84-87%
good 80-83%
poor <80% , >87%

Tenant efficiency ratios: N UA /N IA  (2) excellent >=  85%
good 80-84%
fair 75-79%
poor <75%

Storey height: standard 2.6  - 2.75 m
floor - ceiling (1 )
floor - floor (2 & 3) standard 4 - 4.5m

high > 4.5m
standard 4.1m
low < 3.8m

Fire escape stairs (1) 1 pp 1 0 -12m
Lifts: standard 1 pp 14 sq.m
passen ger(1)
goods ( 1) standard dedicated lifts

Service zones: standard 150 mm.
ceiling lighting zones ( 1 )
raised floor zones (1) standard 150 mm.
Information technology: standard 2 X 1 serving every 500 sq.m
comm unication rooms (2) GFA

S o urce :  l ) B C O ( 1 9 9 2 ) .  2) D E G W  & T e k n ib a n k  (19 9 2 ) ,  3)  D av is ,  e t a! ( 1 9 9 3 b )
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A2: Selected applied research on space management

The space management literature relevant to this study is outlined in eight different 

types o f applied investigations, beginning from the 1980s, when considerations about 

the impact o f IT on office space began to emerge. The selected research studies 

pertinent to this study are: UK ORBIT 1 (Duffy, 1983), North American ORBIT 2 

(Davis et al, 1985), Property and IT (College o f Estate Management, 1983), 

Responsible Workplace (Duffy et al, 1993), Apgar (1993), Tenant Demand (BOMA, 

1995), Managing space Efficiently (Becker et al, 1991) and Intelligent Building 

Europe (DEGW & Teknibank, 1992). The purpose o f this review is to summarise the 

research methods and findings in relation to the management o f facility space. These 

synopsis are also invaluable in supporting the introduction to space management for 

the first time in the thesis (see Chapter 1.0) and their details are relevant when making 

comparisons to case findings in Chapter 10.0.

ORBIT 1 (Duffy, 1983)

This study sets out to investigate the impact o f IT on the shape and function o f office 

buildings and the ability of building to meet the present and future requirements of 

potential occupants. A survey sample of twenty-two existing buildings representing 

the full spectrum of office space types available in the UK was taken and assessed in 

terms of ability to cope with the implementation of IT. The findings showed that these 

occupied premises were under-estimated in terms o f total requirement and that 

extensive adaptation and improvisation was needed to accommodate networked 

electronic equipment. The study concluded, amongst other issues, that IT will change 

the patterns of space use in organisations and locational preference.

ORBIT 2 (Davis et al, 1985)

This research focused primarily on measuring the response of facilities to changes in 

IT and organisational structure. A rating system was designed to measure supply side 

design strategies in relation to organisational and IT issues. The range o f scale covers 

from 'very effective' to 'hardly adequate'. The data were collected from four types of 

survey: organisational survey, IT survey, design strategy survey and facilities 

management survey. The results o f the study on Orbit 2 ’s twenty buildings showed 

that in the future buildings will perform less well. The results also showed that many 

of today's offices are unable to meet the growing demand for all types o f organisation 

with varying uses of IT. Additionally, old guidelines are bound to be obsolete. The 

rating system could be used to select a facility management strategy which can 

recommend a desirable degree of co-ordination, staff interaction and worker 

involvement in relation to the needs o f the organisation.
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Tenant Demand (BOMA, 1995)

This study explored and examined factors which are significant in determining office 

demands in the light of present and future changes. The assumption was that changes 

occurring in the work flow and in the delivery of services will eventually produce 

changes in the office market. Forty-seven interviews were conducted and two 

hundred questionnaires were collected from key industry decision makers at the senior 

executive level. The results o f the survey showed that, while tenants were satisfied 

with their office accommodation, the demand for space in the future would be more 

complex in response to the volatile business climate. The criteria influencing the 

selection o f new accommodation were rental levels, flexibility o f space use and 

security. The report concludes that the workplace of the 1960s is not acceptable to the 

current workforce and that workplace arrangements particularly need to take into 

account the increasing use o f computers among employees. The concern for space 

demand will no longer have a linear link to workplace ratios. Thus area per person 

ratios, which are currently diverse, are anticipated to decline in the future. This is also 

associated with the trend towards open plan offices and is anticipated to be large 

enough to have a significant impact on the office market.

Apgar (1993)
The main issue in this study focuses on how to reduce occupancy costs in corporate 

organisations. Occupancy costs are proposed to have been generated from rentable sq. 

ft., multiplied by the gross effective rent, plus total overheads. A single case study 

method was adopted, featuring Shearson Lehman Brothers, which provided data on 

the occupancy cost history, occupancy cost analysis, component cost analysis and 

lease aging profile. The findings confirmed that location, layout and leases tend to 

drive occupancy costs. In order to achieve a reduction in these costs, there should be a 

consolidation of locations, a simplification o f layouts and a renegotiation o f leases. 

The study concluded on the importance of using prototypes which act as a vehicle to 

provoke user reaction to a new design and which will ease internal sales tools to 

promote management action.

Managing space efficiently (Becker et al, 1991)

The main focus o f this investigation is the five factors which transform the facilities 

into major management issues in many large organisations. These factors include, the 

increasing cost of space, rising space requirements, changing employee expectations, 

dynamic organisations and new developments. The data were collected from a 

combination o f interviews, surveys, observations and archival concerns on shared 

offices, universal footprints and portfolio management. The shared offices were
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investigated using seven case studies. The results showed that non-assigned 

workstations were highly cost effective, ensured substantial space saving, were 

financially successful and promote high employee satisfaction and productivity. The 

universal footprints were studied using two case studies. The results reported that this 

design was effective in reducing costs and the disruption from chum activities and in 

maintaining high levels o f employee satisfaction. The critical success factor o f this 

space type is in the adoption o f appropriate furniture and equipment components. The 

portfolio management approach was studied using five case studies. These cases had 

adopted corporate guidelines in place o f space standards. Among the conclusions 

reached was that asset and portfolio management, new approaches to space planning 

and allocation are challenging the existing conditions. Employees should be provided 

with the appropriate tools needed to complete a job with whomever and wherever they 

are working .

Responsible W orkplace (Duffy et al, 1993)

The main concern in this study is related to the pressures o f change and the 

workplace. The study refines the methodology proposed in ORBIT 2 (Davis, 1985) 

and re-examines the consequences of technological change on organisational 

structure, work practices and the physical form o f buildings. Nineteen case study 

organisations were examined; 11 in the UK and 8 in Europe. They were characterised 

by their frequent attempts to be innovative in their use o f IT, and organisational 

structure. The findings revealed that the most important pressure o f change on 

organisations are related to IT/telecommunications and organisational structure. 

Facility decisions were mostly focused on location, servicing layouts, security and 

access. The conclusions showed that adaptation o f the workplace will increase so as to 

accommodate changing organisational structures. This is strengthened by findings 

that organisations which are experiencing the most unpredictable patterns o f work and 

the most rapid organisation change are attempting the most innovative arrangements 

in the workplace.

Property and IT (College of Estate Management, 1983)

There were three parts to this research. Firstly, the study examined how judgements 

are made about the property implications o f new technology development. This 

involved a series o f discussions with suppliers o f hardware and software. Secondly, a 

survey of office users was carried out, to examine the property implications of IT on 

office users. This was achieved through the use o f postal questionnaires, sent to a 

range o f organisations o f different sizes in different economic sectors. Thirdly, the 

implications for investors was examined, focusing on the consequences o f IT for
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investments in office. Quantitative results were used, obtained from questionnaires 

sent to a number of leading investors and property advisors. The findings showed that 

the impact of IT enabled organisations to expand their business, without increasing 

their staff. There is a tendency to allocate more space per worker and this has a direct 

impact on the amount o f space coming onto the property market. Some o f the major 

conclusions are that a more flexible layout in buildings, building shells, quality 

aspects for tenants and a greater range o f locations should be allowed.

Intelligent Building Europe (DEGW & Teknibank, 1992)

The research problems focused on complex and poorly understood relationships 

between three interest groups; building providers and developers, suppliers o f IT and 

building owners and occupiers. If building suppliers do not provide the right sort of 

building it will be difficult to install technology. If users do not understand the 

building benefits provided, they will be unwilling to pay the developer a premium for 

intelligent space. Low returns will discourage IT suppliers from developing intelligent 

building products and services. The main variables were building management, space 

management and business management. Data was collected from 590 telephone and 

face-to-face interviews with end-users and suppliers from offices in European 

countries. Interviews with intelligent building experts world-wide and twenty-two in- 

depth building case studies in eight European cities were conducted. The conclusions 

are that IT suppliers will increasingly take the central role on the Intelligent Building 

(IB) market as they shift from hardware suppliers to service integrators. As patterns o f 

work change to accommodate a wider variety o f work settings and the increasing use 

o f portable communications, the building is expected to become a node within an 

organisation network and should be thought of as an intelligent system or intelligent 

network.

Sum m ary

In summary, the studies have emphasised on the impact of IT on organisational 

requirements and facilities provision, particularly at the implications o f change in 

patterns o f work on facilities. With the increasing interest in improving space 

economies and productivity, issues o f use flexibility are becoming important. The 

building is expected to function as a hub or a node in an organisation. However, this 

development does not eliminate the traditional requirements o f rather sedentary 

organisations. As an overview, all the research studies highlighted the significant 

impact o f the development o f IT on the nature of work and nature o f change in 

organisations, which in turn seems to have a significant impact on the demand for 

space and the management of space provision and use.
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A3: Management of space over time: A note on employment strategies

Figure 1.1 in this appendix provides the supplementary details which support the 

‘real’ management solutions to changes in organisations and their implications to 

space provisions. In comparison, Figure 6.2 in chapter 6.0 organises the responses into 

three basic management strategies; organisational and employment, space support and 

use strategies. This section will summarise some important points about employment 

strategies particularly on new working arrangements by occupation types. This is 

essential to understand the treatment o f time within the organisational changes. The 

other strategies are expanded in the report on field trials documented in Appendix 2, 

A8.

According to the Employment Department’s Equal Opportunities Ten point plan for 

employers (PL 992), there are six different ways to consider treatments o f time in 

flexible working; part-time working, job sharing, term-time working, working from 

home, flexible working hours or fixed term working. Two other development include 

annual hours and compressed work week (Watson, 1994). The real challenge to this 

development is the potential impact these changes will have on the use and 

management o f facility spaces and those who will be affected. Among some o f the 

more comprehensive studies on flexible working is that o f Huws (1993), who has 

identified thirteen occupation types involved (Huws, 1993: ii & 26).

The point of interest lies in the corresponding repercussions on space. It was found 

that, through Job sharing, say one job between two persons is likely to affect the use 

and management of space if we consider six person days over five space days. 

Another example is part-time working, which is likely to influence space requirement 

estimates which varies according to the intake o f part-time workers especially during 

peak periods. Term-time or fixed-term working is likely to affect space requirement 

estimates which varies according to urgent peak loads when part-time covers for term- 

time workers’ absence. Next, through flexible working hours, the implications are 

fluctuations in space needs throughout the day, with the highest need during ‘core 

hours’. Career breaks allows unoccupied space to be used by others during staff 

absence. And finally through teleworking, the provisions o f space should be 

appropriate at all locations to afford communication feasibility. These are areas for 

analysis for future research.
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Figure 1.1: Some examples of real' management solutions to changes and 
implementation

Organisation

IBM (Varcoe,1994)

Organisational change

Downsizing
Change Working Practices

IBM Midwest (Becker & Joroff,1995:20) Multi-locational working 

A ndersen! Becker & Joroff.l 995:33) Growth

DIGITAMBecker & Joroff,1995:22) Downsizing
Change working Practices 
team working & multi-locational

DIGITAL Espoo( Becker & Jorof,1995:22)Change in working practices 

E rnst & Young! Becker & Joroff.l 995:9) Consolidation of workforce

Am erican E xpress
TRS (wwwinfo)

Change in work practices 
Sales rep has 75%-80% 
customer face time

Facility Space Decisions

Disposal
Touchdown

Central Office-Productivity centre

Acquisition
OFTN
Space Sharing

Disposal 
Flexible Office 
HotDesking 
Street Design

Office of the Future

Hotelling/JIT/Non-territorial 
capableof changing into virtual office

Virtual office
via technology & computers

Rank Xerox (wwwinfo)

Eastm an Kodak

BIS Strategic (wwwinfo)

Change in contractual employment 
Professional employees contracted 
100 days per annum contracted

Change in working practice where 
over time is reduced, and employees 
access company's facilities via 
e-mail and other company systems

telecommuting decisions

2 days home working 
in a week

Overtime homeworking,

Only half of all telecommuters own 
PCs and fewer have modems

Booz Allen & 
Hamilton(wwwinfo)

Chlat/Day! wwwinfo)

Pacific Bell! wwwinfo)

Transport Canada(wwwinfo)

ICL Enterprises! Thompson,1995:5)

Change in working policy as 
telecommuting in flexible work 
arrangement

Change in working practice 
team working

Daily routine 
Communication 
Report writing

Job sharing- 9 days fortnight 
4 days week

30V 40%  of human resources as 
contractors

Home working

Use of Integrated Workplace Strategy

Work off site
Computer
Homeworking

Homeworking

Work/Family Directions
(Becker & Joroff, 1995:10)

Change in work practices 
team work

General Electric! Becker & Joroff.l 995:11)Business units formation
Work process with electronic cap

SOL(Becker& Joroff,1995:13)

Union Carbide

Growth/Result oriented performance 
working practice using computers 
and cellular phones

Change in working practice

Non-territorial office for team and IWS 
for staff involvement

Virtual Office 
W orkspace options

Central office-IWS 
Out of office - IT support 
free work environment

System s furniture

Delta Consulting(Becker& Joroff.l995:24)Technology oriented communication Multi-location team worksites
information dissemination to team all over tthe world

Verifone Inc.(Becker & Joroff, 1995:26) Supplier of electronic credit card 
verification equipment

Virtual office

Tandem  Com puters! Becker & Joroff,1995:42)sales dept shift from selling Chargeback system 
computers to selling information solutions 

Levy Gee(DTI,1994:6) Professional Staff changing practice Work at home via technology
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APPENDIX 2: CASE STUDIES AND CASE COMPARISONS

Chapter 8 in the main text, has already described the method to carry out the research 

investigation. This appendix reports within-case analysis o f each case o f the three 

studies, delivering the organisational, facility, use and management profiles. To retain 

confidentiality, the names of the companies have been replaced by simple letters, ‘A ’, 

‘B ’ and ‘C ’. There are four main sections in each case analysis; Section A, reports the 

current situation in the organisation, Section B reports the past and future situation. 

Section C analyses the information and Section D discusses the results drawn on the 

outcomes o f both the interview and questionnaire and posed some conclusions. These 

individual cases are reported sequentially. This is followed by the report on cross 

comparison o f the three cases and paired comparisons presented in three sets.

A l: Case Study 1

The targeted company was initially contacted in mid January 1995. A preliminary 

interview by telephone was conducted and the intentions of the research were 

explained, the topic o f the study was specified and the objectives were made known. 

In this particular company, the use and management o f office spaces was handled by 

the UK Space Planning Manager o f the Real Estate Division o f the Company.

The first open-response interview session was held in early February 1995. The 

objectives were to gather preliminary information on the issues and problems relating 

to the management o f facility space and to seek knowledge o f the current management 

practices in the company. At the same time, the researcher could establish a 

preliminary bond with the respondent, which could be useful for future references. 

The interview was held in the working area of the Manager which lasted for one hour. 

This session was tape-recorded and the interview was later transcribed and the 

summary points were carried forward to the second meeting.

The second interview was held in early April 1995, two months after the first meeting 

(10th April 1995, between 14:10-15:45). A cover letter, which was sent preceding 

this session, conveyed the intentions and purposes o f this meeting. The agenda was a 

structured open response interview on the use. and management o f facility space, 

focusing on the impact o f organisational changes.

During the interview the researcher and the respondent were seated side by side, with 

the structured questionnaire displayed on the table. Initially, the researcher would read 

from the questionnaire forms and the respondent responded with anecdotes from the 

company. The respondent would decide on an answer and the researcher marked the 

answer sheets. Towards the end o f the interview, the respondent read the questions
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silently but responded as earlier. The interview was also tape recorded and the whole 

session lasted one and half hours. The first hour o f the interview was held in a booked 

meeting room and the last half-hour was held in the company cafeteria. Before the 

researcher departed, a short questionnaire was left with the respondent, who in turn, 

promised to return it within a few weeks.

Section A: Current Situation

‘A ’ UK Ltd. was established in 1961. It is a subsidiary company to the parent 

company, ‘A ’ Ltd., based in Palo Alto, California. The UK company reports to both 

the European Head Quarters in Geneva and the US Corporate Head Quarters. The 

company operates six divisions; research and development, manufacturing, exports, 

local procurement, sales and marketing and support. All o f the operations in the UK 

are committed to achieving the highest level o f quality and effectiveness in products 

and supply services for ‘A ’ UK customers. The Head Quarters, ‘A ’ Comer, which is 

the focus o f this case study, is located in Bracknell, situated about 50 km. from 

London. The company has been operating there for more than 22 years and has 

become the focus for ‘A ”s main facilities, which support the whole UK Sales & 

Services Operations. It was reported that the UK operations encompass world class 

advanced research, product development and manufacturing operations with global 

charters. According to Dun and Bradstreet, the company was ranked 5th within its 

industrial classification group and 33rd in terms of employment, employing 4,800 

people on average in 1994, in the UK.

Organisational profile

During this investigation, it was estimated that 1,358 people occupied the ‘A ’ Comer 

Head Quarters. O f these, 1,288 (94.8%) were full-time employees and 70 (5.2%) were 

part-time. The staff were organised in twelve departments, six o f which were 

accommodated in each of the two ‘A ’ Comer buildings. These departments 

comprised o f 65 business units (Table 2.1).
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Table 2.1: Organisational data for ‘A ’ UK Ltd., ‘A ’ Corner: Case 1
B usiness  U nits F u ll t im e  s ta f f P a r t  tim e  s ta f f

B uild ing  1 734 40
B uild ing  2 6 554 30

Total 12 1288 70

B usiness U nits F u ll tim e P a r t  T im e
1 U K SR C om puter System s 118 21
2 U K SR  H ealthcare 53 11
3 UK Inform ation Techno logy 61 8
4 T& M  Services &  C onsu lting  Dp 39 7
5 H P D irect 24 5
6 Support A dm in CSC 34 5
7 UK Professional S erv ices O rg 48 5
8 U K SR Personnel 24 5
9 H ealthcare com ponents-A nalysis 11 4

10 U K SR Q uality 15 4
11 U K SR Facilities &  S upport Services 31 3
12 PSO -C onsulting  Services 59 2
13 T& M  C om pnts A nal Bus Support 22 2
14 U K SR  C om ponenets 14 2
15 B usiness A dm in- C om puter Sys 16 1
16 C om puter System s PSO  A dm in 7 1
17 C redit 12 1
18 FSC- T ham es V alley 19 1
19 PSO -Education  Services 2 1
20 Sales A dm inistration 13 1
21 Sales F inance & R em arketing 29 1
22 Support A dm in O perations 8 I
23 U K  Finance & A dm in 7 1
24 UK Personnel 13 1
25 UK Real Estate 3 1
26 UK Sales Region & C orporate 4 1
27 U K  Tax 7 1
28 U K SR  C om puter Products 73 1
29 U K SR Support D elivery 27 1
30 U K SR Test & M easurem ent 67 I
31 Cntral C om m unications 3 0
32 C om ponents M ktg O peration  PW D 1 0
33 E nterprise M essaging O peration 1 0
34 European FRD  F & A 1 0
35 Express Services O rganisation 1 0
36 M ultivendor H ardw are Support 7 0
37 M ultivendor Softw are S upport 6 0
38 O perations Serv'ices 9 0
39 Support A ccount M anagem ent 12 0
40 Support A dm in C ontracts 42 0
41 Support A dm in Eng Services 3 0
42 Support A dm inistration 8 0
43 Support B usiness R ecovery 1 0
44 Support C PO  Partners 15 0
45 S upport C SO  Partners 25 0
46 Support D elivery A dm in 1 0
47 S upport Engineering  S er\'ices 8 0
48 Support M arketing 1 1 0
49 S upport N etw ork S ervices 1 0
50 Support P rojects 7 0
51 Support Sales - Indirect 3 0
52 Support Sales Support 11 0

Ti Support S a le s-C u s to m  Services 
S u p ^ r t  Technical Q ualification 2% 8

55 Support Technical O perations 97 0
56 UK Legal 7 0
57 U K SR A nalytical 19 0
58 U K SR  European E m plovees 1 0
59 U K SR  Foreign S erv ice Em ployees 35 0
60 U K SR  Long Term  D isability 7 0
61 U K SR  R egulatory D ept 6 0
62 U K SR Support 9 0
63 U K SR  S upport C ustom  Services 3 0
64 U K SR S upport Sales &  M arketing 4 0
65 U K SR T & M  Support 2 0

lo t a l  ( 1 s t e s tim a te ) 1258 100
l o ta l (rev ised  fig u re s) 1288 70

Revised figures reported  from  O ccupation  ty pes
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The mean size o f a business unit was 19 and the median was 11. Over 63% of the 

business units employed between 1-15 full-time employees (Figure 2.1) and about 

46% of the business units employed part-time staff. O f these, 34% were employed in 

the UKSR Computer Systems business unit, one o f the biggest business units 

operating in ‘A ’ Comer. Most o f the part-time staff were employed in clerical and 

secretarial occupations (Figure 2.2). On average, the ratio between full-time staff to 

part-time is 18.4 : 1.

Figure 2.1: Distribution of business units by group size: Case 1
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Figure 2.2: Total employment by occupation type: Case 1
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The core business activities in 'A ' Corner are largely sales and administrative 

oriented. The breakdown of employment shows, that there are less than 1% in top 

management positions, 7% managerial, 17% professionals, 21% administrators, 20% 

technical staff, 10% clerical and secretarial staff, 7% marketing and 17% sales 

representatives (Figure 2.3).
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Figure 2.3: Breakdown of total employment by occupation type 
(1994 estimates): Case 1

Directors <1%

Sales Rep 17%^— -.Managerial 7%

Marketing 7"%/^^^. /  \  Administrative 21%

Clerical & I
Secretarial 10%

Professional 17%
Technical 20%

Working arrangements

Every full-time member of staff in the company is employed for 37.5 working hours 

per week, although the actual working hours may vary according to occupation types. 

At the top management level, the reported average hours per week is 55 and at the 

managerial level, approximately 45 hours per week; for professionals, marketing, 

sales reps and personnel services, the reported working hours were 40 per week. There 

is no major discrepancy between administrators, technical, clerical and secretarial 

staff, all of whom work for 37.5 hours per week (Table 2.2). Part-time employees 

work between 20-25 hours per week depending on their job. Administrative, technical 

and clerical staff tend to work for 20 hours, while professionals, personnel and sales 

staff tend to work for 25 hours. Therefore, each part-time employee is between 0.5-0.6 

the equivalent of a full-time member o f staff. The total number o f FTE in the 

company was estimated to be 1,323.
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Table 2.2: Contractual working hours by occupation types: Case 1

Work Activities Full time Part time

Total Full 
time & 
Part -time

Full time 
Equivalent

Contractual

hours

Actual

hours

Part time 

hours

a b c=a+b d=a-i-(b/2') e f e

Directorial 12 0 12 12 37.5 55 na

Managerial 99 0 99 99 37.5 45 na

Administrative* 265 26 291 278 37.5 37.5 20

Professionals 221 5 226 223.5 37.5 40 25

Technical 260 5 265 262.5 37.5 37.5 20

Clerical & Sec. 117 24 141 129 37.5 37.5 20

Marketing 99 0 99 99 37.5 40 0

Sales Rep 215 10 225 220 37.5 40 25

Total 1288 70 1358 1323 37.5 41,6

N o tes:

(d ) F u ll tim e E q u iv a le n t (F T E )  is w h en  an  e m p lo y e e 's  c o n tra c t to  w o rk  is x h rs p e r w eek , w h e n  th e  s ta n d a rd  F T E  is y h o u rs  p er w eek , 

then  th e  in d iv id u a l's  F T E  is (x /y ).

(e )  as s ta te d  co n tra c tu a l h o u rs

(f)  th e  rep o r ted  a m o u n t o f  tim e  sp en t w o rk in g  in a ty p ic a l w eek

(h) E s tim a te d  p ro p o rtio n  o f  w o rk  tim e  sp e n t w o rk in g  at the  d e s ig n a te d  w o rk p lac e

(i) W h e re  w o rk  is a rra n g e d  o r  p lan n e d  s o m e tim e  d u r in g  the w eek

(j) a c tiv it ie s  w h ich  a lm o s t a lw a y s  o c c u r  in the  se t o f  c irc u m s ta n c e s  a n d  in v o lv e s  little  c o n s c io u s  d e c is io n  m ak in g  

(k ) A ctiv  ities w h ic h  w ere  no t rea lly  p lan n e d  in a d v a n c e  bu t a rise  as  a re su lt  o f  so m e  s tim u lu s  in th e  e n v iro n m en t.

* A d m in is tra t iv e  in c lu d es  P e rso n n e l S e r \ ices

The nature o f work of these employees is categorised into two; those with 

predominantly routine and predictable work activities and those with varied and 

unpredictable activities. Figure 2.4 shows the variations in the overall work planning 

profile in the company. Generally, activities performed by top management, 

managers, technical staff, personnel and sales representatives have a high degree o f 

predictability in their working time. This is defined by the extent o f consciously 

planned activities which take up more than 50% of their total work time. Clerical, 

secretarial and marketing staff exhibited a high degree o f routine work, while 

administrators have a high degree of unexpected activities. Because ‘A ’ Corner deals 

largely with sales and administrative activities; a large proportion o f their activities 

involve information processing and service provision. This is roughly equally 

proportioned between routine and non-routine activities.
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Figure 2.4: Varying proportions of work planning by occupation types: Case 1
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The results showed over 66% of the staff could direct over 50% of their work time, 

while 34% were susceptible to non-routine and unpredictable work. Overall, the 

typical working arrangement in the company sh ow ed  that at least 52% of the total 

organisation time was spent working away from the designated workspace and 48% of 

the total time was spent at the individual workspace (Figure 2.5).
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Facilit} profile

The '.A.' Corner Head Quarters were low rise buildings with multi-cores, built on a 

10 hectare site. The first building, 'A ' Corner 1, has a net lettable area o f 9,948 sq.m., 

and the second building, 'A ' Corner 2, has a net lettable area of 12,363 sq.m. Both 

buildings have a total net lettable area of 22,311 sq.m. (Figure 2.6-2.7).
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Figure 2.6: Floor plan o f ‘A’ Corner 1, 2nd. Floor
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Figure 2.7: Floor plan of ‘A’ Corner 2, 2nd floor
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The buildings bave very large floor plates, measuring over 2.500 sq.m. This is a 

positive factor in terms of management, as it provides more usable area and extensive 

circulation routes could be planned between departments. The perimeter-to-perimeter 

depth, measuring more than 18m. allowed at least 3 layout zones, and the perimeter-to 

core depth o f 9m.-12m. was good for an open plan. The planning grids were of no 

great significance to the management, but structural grid in terms of column spacing, 

which occur too frequently, tended to disrupt the planning concepts. Other spatial 

elements, such as the number o f exits and entrances, staircases and lift locations have 

no major constraints. The landlord efficiency factor o f the net internal area over the 

gross internal area for the two buildings was on average 87.3% and the tenant 

efficiencv factor o f the net usable area over the net internal area was 82% efficient.
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Classification of Space

The types of space were classified as direct or indirect. The former classification 

refers to those spaces which are exclusive to the departments, while the latter belong 

to organisation as a whole. The spaces were differentiated as primary workspaces, 

group areas, special support areas, social amenity areas and circulation spaces. These 

were further divided into twenty four different space types of various uses, as shown 

in Figure 2.8.

Figure 2.8: Space classification: Case 1
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Note: The delineations for Direct Spaces were not defined in the interview.

Space Planning

The space planning concept in ‘A ’ Comer adopted an open plan layout throughout 

the building spaces. There was no mention o f enclosed offices. However, in past 

analyses, it was reported that these space types, if they existed, were kept to the 

minimum (Duffy & Henney, 1992). The best effect in space planning procedures 

were achieved by fitting furniture footprints into the floor plans. The significance 

o f furniture standards to space management is explained as follows:



"Some sketches of the Context workstation design, are used in Building 2, 2nd 

Floor and it is our 'preferred' product. Floor plans show the generic layout o f ‘A ’ 

Comer with all floors installed with Context, i.e. the 'ideal scenario', although the 

layouts would have to be modified since they have no rooms for other support 

spaces in them."

(Correspondence from ‘A ’ UK Property 

Manager, dated 6th February, 1995)

Although generic layouts were provided by the management, these were improved 

upon through further consultation with the departments. One essential point in 

determining layouts was that they were dictated to a certain extent by the 

organisational space standards.

An analysis of the floor layouts showed that the size for primary workstations ranged 

between 4 sq.m. and 9.1 sq.m. Ancillary spaces showed a bigger variation. Their sizes 

ranged between 15 sq.m and 285 sq.m and about 60.6% o f the total ancillary spaces 

fell within the size range of 69 sq.m - 122 sq.m. The median for ancillary spaces in 

‘A ’ Corner 1 and 2 was 77 sq.m and the standard deviation was 53 (Figure 2.9). On 

the other hand, support spaces were available in two distinct sizes; the first ranged 

between 21 sq.m. - 44 sq.m. and the second between 68 sq.m. - 90 sq.m. 91.7% of the 

total support spaces fell within the first range. The median for support spaces was 31 

and the standard deviation was 18.

Figure 2.9: Distribution of ancillary and support spaces in ‘A ’ Corner 1 & 2
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Use & management practices

One o f the main differences in space use between ‘A ’ Comer 1 and 2, was that in ‘A ’ 

Comer 2, most of the usable spaces were designated as conference areas, restaurants 

and customer services areas. On Level 2 o f the building, the whole floor was taken up 

by the customer services business unit, which operated a response centre for the 

hardware and software products o f the company. Thus, the space use on this floor 

provides facilities such as a central support services point, a copy room and a resource 

meeting area. On the ground level, a large proportion o f the area was used for 

restaurants and meeting rooms and a main reception area for the company. The 

management has emphasised that these uses would remain unchanged for some time.

Capacity and Occupancy

'A ' Comer 1 was reported to be occupied in 1987 and 'A ' Comer 2 in 1990. The 

former has an assumed design capacity to accommodate 700 people and the latter, 500 

people. Hence both ‘A ’ Corner 1 and 2 have a total design capacity for 1,200 people. 

In terms of actual occupancy, ‘A ’ Comer 1 has a total o f 774 staff, o f which 40 (5.2%) 

were part-time. ‘A ’ Comer 2 has a total o f 584 staff o f which 30 (5%) were part-time. 

The questionnaire results showed that both buildings have a total actual occupancy of 

1,358 people, although in the interview, it was stipulated that 1,500 people could 

possibly occupy the building at any one time. The difference was made up by contract 

workers and transient people. This inferred that buildings were effectively operating 

in excess of 25% of the design capacity at any one time.

Space Use

The net intemal floorspace of the two buildings was on average approximately 87.6% 

of the gross intemal area, for which the core took up approximately 12.74%. The net 

usable area was estimated to be approximately 82.0% o f the net lettable area, o f which 

the primary circulation area took up 18.0%. Therefore, at least 77.6% of the usable 

area was designated for workstation spaces, while 11.5% was used for ancillary 

spaces 1.8% for storage, 0.2% for amenities and approximately 9.1% as balance 

spaces.

In a separate analysis, ‘A ’ Corner 1 has an approximate net intemal area o f 81.9% of 

the gross internal area. The core took up approximately 18.1%. The net usable area 

was approximately 88.2% of the net internal area, o f which the primary circulation 

took up 11.8%. Therefore, 80.6% of the usable area was designated for workspaces.
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8.5% was used for ancillary spaces, 1.8% was used for support spaces and the balance 

took up 9.2%. In ‘A ’ Comer 2, the net intemal area was 92.8% o f the gross intemal 

area. The core took up approximately 7.2%. The net usable area was approximately 

77.1% of the net intemal area, o f which the primary circulation took up 22.9%. 14.3% 

was used for ancillary spaces, 1.9% was used o f support spaces and amenity took up 

0.3%, while the balance covered 8.7%. Table 2.3 and Figure 2.10 show the summary 

results of the space use analysis o f both buildings.

Table 2.3: Space analysis for ‘A ’ Corner 1 & 2

In d ica to rs A m en  C o rn e r  1 A m en  C o rn e r  2 A C  1 & 2

N IA /G IA 81.9% 92 .8% 87 .6%
C o re /G IA 18.1% 7 .2 % 12 .4%

N U A /N IA 88.2% 7 7 .1 % 8 2 .0 %

Pri C ln /N IA 11.8% 22 .9% 18 .0%

W o rk s ta tio n /N U A 8 0 .6 % 7 4 .8 % 7 7 .6 %

N o o f  W orksta tions 799 856 1655

A rea /w o rk s ta tio n  in sqm 11.0 11.1 111

A n c iila ry (% N U A ) 8.5% 14 .3% 11.5%

S u p p o rt (% N U A ) 1.8% 1.9% 1.8%

A m en ity  (% N U A ) 0 .0 % 0 .3% 0 .2 %

F it F acto r (% N U A ) 9 .2% 8 .7 % 8 .9%
T o t N U A  % 100 .0% 100 .0% 100 .0%

W o rk s ta tio n s% N U A 80.6% 7 4 .8 % 7 7 .6 %

O th e r  U sable A rea% N U A 19.4% 25 .2% 2 2 .4 %

A ctu a l N IA /person 12.44 14.45 13.48

F o o tp rin t std 8 .84 8.33 8 .58

A ctua l N U  A /person  at ca p ac ity 10.97 11.14 11.06

C u rre n t FTE 754 569 1323

B u ild in g  C apac ity 700 500 1200
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F ig u re  2.10: S p a ce  a n a lys is  f o r ‘A ’ C o r n e r  I , ‘A ’ C o r n e r  2 a n d ‘A ’ 
C o r n e r  1& 2
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Typically, spaces were allocated primarily to meet the Health and Safety legislative 

requirements. Space was also allocated on the basis o f functional issues, in terms of 

privacy and storage requirements. For example, privacy requirements were solved by 

the anomalies of the buildings, i.e. the way in which the area was planned, so that the 

space which is furthest away is the most private. Allocation based on workspace 

occupancy patterns was not so important: least of all was allocation, based on salary 

grade levels. However, the top management tended to be allocated more space than 

anybody else.

Since "A" is organised in individual business units which form the fully integrated part 

of the com pany, any change which is implemented on a corporate basis is carried out 

by agreement and consensus. Supposing a change which would impact on more than 

one business unit is required in the facility spaces, the management has to obtain a 

consensus agreement from all of the business units. The analysis covers management 

practices, comprising of the planning of occupancy capacity, determining space 

standards, space allocation procedures, monitoring space use and forecasting space 

requirements.
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Space Standards

The basic allowance o f workspace per person per function in the company is shown in 

Table 2.4. Furniture footprint standards were used as guidelines to provide for the 

needs o f individuals and working groups. Initially, the standard was developed around 

8 sq.m. net per desk per person, but as a result o f a consolidation exercise on the site, 

the standard has been eroded. There were various areas where occupants had spaces 

much below the 8 sq.m. net. Consequently, the management decided that, rather than 

choosing an optimum density o f 8 sq.m., the standards should not to fall below 7 

sq.m. per person or between the range o f 7.2 sq.m - 8 sq.m. The management reported 

that when spaces were planned below 7 sq.m, a high incidence o f Health and Safety 

issues and absenteeism was exhibited among the occupants. The standards were last 

reviewed less than one year ago. This was monitored through the feedback received 

from employees upon how well their workspace meets their business needs after each 

move.

These standards were implemented by adopting a consistent practice and a pragmatic 

approach in particular situations. However, there was a strong emphasis that standards 

were still considered to be applicable to the organisation, even as the organisation 

changes.

"...Whether the way of working or whether jobs change, the fundamentals are 

giving them privacy and a reasonable amount o f space to work, which still holds 

true."

(Interview transcription: 10th April 1995)

Table 2.4: Space Standards: Case Study 1

Workstation Types Footprint area Pedestals Description

Desk Share-Type B1 4.0 sq.m 2 2 linear metres o f  storage

Manager - Type B2 9.6 sq.m 2 2 linear metres o f  personal 
storage and m eeting area

Marketing - Type B3 5.0 sq.m 2 2 linear metres o f  personal 
storage & full height cabinet

Monitoring

Once space has been committed to a business unit, its usage is usually monitored. The 

process of monitoring space was handled through regular space audits, every six 

months. There should be a quarterly review, although realistically, this has not 

happened. Monthly check-ups however, do occur to ensure the management is aware 

of any changes that have taken place.
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Three techniques are used in the monitoring exercise; user satisfaction surveys, focus 

group meetings and informal methods o f information gathering. The first technique 

was usually conducted after every re-organisation o f space. The second technique was 

carried out with the Real Estate Manager and the different business unit managers 

between 4 - 6  months. The last technique was carried out informally ‘on the 

grapevine'. Survey methods were reported to be least efficient because o f a lack o f 

response from the business unit managers and the logistics o f negotiating all the 

business units on all o f the floors.

Forecasting

According to the management, the forecast for space needs was usually done between 

four to six months in advance. At the business unit level however, managers would 

inform the Real Estate Manager in broad conceptual terms o f how their space would 

change in the next few months. They would not commit actual numbers, but they 

would give an indicative measure as to whether their space requirements would 

increase or decrease, as mentioned in the focus group meeting monitoring technique. 

In fact the business units have a tendency to create unexpected demand when their 

needs arises. Unexpected demands could be given between 2 - 8  weeks in advance, 

but those which were planned were more likely to give 12 weeks notice. The final 

request for space was still generated from the departments.

In the following section, three major aspects are discussed; organisational change, 

facility change and the implications for the management of spaces. This is followed 

by discussions on anticipated demand requirements, supply provision and 

management requirements.

Section B: Past and future Situations

In the past two years, ‘A ’ Ltd. as a company has undergone many changes. A 

review of newspaper articles between 1992-1994 revealed that over time, ‘A ’ has 

taken a multitude of strategic decisions in order to remain competitive. Their 

strategies include marketing, product and organisation responding according to 

market situations. Throughout these years, some o f the most significant strategies 

taken were organisational in nature. The discussion below illustrates the extent to 

which organisational changes have occurred in the UK company, in decreasing 

order of significance.
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Organisational Changes

In ‘A ’ UK Ltd., one of the most significant organisational changes focused on 

core business strategies. As a policy, everything that was done in the business unit 

should ensure that the organisational core business was looked after. This was to 

achieve sufficient profit to finance the company's growth and to provide the 

resources to achieve the corporate objectives. Changes by restructuring through 

downsizing have been under way for some time, in the form o f early retirement 

programmes and voluntary departure schemes. There was a possibility that this 

strategy would become more significant in the future. Changes by IT development 

through computer telephony integration have the capability to be more significant, 

as business units are installed with the Interactive Voice Recognition system for 

customer queries. Changes in working practice through the use o f mobile 

telephones, voice mails and laptops gave additional credence to IT developments.

The changes which have occurred over the past 2 years seem to have become 

more permanent in the last six months (i.e. Dec 1994 - May 1995). In fact, there 

has been increasing discussion and recognition among the top management levels 

in the company o f the need for flexible working and working from home. This 

relates to what ‘A ’ calls 'work life balance'; i.e. the extent o f working time versus 

other outside interests. There is a tendency for this to become more significant 

over time.

All o f these changes were driven mainly by market competition and were closely 

followed by the need to reduce operational costs. Employee expectations were found 

to be less significant, as was technological development in the workplace. But when 

complemented with changes in working practices, IT development would be an 

important factor in organisational change in the future.

During the on-site case work, flexible working practices were being investigated by a 

European task force, headed by the European Personnel Manager. In fact, the 

company has made an extrapolation that flexible working through remote working 

and working from home will become more prominent in the company in the future. 

The fundamental difference was that people could work at least half the day in the 

office and half the day elsewhere, rather than being office based all o f the time, as in 

the traditional practice. With such developments, there will be more focus on how 

facilities could respond to the way in which people need to work.
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Facility Changes

The changes in facility space was indicated by the chum  rates in the organisation 

and the extent to which modification and adaptation had been carried out. 

Workspaces have chum rates o f 50% per annum, which means that every 

workspace will change at least twice within a year. This covers everything from 

moving people from their existing boundaries, on a floor, from within the building 

and out of the building to another location. The most common change was 

between tuming individuals around their existing space and around the existing 

floor or building. It was less common for people to move out o f ‘A ’ Comer. 

Rather there was a lot of movement into the site.

Facility changes through modifications and adaptations were minor and were 

carried out less frequently, the reason being that the company has a well defined 

list o f user requirements. But even if  adaptation was required, the project usually 

involves the conversion of spaces back into office spaces. For this reason the 

company has maintained a policy to stay and modify in the present facility, at 

least within the next 3 - 5  years.

Implications for management

At the individual level, the management claimed that most people perceived their 

workspaces to have become less adequate, of lesser quality and tend to be unsuitable 

for use. At the working group level, most people thought that the spaces were 

adequate, although of somewhat poorer quality and therefore unsuitable for use. At 

the departmental and organisational level, there was no apparent change in the overall 

provision. The amount of space has remained adequate, the quality o f spaces has 

remained suitable and there is a constant level of utilisation of space, despite the 

changes. However, at the organisational level, certain provisions may require changes. 

There was a need to increase the provision for shared workstations and to reduce 

dedicated spaces. But overall, dedicated workspaces, the social and amenity spaces 

and support spaces required no changes whether in amount, type or location. In the 

group areas, the level o f provision has shown a tendency a towards a surplus. 

Currently, group areas are allocated in such a way that no form o f sharing is available. 

Figure 2.11 shows the evaluation o f the level o f facility space performance as an 

impact of the organisation and facility changes.
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Figure 2.11: Levels of performance of facility spaces by subjective measures:
Case 1
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Future space requirement and supply provision

At this point, some o f the future demand requirement issues in this company is 

highlighted. First, it has been identified that unexpected demands tend to recur more 

frequently, either from intemal or external aspects o f the company. Second, there was 

a high possibility for change in working practice with technological development that 

would affect the working practice of the organisation as a whole. Thirdly, there would 

be continuos restructuring and core business strategies alignment which would affect 

the actual number of occupants and users in the facility.

Desk-on-Demand Project

In the management of supply, one of the most significant areas o f development was 

the implementation of the desk on demand project. This project was a space sharing 

policy, which had been endorsed at the management level in June, 1994. During this 

time and prior to implementation, the management went through a series of 

comments, conversations, meetings and messages with the business unit Directors. 

When the plan was signed, the management made concerted efforts to communicate 

with the people who had been affected.

The project, which was due to be effective by May 1995, involved a total of 220 

people. In this project, the allocation procedure determined that desks were 

assigned only to office based staff, while sharing takes place among consultants 

and sales people. A block of space was designated for sharing between these two 

groups. About 150 people in this group will get access to a provision o f 60 desk 

spaces on the first floor. This gives a 2.5 : 1 ratio o f people to desks.
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Space Charging Project

An important area of development, due to be effective in early 1996, was the space 

charging project. This will affect the users o f group spaces. Contrary to the increasing 

requests for more meeting room provisions, the management has decided to launch a 

kind o f charging system for the use of meeting rooms, where rooms, that are booked 

will have an hourly charge associated with the cost o f providing the space and 

services.

Management process analysis in decision making

The overall management process was translated into the flowchart shown in Figure 

2.12. A backward induction analysis was used to map out the process o f decision 

making for space use and management in the company. The decision cycle resembled 

closely to three model cases; IBM, Digital and Arthur Andersen (Appendix 2; A8). 

This shows that experimentation is one form o f management technique used for 

formulating policies in the use o f spaces in buildings.

Figure 2.12 : Conceptual flowchart of the management process: Case 1
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1. Decisions on space sharing taken by top management based on previous experiment on space sharing pilot

Key management issues arising from the study

Some of the important points that have been highlighted relate to the change in the 

nature of the work. It was anticipated that some traditional working practices may 

shift towards more flexible arrangements. This would be possible through the 

introduction o f flexible working practices with IT facilitating, where people may 

spend half their work time in the company's premises and another proportion 

elsewhere. This may also mean that the building would actually be used for 50% of 

the time for which it is available.

The management style in this company is a mixture o f tactical, operational, strategic 

and innovative approaches. Tactical responses are directed to unexpected demands.



Typically, these tactical measures are resolved by offering available spaces at different 

locations. On the other hand, innovative responses refer to the desk on demand 

projects and the space charging policy. To the former, the management feels there is a 

great possibility for an increase in sharing and activity settings arrangements through 

the introduction o f alternative working practices. To the latter, people should become 

more responsible in using meeting spaces. Groups are made aware that they could 

have a choice whether or not to use the space in their own department or alternatively 

seek external resources. This is part o f the move towards trying to get businesses to 

choose between paying for the usage of a facility or paying for a stated allocation.

Section C: Comparing Traditional approach to space-time approach in 
demand estimates

The discussions in the previous sections gave an overview on the mechanism of 

demand, supply and management o f space in the company. This section will examine 

two specific scenarios; first to rationalise that the use o f traditional demand estimating 

approach based on space per person is no longer sufficient in current organisational 

trends and second to advance the space-time approach based on utilisation over time 

as the preferred method to determine demand estimates.

The analysis is divided into two parts. In the first part, the existing traditional methods 

o f determining demand requirement was analysed. Two sets o f estimates were derived 

and compared i.e. the theoretical estimates for net usable area (NUA) against the 

actual estimates. The basis for comparisons was space per person indicators from both 

estimates. If the actual space per person ratio was greater than the theoretical ratio, 

then it is indicative either as surplus space provision ©r alternatively as low occupancy 

levels. If the actual space per person ratio was less than the theoretical ratio then it is 

indicative either as space scarcity or alternatively as high occupancy levels. Finally, 

when the actual is about the same as the theoretical estimates then it is indicative that 

a balance was achieved between the demand required and the supply available in the 

company's facilities which may be indicative o f an effective space management 

process at work.

In the second part, instead of using the space per person ratio, a utilisation factor 

based on actual use of space over the potential use o f space in time is calibrated by 

applying the space-time budget method. Firstly, the levels o f utilisation in three 

circumstances are calibrated; the theoretical utilisation, the reported utilisation and the 

adjusted utilisation. Secondly, the modelling for usable area estimate is generated 

based on a utilisation factor and assumptions from industry’s practice. For purposes
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o f establishing a common basis for comparison, the demand requirement is based on 

1323 FTE employees, throughout this simulation.

The Traditional approach to demand estimates

Table 2.5 shows that, theoretically, the NUA required was estimated at 12896 sq.m. 

Compared to the actual facility analysis, the actual NUA available was 18298 sq.m 

(Table 2.6). Therefore the former estimate shows that each person has a notional 

allocation of 9.7 sq. while in actual situation, each person has 13.8 sq.. The actual 

situation shows an estimate which was 43% higher than the theoretical estimate.

Table 2.5: Theoretical usable area estimate at organisational level

Work Activity Types FTE Ftprn sqm NUA sqm

Directorial 12 9.61 115

Managerial 99 9.61 951

Professionals 223.5 5 1118

Admin 278 5 1390

Clerical/Secretariall 129 5 645

Technical 262.5 5 1313

Marketing 99 4 396
Sales Representative 220 4 880

1323 6808

+10% sec circin 7488

+Ancillary Space 1318

+Support Space 3213

Prelim NUA 12019

+Fit Factor 637
+Turn-around 240

Total NUA 12896

+ Pri cirlcn 2579

Total NIA sqm 15476

Theoretical density sqm/person 9.7

** Industry standards

1. Ancillary space is assumed to be most likely between 10-15% of the usable area.

2. Support space is assumed to be most likely between 25-40% of usable areas.

3. Fit factor is most likely to be 5% of net internal areas

4. Turn-around factor is most likely to be between 2% of net internal areas.
5. From Table 4.
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Table 2.6: Actual usable area estimate at organisational level

SPACE ATTRIBUTES Amen Corner 1 Amen Corner 2 Amen Corner 1 & 2

Gross internal Area 12139 13329 25468

Core 2199 960 3159

Net Internal Area 9940 12369 22309

Net Usable Area

Workstations 7061 7132 14193

Ancillary Area 741 1360 2101

Support Area 154 184 338

Amenity Area 31 31

Unknown Usage 809 826 1634

Total NUA 8765 9533 18298

Pri Circin (NIA-NUA) 1175 2836 4012

Total NIA 9940 12369 22309

Total FTE 754 569 1323

Theoretical Density sqm per person 11.6 16.8 13.8

The space-time approach to calibration of level of utilisation

Three variables are calibrated in the space-time approach. First, the people hours load, 

second, the space hours load and third, the utilisation factor. The utilisation factor is 

further categorised into theoretical and actual. The latter utilisation is represented 

either as the reported actual or the adjusted actual. This means that the actual 

utilisation is adjusted to the space-time budget estimate on the use of workspace in the 

earlier section of this report. Therefore three sets o f figures for the demand level are 

derived based on 1323 FTE. The theoretical people loads, the reported actual people 

loads and the adjusted actual or effective people loads.

FTE People-hours load

The FTE people hours load in the organisations is the FTE numbers multiplied by the 

average hours of work per week by occupant types. Table 2.7 shows the theoretical 

estimate for FTE based on the stated contractual hours. Therefore, theoretically, the 

company should operate to a total o f 49613 people hours load per week. However, 

based on the reported working hours the company operates on a reported actual 

estimate o f 51921 people hours load per week. On the contrary, the company 

effectively operate on an adjusted actual estimates of an average 25061 people hours 

load per week. Thus, the average working hours for the first theoretical estimate is 

37.5 hours per person per week, the average working hours for the second reported 

actual estimate is 39.2 hours per person per week, and the average working hours for 

the third adjusted actual estimate is 19 hours per person per week.
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Table 2.7: FTE people-hours load per week, theoretical, reported and adjusted

Work Activities FTE Contractual hr; leoorled Actua Duration of use Average Theoretical Reoorted Adjusted

Directorial 12 37.5 55.0 <20% 20% 450 660 132

M anagenal 99 37.5 45.0 21-40% 30% 3713 4455 1337

Professional 223.5 37.5 40.0 2 1 4 0 % 30% 8381 8940 2682

Administrative 278 37.5 37.5 > 70% 70% 10425 10425 7298

Secretanal/Clerical 129 37.5 37 5 > 70% 70% 4838 4838 3386

Technical 262 5 37.5 37.5 61-70% 65% 9844 9844 6398

Marketing & sales 319 37.5 40.0 21-40% 30% 11963 12760 3828

Total 1323 4 % n 51921 25061

Ave working hours 37.5 39 2 18.9

Space-hours load

The space hours load is based on the total number o f primary workspaces that are 

available in the facility per week. Since traditionally, each staff is assigned a 

workspace, each workspace is assumed available for approximately 10 hours per day 

for a five days working week. This would give the workspace availability of 50 hours 

per week per workspace (Table 2.8). Hence, for 1323 FTE, there are 1323 dedicated 

workspaces: to a total availability o f 66150 workspace hours per week.

From the inspection of facility plans (separately analysed), 1655 workspaces have 

been enumerated: i.e. 25% more than the previous assumptions. This gives a total of 

83250 workspace hours per week. For purposes of this study, the former figure was 

used to maintain the consistency of comparing against the same number o f FTEs.

Table 2.8: Space-hours availability per week with three utilisation levels

Availability Tot space hrs

Work Activities Units Hrs/dav Davs/wk hrs /wk Theoretical Reported Actua Soace-tim e

Directonal 12 10 5 50 600 75% 110% 22%

Managerial 99 10 5 50 4950 75% 90% 27%

Professional 2 2 3 5 10 5 50 11175 75% 80% 24%

Administrative 278 10 5 50 13900 75% 75% 53%

Secretarial/Clerical 129 10 5 50 6450 75% 75% 53%

Technical 262.5 10 5 50 13125 75% 75% 49%

Marketing & sales 319 10 5 50 15950 75% 80% 24%

Total 1323 66150 75% 78% 38%

Note:

1 Tfie utilisation factor essentially means the probability that the workspace is actually occupied over its potential capacity. 

For example the actual overall utilisation of workspace for the premises was 38%of the potential capacity 

le 25183 total people hours over 66150 workspace hours multiplied by 100%

2. Utilisation of assigned workspaces m non-routine work (directorial, maangenal & professional) ranged between 22% • 27% 

3 Utilisation of assigned workspaces in routine work (admin secretarial and technicals) ranged between 49% -56%
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N e t  U til isa t ion

Net utilisation of workspaces is defined as the actual use of the workspaces compared 

with the maximum possible use. This is derived by dividing the total people hours 

demand load over the space hours load that is available per week. Also in Table 2.8 

shows the level of utilisation of the workspaces according to the various work 

activities. On average, the utilisation o f workspaces in the company is theoretically, 

75%. This means out o f 100% of time the spaces are available, 75% o f the time the 

spaces are probably in use or such that alternatively, in every four workspaces that are 

available, three will probably be occupied in the typical working week. In the second 

estimate, the reported actual utilisation is 78%, on average, which means that in 100% 

of the time the spaces are available, 78% of the time they are probably in use. 

Alternatively, in every five workspaces that are available, four will probably be 

occupied in a typical working week. In the third estimate on average, the adjusted 

actual utilisation is 0.38, which means that out of 100% of the time the spaces are 

available, 38% of the time they are probably in use or in every five workspaces that 

are available, two will probably be occupied in a typical working week. Figure 2.13 

shows the comparison of the levels of utilisation of the assigned workspaces.

F ig u re  2.13: C o m p a r in g  facility sp a c e  u t i l isa t ion  levels , th eore t ica l  a n d  rep o r ted  
s p a c e - t im e  a p p ro a ch :  C a se  1

7 0 0 0 0  T-

6 0 0 0 0
7 5%

5 0 0 0 0

4 0 0 0 0

3 0 0 0 0

2 0 0 0 0

1 0 0 0 0  - -

T h e o r e t i c a l
a p p r o a c h

R e p o r t e d
a c t u a l

C i r c u m  s t a n c e s

38 %

S p a c e - t i m  e
b u d g e t
a p p r o a c h

H  P  e o p l e  h o u r s □  s p a c e  h o u r s

In a typical week, provided that the pattern o f use matches the space-time budgets 

assumptions, then the average net utilisation level for the company's facilities is most 

likely to be at an average of 38%. This is interpreted as 1323 FTE working at an 

average of 19 hours per week, will effectively use 38% of the total time the workspace 

is available in the working week. Currently, the company is operating on a perceived 

utilisation of 79%. Which means that 1323 FTE working at 39 hours per week is 

reportedly using 79% of the time the workspaces are available per week. Presumably,
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the pattern o f use will change depending on the frequency o f use, which in this case 

would refer to the actual duration o f working hours per week.

Hypothetical estimates of NUA by space-time approach

This section will examine the application o f the utilisation factor as a basis for 

estimating NUA. The fundamental difference between the traditional method and the 

space-time approach is that, in the latter approach, the allocation procedure is 

reclassified into four basic work activities based on the average duration o f  time spent 

at the workspace.

Along with this reclassification, a certain degree o f sharing is recommended on 

Groups A, B and C (see examples from A8). For example, the degree o f sharing for 

Group B is anticipated at 20%, where 12 persons could effectively share 10 spaces, 

for Group C is recommended with 40% sharing level, where 15 person could share 10 

spaces. Table 2.9 and 2.10 shows the reclassification and its recommended space 

standards.

Table 2.9: Reclassifying organisational FTE by time budgeted categories of 
work activities

Categories** Occupation types FTE

Group A Directorial 12

Group B Managerial 99

Professionals 224

Marketing & sales 319

Group C Technical 263
Group C Administrative 278

Clerical & Secretarial 129

Total 1323

Note:

1. * Actual space utilisation is relatively low due to high space availability but low people occupancy. 

**Based on the three case studies:

Categories Occupation type

Average time 

spent at desk

Group A Directorial <20%

Group 8 Mngr, ProfnI, Mktg, Sales 21%-40%

Group C Technical 41%-70%

Group D Support(Admin,Pers,Clecl,Secl) >70%
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Table 2.10: Deploying FTE people hours load by space-time workspace 
allocation: Units and sq. m. net usable area

W orkspace Allocation per FTE

Recatogarise FTE dedicated wkspc Shared wkspc (1) Shared wkspc (2)

Group A: <20% 12 12

Group B:21%-40% 642 64 289

Group C:41%-70% 263 219

Group D: >70% 407 407

Total 1323 991

Notes:Reclassifying Space-time approach and estimating units of workspace provisions,

FTE

W orkspace Allocation in sqm

Recatogarise dedicated wkspc Shared wkspc (1) Shared wkspc (2)

Group A: <20% 12 15

Group B;21%-40% 642 9.6 4

Group C:41%-70% 263 5

Group D: >70% 407 5

Total 1323

Table 2.11 and Figure 2.14 shows the overall comparison between the traditional 

method and the space-time approach. The use o f the space-time approach showed a 

significant reduction o f NUA estimates by almost 19% compared against the 

theoretical estimate in traditional method. But compared against actual, the space-time 

approach has shown a lower estimate by 20%.

Table 2.11: Comparing net usable area estimates and space per person ratios

NUA in sqm NUA sqm/person

Theoretical 12896 9.7

Actual 18298 13.8

Space-time 10677 8.1

Figure 2.14: Comparing space per person ratios: theoretical, actual & space-time 
approach: Case 1

14.0
_ 12.(
o 10.(

Ï 8.0

S 6.0
a 4.0

<
3 2.0
Z 0.0

13.8

9.7

— 1—
Theoretical Actual Space-time

Table 2.12 shows that by this approach the NUA is estimated at 10677 sq.. which 

gives a theoretical space standard o f 8.1 sq. per person. Compared to previous



estimates using the traditional method, the space time estimates gives about 16% 

lower estimate and 41% lower estimates than actual estimates. However it is possible 

to assume that the results are comparable to the requirement o f space standard o f the 

company. In other words, the allocation based on space per person which is used to 

determine the usable area in the traditional method is also used to determine the 

demand at a point in time. The difference between the traditional approach and the 

space-time approach is that, the space per person r^tio is applicable in the 

determination of NUA as a design tool but not as a management tool.

Table 2.12: Space-time approach to net usable are demand estimates: sq.m.

W orkspace NUA In sqm

Recatoqarise FTE dedicated wkspc Stiared wkspc (1) Stiared wkspc 12) Total NUA

Group A: <20% 12 180

Group B:21%-40% 642 616 1155

Group C:41%-70% 263 1094

Group D: >70% 407 2035

Total 1323 5079

+10%NUA 5587

+15% Ancillary 983

+10% Support 2397

+15% Amenity 983

Preliminary NUA 9951

+5% fit factor 527

+2% Turn-around 199

Total NUA estimates 10677

Ttieoretical Density sqm /person 8.1

Notes:

Recommended Space Allocation Policy for Space-time Approacfi : Case 1

Space Types Footprint Space Std persons:workspc 

Sfiarinq ratio (1)

persons:workspc 

Stiarlnq ratio (2)Primary Workspace sqm

Top Management In dedicated w 

M anager In Open plan office 

Marketing 

Desk Stiare++

Ancillary S p aces"

Support S p aces"

irkspace 15sqm 

9.61sqm 

5sqm 

4sqm 

1-15% NUA 

25-30%NUA

1.5:1

1.2:1

2 :1

** Industry Standards

1. Ancillary space is assumed to be most likely between 10-15%of ttie usable area.

2. Support space is assumed to be most likely between 25-40% of usable areas.

3. Fit factor is most likely to be 5% of net internal areas

4. Turn-around factor is most likely to be between 2% of net internal areas.

Hypothetical FTE Capacity estimates by space-time approach

Although there is a significant difference between the estimates using the space-time 

approach compared to traditional allocation procedure, the application o f this 

technique will probably be more relevant to a demand-led situation o f determining 

NUA. An alternative perspective is to manage through a supply led situation whereby, 

the NUA that is available remained constant and a reverse calculation is done to 

determine the most likely number of FTE that could be accommodated within the 

facility spaces. The model is reproduced in Table 2.13 and Table 2.14 (end o f report).



The assumptions are that for a constant space availability o f 66150 space hours per 

week, there could be several options to determine the potential increase o f  FTE in the 

facility. If the management can decide for example, that an average level o f 50% 

utilisation is desirable for the company than, the management should also decide on 

the actual duration o f stay per person, in terms o f the average working hours per week. 

In option I, supposing the policy o f 39 hours work week is maintained. There is a 

potential capacity to accommodate a further increase o f 3% - 16% FTE in the facility. 

In option 2 supposing that the policy of 19 hours work week is preferred then there is 

a potential capacity to accommodate an increase o f 6% - 32% FTE. Therefore the 

actual allocation between full-time and part-time staff can be programmed 

accordingly.

To extend the discussion further. Tables 2.15 - 2.16 (end o f report) shows the 

estimates of potential increase in FTE when the space hours are available at maximum 

capacity within the week, where constant space availability is estimated at 222,264 

space hours per week. Then the percentage increase in FTE, even at 38% original 

utilisation level has risen to 115%. If  the target utilisation is 50%, then the 

corresponding FTE can increase up to 167%. This was simulated at a working week 

of 39 hours. When the hours of work per week is reduced, the increase can reach 

substantially more than 300%.

Section D: Discussion and Conclusion

The investigation was set out to study the impact o f change in organisation 

particularly, change in working practices on the management o f facility spaces. From 

the case study profile team working has been incorporated in the company. Other 

forms such as flexible working arrangement and flexible locational working would be 

implemented in the future.

Simultaneously, the implementation of innovative space strategy through space 

sharing was probably not related to the change in working practice as mentioned 

above. Perhaps the company is currently experiencing a shortage o f spatial resources 

due to increasing demand requirement from the core business strategy which are 

consolidating functions based on headcounts. This has put pressures on demand for 

space.



Table 2.13; Hypothetical estimates o f  FTE capacity
working week, normal space hours avai

from space-t im e approach at 39 hours
lability

Supply provision UF

b

Projected 

FTE loads 

c= a x b

Old FTE 

Loads 

0 = c - d

Ave workir 

hours 
f

g Additional 

FTE 

q = e / f

Actual
FTE
h

Total 
FTE 

i = 0 +h

Actual 
Full dm Part dnx

Total 

% increase 

g(Q/h)x
FTE

00%

66150

66150

66150
66150

66150

66150

66150

66150

66150

66150

66150

66150

66150

66150

66150

78%

76%
74%

72%

70%

68%
66%

64%

62%
60%

58%

56%

54%

52%

52920

51597

50274

48951

47628

46305

44982

43659

42336

41013

39690
38367

37044
35721

34398

66150

66150

66150
66150

66150

66150

46%
44%

42%

40%

31752

30429

29106
27783

26460
25137

27859

26536

25213
23890

22567
21244

19921

18598

17275

15952

14629

13306

11983

10660

ISO
6691
5368
4045

2722
1399
76

714

680

546

613

579

545

511
477

443

409

375
341

307

273

239
m

172

138
104

70

36

2

1323

1323

1323
1323

1323

1323

1323

1323
1323

1323

1323

1323

1323

1323

1323

m
1323

1323

1323
1323

1323
1323

2037

2003

1969
1936

1902

1868
1834

1800

1766

1732

1698
1664

1630

1596

1562

Ü9
1495

1461
1427

1393

1359
1325

1288

1288

1288
1288

1288
1288
1288

1288

1288

1288

1288

1288

1288

1288

1288
BSH
1288

1288

1288

1288

1288

1288

1499

1431

1363

1295

1227

1159

1092

1024

956

888
820

752

685

617

5^

413

345
277

210

142
74

0.54

0.51

0.49

0.46

0.44

0.41

0.39

0.36

0.33

0.31

0.28

0.26

0.23

0.21

018

0.13

0.10
0.08

0.05

0.03

000

II the managemeni décidés lo maintain a desirable Utilisation ot 50% tor worlispaces, there is a potenbal to increase 16% FTE iworking at an average ot 39 hrs per

Table 2.14: Hypothetical estimates o f  FTE capacity from space-tim e approach at 19 hour

Projected Did FTE Ave workir g Addidonal Actual Total Actual Total 1

Supply provision UF FTE loads Loads hours FTE FTE FTE Full dm I Pan dmi % increase!

a b c= ax  b e = c -d f q = e / f h i = q + t 1 k = ( i-i)) ^ ( q / h ) x 1

66150 80% 52920 27859 19 1466 1323 2789 1288 3003 1.11

66150 78% 51597 26536 19 1397 1323 2720 1288 2863 1.06

66150 76% 50274 25213 19 1327 1323 2650 1288 2724 TOO

66150 74% 48951 23890 19 1257 1323 2580 1288 2585 0.95

56150 72% 47628 22567 19 1188 1323 2511 1288 2446 0.90

66150 70% 46305 21244 19 1118 1323 2441 1288 2306 0.85

56150 68% 44982 19921 19 1048 1323 2371 1288 2167 0.79

56150 66% 43659 18598 19 979 1323 2302 1288 2028 0.74

66150 64% 42336 17275 19 909 1323 2232 1288 1888 0.69

66150 62% 41013 15952 19 840 1323 2163 1288 1749 0.63

66150 60% 39690 14629 19 770 1323 2093 1288 1610 0.58

66150 58% 38367 13306 19 700 1323 2023 1288 1471 0.53

66150 56% 37044 11983 19 631 1323 1954 1288 1331 0.48

66150 54% 35721 10660 19 561 1323 1884 1288 1192 042

66150 52% 34398 9337 19 491 1323 1814 1288 1053 0.37

m m m m
66150 48% 31752 6691 19 352 1323 1675 1288 774 0.27

66150 46% 30429 5368 19 283 1323 1606 1288 635 0.21

66150 44% 29106 4045 19 213 1323 1536 1288 496 0.16

66150 42% 27783 2722 19 143 1323 1466 1288 357 0.11

66150 40% 26460 1399 19 74 1323 1397 1288 217 0.06

66150 38% 25137 76 19 4 1323 1327 1288 78 0.00

Note
It the management decides to maintain a desirable Utilisation ot 50% tor workspaces, there is a potential to increase 22% FTE working at an average ot 19 hrs per week



Table 2.15: Hypothetical estimates o f
working week, m axim um

FTE capacity from space-t im e approach at 39 hours
space hours availability

TotalH  

increaselpTE 

q /h ) x  100%
Supply provision UF

b

Projected 

FTE loads 

c= a x b __

DitfFTE 

Loads 
e = c -d

Ave workir 

hours

g Additional 

FTE 

q = e / f

Actual

FTE
h

Total 

FTE 
i = q + h

Actual 

Full tim 

 L

Part briK %

k = (i-i)

222264

222264
222264

222264
222264

222264

222264

222264
222264
222264

222264

222264
222254

222264
222264

80%

78%

76%

74%

72%
70%

68%

66%
64%
62%
60%

58%

56%
54%

52%

177811

173366

168921

164475

160030

155585

151140

146694
142249
137804

133358

128913

124468

120023
115577

152751

148305

143860
139415

134969
130524

126079

121534

117188

112743

108298

103852
99407

94962
90517

3917

3803

3689

3575

3461
3347

3233

3119

3005
2891

2777

2663

2549

2435
2321

1323

1323

1323

1323

1323

1323

1323

1323

1323

1323

1323

1323

1323

1323
1323

5240

5126

5012

4898
4784

4670

4556

4442

4328
4214

4100

3986

3872
3758
3644

1288

1288

1288

1288

1288

1288

1288

1288

1288

1288

1288

1288

1288

1288

1288

7903

7675
7447

7219

6992
6764

6536

6308

6080

5852
5624

5396

5168

4940

4712

2.96

2.87

2.79

2.70

2.62

2.53

2.44

2.36

2.27

2.19

2.10
2.01
1.93

1.84
1.75

222264

222264
222264
222264

222264

222264

46%
44%
42%

40%

38%

106687

102241

97796

93351
88906

84460

81626

77181

72735
68290
63845

59400

2093

1979
1865

1751
1637

1523

1323
1323

1323

1323

1323
1323

3416

3302

3188
3074

2960

2846

1288

1288

1288
1288
1288
1288

4256

4028

3800
3572
3344

3116

1.58
1.50 
1.41 

1.32 
1 24 

1 15

At maximum spacetime availability, ttie total % increase in FTE would be 115% even by using tbe current 38% uWisation rate 
If the spacetime availability is maximised, ttie facility capacity could tfieorebcally

sustain a total of 2846 FTE. given that the full time employees remain the same number, but the part time can increase much more.

Table 2.16: Hypothetical estimates o f  FTE capacity from space-time approach at 19 hours  
working week, m axim um  space hours availability.

Projected Did FTE Ave workir g Additional Actual Total Actual Total 1

Supply provision UF FTE loads Loads hours FTE FTE FTE Full tim 1 Parttirrx % increase!

a b c= a x b e = c -d f q = e / f h i = q +h 1 k = (i-i1) 2 ( q /h ) x 1

222264 80% 177811 152751 19 8040 1323 9363 1288 16149 6.08

222264 78% 173366 148305 19 7806 1323 9129 1288 15681 5.90

222264 76% 168921 143860 19 7572 1323 8895 1288 15213 5.72

222264 74% 164475 139415 19 7338 1323 8661 1288 14745 5.55

222264 72% 160030 134969 19 7104 1323 8427 1288 14277 5 37

222264 70% 155585 130524 19 6870 1323 8193 1288 13809 5.19

222264 68% 151140 126079 19 6636 1323 7959 1288 13341 5.02
222264 66% 146694 121634 19 6402 1323 7725 1288 12874 484

222264 64% 142249 117188 19 6168 1323 7491 1288 12406 4,66

222264 62% 137804 112743 19 5934 1323 7257 1288 11938 4.49

222264 60% 133358 108298 19 5700 1323 7023 1288 11470 4.31

222264 58% 128913 103852 19 5466 1323 6789 1288 11002 4 13

222264 56% 124468 99407 19 5232 1323 6555 1288 10534 3.95

222264 54% 120023 94962 19 4998 1323 6321 1288 10066 3.78

222264 52% 115577 90517 19 4764 1323 6087 1288

I W

9598mm 3.60

m m.v.i1:;H'222264 : L:. I ,4 .4 m 3!î '» I üÎ3 î3 !

222264 48% 106687 81626 19 4296 1323 5619 1288 8662 3.25

222264 46% 102241 77181 19 4062 1323 5385 1288 8194 307

222264 44% 97796 72735 19 3828 1323 5151 1288 7725 2.89

222264 42% 93351 68290 19 3594 1323 4917 1288 7258 2.72

222264 40% 88906 63845 19 3360 1323 4683 1288 6791 2.54

222264 38% 84460 59400 19 3126 1323 4449 1288 6323 _..2,.36 .

FTE
00%

Note

When the actual average working hours are reduced, the total increase is more than double



A2: Case study 2

The organisation was initially contacted in late January 1995. A preliminary interview 

by telephone was conducted and the intentions o f the research were explained. In this 

particular organisation, the use and management o f office spaces were handled by the 

Group Property & Central Services, Technical Services Department as the focus o f the 

case study itself.

The first open interview was held in late January 1995 with two Senior Architects 

from the Projects Unit in the Department. The objectives were to gather preliminary 

information on the issues and problems relating to the management o f office facility 

space and to seek knowledge on their current practice in the organisation. Thirty 

minutes were allocated to each o f the respondent. The first person was the principal 

respondent, while the second person contributed with information on an impending 

innovative space use project. The interviews lasted for one hour and were tape- 

recorded.

The second interview was held in late May 1995 (31st May 1995, between 9:35 am - 

10:25 am), four months after the first meeting. A cover letter, sent preceding this 

session, conveyed the additional intentions and purposes o f the meeting. The agenda 

was a structured open response interview on the use and management o f facility 

space, focusing on the effects o f organisational changes. This interview was 

conducted with the principal respondent from the previous meeting. The respondent 

read questions and marked the appropriate answers on the sheets. There was very 

limited spontaneous anecdotes but a fair amount was discussed in the open-ended 

questions. The total time for this interview was approximately 40 minutes.

Since the respondent has requested for the questionnaire earlier, the researcher made a 

reminder for its return. The respondent promised to send back the questionnaire 

together with the building plans and the space standard documents within a few 

weeks.

Section A: Current situation

The second case study is 'B ’ Group Property and Central Services, Technical Services 

Department. The Group Property organisation deals with the development and 

management o f *B’ properties throughout its branch offices and lending centres. Their 

main task is to carry out the Group policy to maintain properties in a state o f good 

repair. Group Property is taken as a separate organisational entity, which has

j  j .



autonomous power over its use and management o f space and formulates its own 

space policy for the corporate group.

Figure 2.15 shows the conceptual structure o f the organisation. The Deputy General 

Manager (DOM) who was also the Head o f Department, leads the organisation. 

Reporting to the DOM are the Senior Managers and the Heads o f Units. During the 

investigation period, there were five heads o f units from various functions; Estate 

Management, Purchasing, Project Management, Facilities and Human Resources. 

These functional units operate various activities within the property management 

services. Each o f the units was staffed by managers, professionals and technical 

people and supported by administrative and clerical staff. The Business and 

Performance unit was concerned with marketing the organisation's services 

throughout the Group. They ensured that internal communications and purchasing 

functions were carried out.

Figure 2.15: Organisational structure o f ‘B ’ Bank Group Property &
Central Services Technical Services: Case 2
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Technical Services were concerned with space planning concepts in the organisation. 

The Facilities unit, which was considered as the main unit in the department, oversaw 

strategies, procurement, maintenance of the properties and bench marking. The Estate 

Management unit dealt with property development activities for the Group; the 

Strategic Support unit handled performance data for business units, the Human
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Resources unit handles labour-planning and the Central Region unit provides services 

to the corporate customers.

The Group Property organisation employed a total o f 236 full time staff in 1994. Out 

o f the total number of full-time employees, the Business and Performance unit has 

10% of the total; Technical services has 18%, Estate management 8%, Strategic 

Support 14%, Human Resources 9%, Information Systems 6% and Central 

Registration has 35% of the total (Table 2.17).

Table 2.17: General organisational data for ‘B’ Bank Group Property &
Central Services Technical Services

D e p a rtm e n t Full tim e D is tr ib u tio n  o f  W o rk in g  G ro u p s  by  e m p lo y m e n t size

B u s in ess  &  P efo rm a n ce 24 7 17

T e c h n ic a l S erv ices 42 2 3 17 12 8

E s ta te  M an ag em en t 19 9 10

S tra te g ic  S u p p o rt 32 4 28

H u m a n  R esou rces 21 1

In fo rm a tio n  S ystem 14 1

C en tra l R eg istra tio n 84 2 3 7 8 8 ■ 17 19 20
T o ta l 23 6 T o ta l 203

In terms of distribution, 86% of the functional units have between 1 4 - 4 2  employees. 

The mean size per unit was 33.7 and the median was 24 (Figure 2.16). Within some 

functional units, a number of working groups were operating in various sizes. At the 

time of the investigation, there were about 21 working groups; the smallest group 

comprised of one person and the largest group of 28 persons (Table 2.17). Over 62% 

of the working groups have between 1 - 9 employees and 86% o f the groups have 1- 

18 full-time staff. The mean size per working group was 10 and the median was 8.

Figure 2.16: Distribution of full-time equivalent staff by functional units and 
working group: Case 2
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Figure 2.17 shows the breakdown o f employment in the organisation by occupation 

types. The top management level constituted less than 1% of the total, managers about



29%, professionals 25%, administrators 26%, technical staff 5% and clerical and 

secretarial about 15% of the total. These occupation groups formed the core 

employees o f the organisation, in ‘B ’ House. The three biggest occupation groups, the 

managerial, administrative and professionals, constituted 80% o f the total 

employment in the organisation, while clerical and technical staff constitute the rest of 

the 20%.

Figure 2.17: Breakdown of total employment by occupation type: Case 2

Directors < 1%
Clerical & Secretarial 15%

Managers 29%Technical 5%

Professionals 25%
Administrative 26%

W orking arrangements

Every full-time employee has a stated contract o f 37.5 working hours per week. The 

actual working hours for each occupation type showed that top management, 

managers, professionals and technical staff were reported to be working 40 hours per 

week, while administrators and clerical staff were working approximately 37 hours 

per week as shown in Table 2.18.



Table 2.18: Contractual working hours by occupation type: Case 2

W ork Activities Full time Part time
Total Full 
& part time

Full time 
Equivalent

Eontractua

tours

Actual
hours

Part tim e 
hrs

a b c=a+b d=a+(b/2 ) e f

Directors 1 0 I 1 37.5 42 na

M anagers 67 0 67 67 37.5 42 na
Adm inistrative 61 0 61 61 37.5 37 na

Professionals 59 0 59 59 37.5 40 na
Technical 12 0 12 12 37.5 40 na
Clerical & Seel 36 0 36 36 37.5 37 na
Total 236 0 236 236 37.5 39.7

Notes:
(d) Full time Equivalent (FTE) is when an employee's contract to work is x hrs per week, when the standard 
FTE is y hours per week, then the individual's FTE is (x/y).

(e) as stated contractual hours

(0 the reported amount of time spent working in a typical week
(h) Estimated proportion of work time spent working at the designated workplace

(i) Where work is arranged or planned sometime during the week
(j) activities which almost always occur in the set of circumstances and involves little conscious decision making 
(k) Activities which were not really planned in advance but arise as a result of some stimulus in the environment.

The varying work planning data showed that the top management level consciously 

planned around 85% of their total work time. Managers, professionals and technical 

staff consciously planned 75% of their work time and administrative and clerical staff 

considered that 95% of their work time falls into consciously planned activities. 

Figure 2.18 shows the overall profile of work planning in the organisation. Top 

management were most likely to have highly predictable work, while managers, 

professionals and technical staff were likely to have more normal routines. 

Administrative, clerical and secretarial staff were most likely to find their activities 

highly routine. Overall, the typical working arrangement in the company showed that 

in 100% o f the organisational time, at least 46% o f the activity was carried out within 

the office facility and workspaces and 54% was handled elsewhere (Figure 2.19).



Figure 2.18: Varying proportions of work planning by occupation type: Case 2
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The Group Property Organisation operated from a leasehold property located in 

Central London. The building. ’B' House, was a low rise office block with six floors. 

The net internal area was estimated at 3,968 sq.m and the gross internal area was 

estimated to be 4.339 sq.m. The floorplates in this building were fragmented into two 

separate units. The first floor plate was about 79% larger than the second. The floor 

depth measures about 12 m.. perimeter to perimeter and about 6 m. perimeter to glass. 

This was within the range of discretion for cellular office configuration. The 

variations in the modules of offices gave varying planning grids. Therefore some 

offices measured 2.7 m. wide and some measured over 5m. in width The column 

spacing of 6 m. and the 2.42 m. floor to ceiling height affected IT flexibility. 

Similarly, the core locations have imposed a limitation on the overall accessibility to 

the building since there was only a single core and a remote stair available (Figures 

2 .20 - 2 .2 1 ).
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Figure 2.20: Floor plan o f ‘B’ Group Property Technical & Central 
Services, ‘B’ House Ground level: Case 2

Figure 2.21: Floor plan o f ‘B’ Group Property Technical & Central 
Services, ‘B’ House 3rd floor: Case 2
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9. 5 12 18 2.5
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Classification of Space

rhere were four categories of facility spaces in 'B ' House. Figure 2.22 shows the 

levels of classification, based on the space planning design guidelines of the 

organisation. The first category was individual offices and open plan spaces. The 

second category included storage spaces, meeting rooms (for large and small groups), 

computer spaces and plant rooms. The third category included office equipment 

machinery, conference rooms and network branches, transaction area, information and 

enquiries and special facilities and the last category included stairs, corridors and lifts.

In general, these categories were known as primary spaces, ancillary spaces, support 

spaces and circulation spaces respectively.
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Figure 2.22: Space classification: Case 2
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Notes: Classification derived from the Space Planning Guidelines For Offices and Branches , L108 and Interview Session

Space P lanning

The overall plan analysis shows that on average, the building has a ratio o f 1.1:1 

office areas to open plan areas. On the ground floor, the ratio was about 1.3:1. On the 

first floor the ratio was 1:6.6 and on the second floor the ratio was 1.9:1. On the third 

floor the ratio was 1.2:1. On the fourth floor the ratio was 1:1.5; on the fifth it was 

1.4:1 and on the sixth floor the ratio was 7.4:1. These ratios show that quite a high 

percentage of the usable areas were used as cellular offices. This was apparent on the 

second, fifth and sixth floor levels. The sixth floor shows the highest percentage o f 

cellular offices, possibly related to the concentration o f top level management jobs. In 

practice, the space planning schematic layouts were done by using workstation 

footprints which were loaded onto the Property Management's CAD system 

(Lotus/Gable).
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space distribution

Figure 2.23 shows that 92% of the office sizes were within a 12m-42m module. The 

mean size for offices was 27.7 sq.m. and the median was 22.3 sq.m. The distribution 

o f open plan spaces, where more than 66% of the open spaces were planned, covered 

an area range o f 19 sq.m - 48 sq.m area.

Figure 2.23: Distribution of dedicated offices and open plan workspace: Case 2
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In terms o f group spaces, the biggest proportion o f ancillary spaces was on the ground 

floor level, with an allocation o f 14.4% of the usable area and on the second floor 

level, with an allocation o f 11.5% of the usable area. The first and sixth floors had 5% 

and 8% allocation respectively. No ancillary spaces were enumerated on other floors. 

The mean size for an ancillary space was 32 sq.m and the median was 36 sq.m.

The biggest proportion o f support space was on the ground floor level (31.9%), while 

the second floor level had 16.3%. The first floor level had 7.4% and the third floor 

had 2.8%. The balance area, was highest on the first floor (10.8%), followed by the 

ground floor (8.6%); the fifth and sixth floors each had 5.8% and the second, third and 

fourth floors each had 3.5%, 2.8% and 3.9% respectively. The mean size for a support 

space was 28 sq.m and the median was 21.

Use and management practice

The organisational demand for space was based on the traditional method of 

enumerating people at the departmental level and multiplying this by an appropriate 

space per person constant. The constant was based on the space planning guideline, 

which was prepared to provide a consistent basis for the assessment o f space 

requirements across the Group generally. The requirement for space was generated 

with an initial assessment of the required net internal area and a sum o f all required 

footprints relative to a schedule o f  accommodation, plus the addition o f primary and 

secondary circulation routes. Usually, this estimate took no account o f lifts, stairs.
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plant rooms, lavatories, shafts and risers. Two forms o f guidelines were used: the 

Offices and Branches Guidelines and the Lending Centres Guidelines. This has been 

summarised in Table 2.19.

Table 2.19: Space standards: Case study 2

Space Types Footorint Area sam
Prim ary W orkspaces:

M anager in Individual office 9.92sqm  - 22.80

M anager in Open plan office 3.96sqm  - 6.4sqm

Professionals & technicals 2.48sqm  - 3.1 sqm

Secretarial 2.17sqm  - 3.98sqm

Clerical 2.17sqm - 3.68sqm

Dedicated W orkstations 2.6sqm

W orkstation Groupings 7.92sqm - I6.50sqm

Ancillary Spaces:

Conference rooms (10-16) I5.8sqm  - 22sqm

M eeting spaces ( 4 - 8 ) 9sqm - 12.7sqm

In their guidelines for Offices and Branches, the demands were categorised in two 

parts. Part 1 shows the estimation to the demand, based on the individual footprints o f 

functional work categories and Part 2 shows the estimation to the demand based on 

room allocations to functional categories. Therefore, in Part 1, the footprints covers 

the allocations to management in open plan offices, secretarial and clerical activities 

and provisions for office equipment and machinery. The total cumulative net area in 

Part 1 was adjusted with an additional 10% secondary circulation.

In Part 2, the footprints were in the form o f rooms. These were allocated to 

management individual offices, conference rooms, transaction areas, information and 

inquiries, financial services areas, storage, telecommunications and special support 

facilities. The figures from Part 1 and Part 2 were aggregated and adjusted with an 

additional 15% primary circulation to give the net internal area. A professional 

judgement was applied on these figures, to allow for space lost by unusable corners, 

irregular shaped rooms, structural and service zones and irregular shaped buildings. 

The additional percentages ranged from 5% - 20% depending on the depth, size and 

age of the premises.

The standards were implemented according to what was formally written. The 

allocation procedure was based particularly on the specific job function, i.e. functional 

requirements for privacy and storage. Since its last review less than a year ago, the
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management claimed that the standard was still very applicable to the organisation 

today.

Capacity and Occupancy

The ‘B' House building accommodated a total 236 FTE staff at the time o f the 

investigation. The distribution o f occupancy is shown in Figure 2.24. Allocation by 

floors was dependent on the functional units o f the organisation; the ground floor was 

occupied by the personnel department and reception; the first floor accommodated 

architects and engineers, the second floor accommodated project management and 

estate management, the third floor by administrative, the fourth by purchasing, 

architects and engineers, the fifth floor was occupied by the management and the sixth 

accommodated the directors and heads o f units.

Figure 2.24: Stacking plan of ‘B ’ House: Case 2
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No data was readily available for the design capacity o f the building, but from the 

plan analysis (separate analysis), a total o f 278 workspaces were enumerated. This 

was aggregated floor by floor, by space types and by occupation types. A comparison 

between the current occupancy level (236) and the actual enumerated workspaces 

(278) showed that there was a surplus of 15% of unallocated workspaces (Table 2.20 

and Table 2.21).
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Table 2.20: Actual number of workspaces from plan analysis: Case 2

SPA C E A TTRIBU TES Nat G rd N at 1 N at 2 N at 3 N at 4 Nat 5 N at 6 Total N at

O ffices

Total Capacity 7 3 13 12 10 10 39 94

O pen plan 16 15 4 20 3 II 6 75

Total Capacity 24 39 14 32 34 34 7 184

Actual Total occupants 31 42 27 44 44 44 46 278

Table 2.21: Distribution of allocated workspaces by occupation type: Case 2

D edicated O ffice  S hared O pen Plan T otal A ctual

O ccupation  tvpes Rank levels individual o ff bv Indv w orksta tion W orkspc FTE

D irectorial D irector 1 0 0 1 1

M anagerial

Senior M anagers 8 0 0 8

M anagers 25 7 5 37

A sst M anager 0 2 3 5 67

P rofessionals

Head o f  D ivision 7 0 1 8

P rofessionals 11 3 14 28

Students 0 0 3 3 59

A dm in

Support C lerical 0 25 67 92 61

Secretarial!

Sec to D irector 1 0 0 1

S ecretaries 1 0 27 28

0 36

Technical 2 0 67 69 12

Total units 56 37 187 280 236

Space Use

The overall results from the plan analysis are shown in Table 2.22. On average, the 

net internal area for ‘B ’ House was 87.6% of the gross internal area. The core took up 

12.4%. The overall net usable area was estimated to be 84.2% of the net internal area. 

Out o f the total net usable area, 43% was used as offices, 37.6% as open plan 

workstations, 5.4% as ancillary spaces and 8.1% as support spaces. Figures 2.25-2.28 

shows the distribution o f space use for ‘B ’ House.
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Table 2.22: Space analysis for ‘B’ House

Indicators N at G rd N at 1 N at 2 N at 3 N at 4 N at 5 N at 6 T ot N at

N IA /G IA 89.0% 87.5% 87.1% 87.3% 87.6% 87.1% 87.4% 87.6%

C ore/G IA 11,0% 12.5% 12.9% 12.7% 12.4% 12.9% 12.6% 12.4%

N U A /N IA 79.6% 89.2% 77.0% 87.7% 85.6% 86.8% 83.6% 84.2%

Pri C in/N IA 20.4% 10.8% 22.9% 12.2% 14.4% 13.1% 16.3% 15.8%

O ffices/N U A 25% 10% 45% 52% 38% 55% 76% 4 3%

O pen Plan/N U A 19.5% 66.6% 23.4% 42.1% 58.4% 38.8% 10.3% 37.6%

T otal # W orksta tions 31 42 27 44 44 44 46 278

W orksta tion /N U A 45.0% 76.6% 68.7% 94.4% 96.1% 94.1% 86.3% 80.5%

A rea/w orkstation 6.7 9.3 11.0 10.6 10.1 10.4 8.8 9.6

A nciilary (% N U A ) 14.4% 5.1% 11.5% 0.0% 0 .0% 0.0% 7.9% 5.4%

S upport (% N U A ) 31.9% 7.4% 16.3% 2.8% 0 .0% 0.0% 0.0% 8.1%

A m enity  (% N U A ) 0.0% 0.0% 0 .0% 0.0% 0 .0% 0.0% 0.0% 0.0%

Fit Factor (% N U A ) 8.6% 10.8% 3.5% 2.8% 3.9% 5.9% 5.8% 6.0%

Total NUA % 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

OlTices% NU A 25.5% 10.1% 45.3% 52.2% 37.7% 55.2% 76.0% 42.9%

O pen plan %  N UA 19.5% 66.6% 23.4% 42.1% 58.4% 38.8% 10.3% 37.6%

O ther U sable A rea% N U A 55.0% 23.4% 31.3% 5.6% 3.9% 5.9% 13.7% 19.5%

A ctual N lA /person  

O pen plan Footprin t std 

N U A /person  at capacity

18.8

3.78

14.97

13.5

1.22

12.07

20.8

7.25

16.00

12.8 

5.86 

11.22

12.3 

3.98 • 

10.54

12.8 

6.13 

11.10

12.2

7.72

10.17

14.2

5.12

11.93

A ctual N U A /person 14.1

As mentioned previously, the ground and first floors have a lower proportion of 

offices; 25% and 10% respectively. The fourth floor has 38%, while the second floor 

has 45% and the third, fifth and sixth floors have over 60% office space. The highest 

proportion was found on the sixth floor, which covered over 76% of the total office 

space. Alternatively, the open plan distribution was lowest on the sixth floor, which 

covered 10.3% and the penultimate lowest was the Ground floor, with 19.5%. The 

fifth and third floors had between 39-42% open plan space, while the highest 

proportion was on the first and fourth floors, each with 67% and 59% respectively.
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Figure 2.25: Net usable area analysis in ‘B’ House, Ground and 1st floor: Case
2
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Figure 2.26: Net usable area analysis in ‘B’ House Second & Third floor: Case 
2
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Figure 2.27: Net usable area analysis in ‘B’ House Fourth & Fifth floors: Case 
?
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Figure 2.28: Net usable area analysis in ‘B’ House sixth floor and total
building: Case 2
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Section B: Past and future situations 

Organisational changes

Over the last two years, ‘B ’ Group as an organisation has undergone various 

organisational changes. Most significant was the massive restructuring programme 

which took place in 1992, in which thousands o f jobs were lost. It is anticipated that 

organisational restructuring and flexible working practices through a team approach 

and teleworking arrangement will increase.

The advances in information technology have seen an increase in electronic banking 

services. Branches have increased their cash handling points and more secondary 

financial services are offered. Customers now prefer to be serviced after-hours and 

most transactions are conducted over the telephone. Most o f the changes that have 

been implemented were attributable, for example, to meeting the organisational 

objectives; to lower operational costs, to integrate technological development and to 

face the strong market competition.

Facility changes

Facility changes were indicated by the chum rate. In this organisation, the chum rate 

ranged between 50-70% every year. The most frequent level o f chum occurred at the 

workstation level, followed by chums on the same floor and lastly, chum between 

floors within the same building. There were no reports o f modification and adaptation, 

except the impending work to be carried out following the endorsement o f a space 

sharing programme in November 1995. This imminent project aims to create a 

working environment that will promote the change in working arrangements and is 

being implemented as a result o f a workplace performance monitoring survey carried
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out by a consultant team. The management has anticipated that there will be greater 

requirement for office areas which have large floorplates, to accommodate large 

numbers of telephone operators. The furniture used will be workstation type desks 

with low screens.

Implications for management

The management claimed there was a problem of surplus o f space at the 

organisational level. At the same time, there was insufficient provision for group 

spaces, support space and amenity space. A large proportion of these space types were 

judged to have performed just tolerably. This means that the management has 

received many complaints, but have not taken any remedial steps towards redressing 

the problems. Where the provisions were unacceptable, due to unavailability, there 

was no indication o f the type o f response to be taken. Figure 2.29 shows the 

evaluation of the level o f facility space performance as an impact from the 

organisational changes.

Figure 2.29: Levels of performance of facility spaces by subjective measures: 
Case 2

Acceptable Just Tolerable Unacceptable

1
Services space for IT

1

Individual Workstations

■ ---------- 1

Meeting spaces for large group >8
Services space for goods Individual offices Meeting spaces for small group 2-4

Group workspaces Conference space
Customer service spaces Training and education spaces
Reprographics services Lounge and relaxation spaces
Management spaces Cafeteria only
Storage space for furniture 
Storage space for tools 
Storage space for refuse 
Storage sapce for archival 
Reception space 

Security space 
post rooms 
Record management 
Computer space 

Machine spaces 
Stairs 

Lifts
Corridors

Cafeteria with separate kitchen

Key management issues

A large proportion of the operational activities in the organisation (80%) were 

managerial, administrative and professional and 20% were of a support and technical 

nature. The results showed that over 54% o f the work activities were handled away 

from the designated workspace and 46% were conducted at the designated workspace.
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As the organisation shifted towards team working, there was a perceived inadequacy 

of group spaces.

From the results o f the space analysis, the layout plans in the organisation were based 

on the requirements between offices and open plans areas. Several floor levels have a 

higher ratio o f offices to open plan spaces, particularly the sixth floor, which 

accommodates the top management suite, as compared to the first floor which 

accommodates professionals and technical support staff. In terms o f space use, 

ancillary spaces covered 5.4% o f the usable area and support space covered 8% 

throughout the building. The distribution o f ancillary spaces ranged between 5%-14% 

throughout the building and the average distribution o f support spaces ranged between 

8%-32%. Another factor o f consideration is the complexity o f  the shape of the 

building. It was enumerated that over 5% could be allowed for odd shaped areas. In 

terms of determining space provisions at the organisational level, the management has 

maintained that the headcount method and the space per person allowance is still 

applicable, in spite o f the organisational changes that are happening.

Future Demand for and Supply Provision

Two of the most prominent issues which related to the future demand were 

organisational restructuring and flexible working practice. The latter issue was 

discussed in greater detail during the interview. In this organisation, the change in 

working practice was effected through a team approach and through the use o f IT. In 

the former, working groups were formed within the operating units of the department 

and in the latter, use of Personal Computers is anticipated to influence the adoption of 

teleworking arrangement.

In terms of supply provision, the management has anticipated that there will be more 

requirement for office areas which have large floorplates to accommodate large 

numbers o f telephone operators. The furniture used will be workstation type desks 

with low screen.

One o f the most imminent facility change in the organisation, is the implementation of 

a space share prototype project. The endorsement o f this project resulted from a 

workplace performance monitoring survey carried out by a consultant team. The 

findings from the survey, among others, showed that up to 50% of an employees' 

time is actually spent working at the desk and so the other 50% elsewhere. Therefore 

the project was aimed to create a working environment that will promote the change 

in working arrangement that the organisations will go through.
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Decision Analysis

In terms of determining space provisions at organisational level, the management has 

maintained that the headcount method and the space per person allowance is still very 

applicable to the organisation today, in spite o f the changes. However, from the 

backward induction analysis, the process o f decision making for space use and 

management in the company was mapped out and it was found that the company's 

decision cycle resembles the three model cases o f IBM, Digital and Arthur Andersen 

(Appendix 1 ; A3). Therefore prototypes are one form o f management technique used 

for formulating policies in the use o f spaces in buildings.

Figure 2.30: Conceptual flowchart of the management process Case study 2

9 months DECISIONS E X P E R IM E N T  ® '^°"*^®^M ONITOR RESULTS
Survey ! 
Workplace j 
Perfomance 
Analysis

pace share

i
(Pilot- Questionnaire 
April1996) Survey

feedback

N o te
1. D e d s ic n s c n s p a œ s h a r in g w a s ta k e n  by  to p  m anagem ent

approximately 
? months

Management summary

Section A and B has described the past, present and future situations in the 

management of office space in the organisation. A large proportion o f the operational 

activities in the organisation (80%) were managerial, administrative and professional 

level. That means 20% of the activities were support and technical in nature. As the 

organisation shifts towards team working, there was an apparent inadequacy o f group 

spaces. At the same time, individual dedicated workspace tend to be less unoccupied. 

Based on some subjective estimates, the results showed that over 54% o f the work 

activities, were handled away from the designated workspace and 46% were 

conducted there.

From the results o f the space analysis, the layout plans in the organisation was based 

on the requirements between offices to open plan areas. Several floor levels have a 

higher ratio o f offices to open plans, for example the sixth floor which accommodated 

the top management suite compared to the first floor which accommodated the 

professionals and technical support staff.
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In terms of space use, the ancillary spaces covered 5.4% o f  the usable area and the 

support space covered 8% of the usable area throughout the building. The distribution 

o f ancillary spaces ranged between 5%-14% throughout the building, and the average 

distribution o f support spaces ranged between 8-32% throughout the building. 

Another factor o f consideration is the complexity o f the shape o f the building. It was 

enumerated that over 5% of the usable areas were considered as an allowance for this 

odd shaped areas.

In terms o f determining space provisions at organisational level the management has 

maintained that the headcount method and the space per person allowance is still very 

applicable to the organisation.

Section C: Comparing Traditional to Space-time methods in demand estimation

The discussions in the previous sections gave an overview on the mechanism o f 

demand, supply and management of space in the organisation. This section will 

analyse two specific scenarios; first to argue that the use o f traditional demand 

requirement approach based on space per person is no longer sufficient in current 

organisational trends and second to advance the space-time approach based on 

utilisation over time as the method to determine demand. For purposes o f establishing 

a common basis for comparison, the PTE number o f employees is 236.

The Traditional Approach to NUA Estimates

Table 2.23 shows the traditional method in the determination o f usable area based on 

the current space standards in the organisation. Theoretically, 236 PTE employees 

have created a demand of 3436 sq.m. usable area. Comparatively, from the plan 

analysis in Table 2.24 the NUA estimates were 3317 sq. Hence, in the first estimate, 

each person has an allocation o f 14.6 sq.m. while in actual situation each person has 

an allocation o f 14.1 sq.m. of space. There is less than 4% difference between the 

theoretical and the actual estimates which could presumably indicate the adherence to 

space standard guidelines in implementation.
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Table 2.23: Theoretical net usable area estimates by traditional approach: Case 2

Space standard: No of Primary

Occupation types Rank leyels No. of FTE Budgets workspaces NUA

Directorial Director 1 22.8 1 22.8

Managerial 67 67
Senior Managers 47 16 47 752
Managers 20 16 20 320
Asst Manager

Professionals 59 59
Head of Diyision 3 22.8 3 68.4
Professionals 56 6.4 56 358.4
Students

Admin
Support Clerical

61 2.48 61 151.28

Secretarial!
Sec to Executive 
Sec to manager 
Secretaries

36 2.88 12 103.68

Technical 12 3.1 36 37.2

Total 236 236 1814

Other Facility Spaces sq.m
+10%NUA 1995
+15% Ancillary 351
+20% Support 856

3202
+5% fit factor 170
% turnover 64
Tot NUA 3436
circin 859
Tot NIA 4295

Table 2.24: Actual net usable area estimate at organisational level

SPACE ATTRIBUTES Nat 0 N a tl Nat 2 Nat 3 Nat 4 Nat 5 Nat 6 Tot Nat
Gross Internal Area 655 649 644 645 618 646 640 4498
Core 72 81 83 82 77 83 81 558
Net Internal Area 583 568 561 563 542 563 559 3940
Net Usable Area
Offices 118 51 196 258 175 270 355 1423
Open plan Workstations 91 337 101 208 271 190 48 1246
Ancillary Area 67 26 50 0 0 0 37 180
Support Area 148 38 70 14 0 0 0 270
Amenity Area
Unknown Usage 40 55 15 14 18 29 27 198
Total NUA 464 507 432 494 464 489 468 3317

Pri Circin (NIA-NUA) 119 61 128 69 78 74 91 620

Total NIA 583 568 561 563 542 562 559 3938

Primary Workstation 209 389 297 466 446 460 404 2670
Actual Density sqm/person 14.1

The space-time approach

As in the previous case study, three sets o f estimates using the space time approach 

are the theoretical demand loads, the reported actual demand loads and the adjusted 

actual demand loads. The main comparison will focus on the reported actual against 

the adjusted actual or the effective load.
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FTE people-hours load

The FTE people hours load is the FTE employees multiplied by the actual reported 

working hours per week which will give the theoretical load, the reported actual load 

and the adjusted actual load or effective load. Table 2.25 shows that theoretically, the 

organisation operates on an assumed demand o f 8850 people hours load per week; 

but from the reported actual working hours, the organisation operates on 9285 people 

hours load per week. On the contrary, the space-time budget estimates, showed that 

the organisation operates on an adjusted actual load o f 4289 people hours load per 

week. Therefore, the average working hours for the total employment in the 

organisation is theoretically, 37.5 hours per week, the average reported working hours 

is 39.3 hours per week and the adjusted actual working hours is 18.0 hours per week.

Table 2.25: FTE people-hours load per week: theoretical, reported and adjusted

Average Theoretical Reported

Work Activities FTE
Contractual

hrs/week
Reported Actual 

hrs/wk

Duration 
of use 
per week

Duration 
at workspace

FTE , people
hours load

Actual 
people 
hrs load

Adusted 
people 
hrs load

a b c d e f=ax  b g = a x e h = g X e
Directorial 1 37 5 42.0 <20% 20% 38 42 8
Managerial 67 37.5 42.0 21-40% 30% 2513 2814 844
Administrative 61 37 5 37.0 > 70% 70% 2288 2257 1580
Professionals 59 37,5 40.0 21-40% 30% 2213 2360 708
Technical 12 37.5 40.0 41-50% 45% 450 480 216
Clerical & SecrtI 36 37.5 37.0 > 70% 70% 1350 1332 932
Total 236 8850 9285 4289
Average working time 37.5 39.3 18.2

Space-hours load

Since it is organisational policy to assign spaces individually, then 236 FTE is 

designated to 236 dedicated workspaces. The space hours load is based on the total 

number of workplaces that are available in the organisation per week. Assuming that 

each workspace is available for 10 hours per day for a 5 days week therefore each 

workspace is available for 50 hours per week. Table 2.26 shows that for 236 

workspaces there are 11800 space hours load which is available per week.
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Table 2.26: Space-hours availability per week with three utilisation levels

Availability
Total 

S pace hour
Work Activities Units Hrs /day Days/wk h rs /w e ek  (1) hrs/ week Theoretical Reported Space-time

a b c d = b X c e = a X d Utilisation Actual Utilsr Utilsn
Directorial 1 10 5 50 50 75% 84% 17%
Managerial 67 10 5 50 3350 75% 84% 25%
Administrative 61 10 5 50 3050 75% 74% 52%
Professionals 59 10 5 50 2950 75% 80% 24%
Technical 12 10 5 50 600 75% 80% 36%
Clerical & SecrtI 36 10 5 50 1800 75% 74% 52%
Total 236 10 5 50 11800 75% 79% 36%

Note:

1. The utilisation factor essentially means the probability that the workspace is actually occupied over its potential capacity. 

For example: the actual overall utilisation of workspace for the premises was 36% of the potential capacity.

ie. 4289 total people hours over 11800 workspace hours multiplied by 100%

2. Utilisation of assigned workspaces in non-routine work (directorial, maangerial & professional) ranged between 17%- 25%

3. Utilisation of assigned workspaces in routine work (admin, secretarial and technicals) ranged between 36%-52%

However, the results from the plan analysis (separate analysis) that 278 workspaces 

were enumerated. This gives a total of 13900 space hours that are available per week 

showing at least there is 18% space potentially available then what is currently 

assumed. For purposes of this study, the first estimate is used to ensure that the 

number o f PTEs and workspace hours are comparable.

Net Utilisation

In this section, net utilisation o f workspace, is calculated based on the actual use o f 

the workspaces compared to the maximum possible use. As shown in the previous 

Table 2.25, the level o f utilisation o f workspaces according to various work activities 

at organisational level. On average, the level o f utilisation o f workspaces was 

theoretically, 75%. This means that out o f 100% of the time the workspaces are 

available, 75% of the time the spaces are in use or that every three seats in four are 

probably occupied in the week. In the reported actual estimates, the average level of 

utilisation is 79%. This means that out o f 100% the time workspaces are available, 

79% of the time, spaces are in use or about four seats in five will be occupied during 

the week. In the adjusted actual, the level of utilisation is 36%. This means that in 

100% of the time the spaces are available, 36% of the time the spaces are in use 

during the week or every two seats in five will be occupied during the week. Figure 

2.31 shows the comparison between theoretical, reported actual and effective actual 

utilisation factors.
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Figure 2.31: Comparing facility space utilisation levels, theoretical, reported 
and space-time approach
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The net utilisation shows that in a typical week, provided that the pattern of use 

matches the space time budget assumptions, then the average net utilisation level for 

the organisation's facilities is most likely to be at an average of 36%. This means that 

236 FTE working on an average of 18 hours per week will actually utilise 36% of the 

time the workspace is available over the week. Currently, the facility is operating on a 

perceived utilisation of 79% presuming that 236 FTE working on an average of 39 

hours per week is reportedly utilising 79% of the space available.

Hypothetical NUA estimates by space-time approach

As mentioned previously, the utilisation factor is used to estimate NUA. The 

fundamental difference between the traditional method and the space-time approach is 

that in the latter approach, the allocation procedure is reclassified into four basic work 

activities based on the average duration o f time spent at the workspace. Along with 

this reclassification, a certain degree of sharing is recommended on certain groups of 

work acti\ ities as shown in Table 2.27 and Table 2.28.
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Table 2.27: Deploying FTE people-hours load by space-time workspace 
allocation: Units

C atégories" Occupation types FTE
Ave time Total

FTE
W orkspace Allocation per FTE

Spent at desk dedicated wkspc Shared wkspc ( 1 Shared wkspc 12
Group A Directorial 1 <20% 1 1
Group B Managerial 67 21%-40% 126 54 36

Professionals 59 21%-40%

Group C Technical 12 41%-70% 12 10
Group D Administrative 61 >70% 97 97

Clerical & Secretaria 36 >70%

Total 236 236 Total 198

Table 2.28: Deploying FTE people-hours load by space-time workspace 
allocation: sq.m. net usable area

Categories'* Occupation types FTE
Ave time Total

FTE
Allocation per FTE in sgm

Spent at desk dedicated wkspt Shared wkspc (1 Shared wkspc (2
Group A Directorial 1 <20% 1 15
Group B Managerial 67 21%-40% 126 9,6 4

Professionals 59 21%-40%

Group C Technical 12 41%-70% 12 5
Group D Administrative 61 >70% 97 5

Clerical & Secretaria 36 >70%

Total 236 236

Note:

Dedicated workstations: 15-17sqm footprints 

Long term shared workstations: 5-9.6sqm footprints 

Short term Desk share: 4sqm footprints

Table 2.29 shows that the theoretical net usable area estimates using space-time 

approach is 2297 sq. By applying the space per person test, then notionally, each 

person has an allowance o f 9.7 sq.
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Table 2.29: Space-time approach to net usable area demand estimates: sq.m.

Categories** Occupation types FTE

Ave time Total

FTE

Allocation per FTE In sqm

Spent at desk dedicated wkspr Shared wkspc (1) Shared wkspc (2)

Group A Directorial 1 <20% 1 15

Group B Managerial 67 21% 40% 126 518 144

Professionals 59 21%-40%

Group C Tectinical 12 41V 70% 12 50 0

Group D Administrative 61 >70% 97 485

Clerical & Secretarial 36 >70%

Total 236 236 1212

+10%NUA 1334

+15% Ancillary 235

+10% Support 572

2140

+5% fit factor 113

+2% Turn-around 43

Total NUA estimates 2297

Ttieoretical space/person in sqm 9.7

Table 2.30 and Figure 2.32 shows the overall comparison between the theoretical and 

the actual in traditional approach against the space-time method. Although it has been 

discussed that there was no significant difference in its NUA estimates using the 

traditional approach however by using space-time method a significant reduction of 

31% of NUA estimates was achieved.

Table 2.30: Comparing net usable area estimates and space per person ratios

Methods NUA in sqm NUA sqm/person

Theoretical 3436 14.6

Actual 3317 14.1

Space-time 2297 9.7

Figure 2.32: Comparing space per person ratios: theoretical, actual and space
time: Case 2
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Hypothetical FTE Capacity Estimates by space-time Approach

As mentioned earlier, the application o f the space-time technique shown in the 

previous estimates are more relevant to a demand-led situation o f determining NUA. 

Presuming that in this organisation, the facility plan is to stay and manage their spaces 

until their lease runs out in ten years time; then an alternative perspective from the 

space-time approach can be applied as a supply led situation. This means the NUA 

that is available is kept constant and a reverse calculation is done to determine the 

most likely increase in number o f FTE that could be accommodated within the facility 

spaces. The models are reproduced in Table 2.31 and Table 2.32 (end o f this report). 

The assumptions are that for a constant space availability o f 11800 space-hours per 

week, there could be several options to determine the potential increase o f FTE in the 

facility. If the management can decide that an average level o f say, 50% utilisation is 

desirable for the organisation than, the management should also decide on the actual 

duration of stay per person, in terms o f the average working hours per week. In option 

I, supposing the policy of 39 hours work week is maintained, there is a potential 

capacity to accommodate a further increase between 2%-17% FTE in the facility. 

Alternatively, in option 2 supposing that the policy o f 18 hours work week is 

preferred then there is a potential capacity to accommodate an increase o f from 5% to 

38% FTE staff. O f course, from this simulation, two factors are highly influential. 

First is the utilisation factor, as it means to maintain the balance between supply and 

demand and second, the working hours policy as a means for potential increase or 

decrease in occupancy level. Therefore the actual allocation between full time and part 

time staff can be programmed accordingly. In fact, this organisation has a policy to 

employ more part-time staff rather than full-time staff in the future.

When the supply availability reaches a maximum as shown in Table 2.33 and Table 

2.34, there is 39648 potential space hours available per week. Even at 38% utilisation, 

there is a potential increase from 116% - 167% for staff working at 39 hours per week, 

and in contrast for a shorter working time, say, 18 hours per week, the potential 

increase can reach to more than 300%.

Section D: Discussions and Conclusions

The investigation was set out to study the impact o f organisational change, 

particularly change in working practice, on the management o f office space. In this 

case study, at least two aspects o f organisational change factors were highlighted. The 

first refers to organisational restructuring the second refers to team working. The 

results of the case study shows that organisational and facility changes probably has a
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moderate impact on the management o f space, in terms o f the management o f spatial 

resource and in terms o f management o f change.
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Table 2.31: Hypothetical estimates of FTE capacity from space-time approach at
39 hours working week, normal space-hours availability

Supply

Provision

11800

11800

11800

11800

11800

11800

11800

11800

11800

11800

11800

11800

11800

11800

11800

m a
11800

11800

11800

11800

11800

11800

74%

72%

70%

68%

66%

64%

62%

60%

58%

56%

54%

52%

48%

46%

44%

42%

40%

38%

Projscted 

FTE loads 

c= a  X b

9440

9204

8968

8732

8496

8260

8024

7788

7552

7316

7080

6844

6608

6372

6136m
5664

5428

5192

4956

4720

4484

0,It FTE 

Loads 

9 = c - d

5151

4915

4679

4443

4207

3971

3735

3499

3263

3027

2791

2555

2319

2083

1847

B8fii
1375

1139

903

567

431

195

Ave work in 

hours 

I

Additona 

FTE 

g = 9l>
131

125

119

113

107

101

95

89

83

77

71

65

59

53

47

35

29

23

17

FTE

h

236

236

236

236

236

236

236

236

236

236

236

236

236

236

236

ESI
236

236

236

236

236

236

Total 

FTE 

l = g * h

367

361

355

349

343

337

331

325

319

313

307

301

295

289

283

m
271

265

259

253

247

241

Actual 

Full Urns 

i

236

236

236

238

236

236

236

236

236

236

236

236

236

236

236

236

236

236

236

236

236

Part Urn'

xa=(

Total 

% increase 

g / h ) x  1

056 

0.53 

0,50 

0.48 

0.45 

0.43 

0 40 

0.38 

0.35 

033  

0.30 

028  

025  

0.22 

0.20 as
0 15 

0.12 

0.10 

0.07 

0.05 

0.02

If the mariagemeni decides to maintain a desirable Utisabon ol 50% lot workspaces, there is a potential to increase up to 17% FTE working at an ave 39hrsfwk

Table 2.32: Hypothetical estimates o f  FTE capacity from sp ace-tim e approach at

Supply Proiecteij D,If FTE Ave workin 3 Additiona Actual Total Actual Total

Provision UF FTE loads Loads hours FTE FTE FTE Full tim Partbrr a % increase

a b c= ax  b e = c -d f q = e / f h 1 = q +h 1 k = (i-i) 2 ( q / h ) x 1

11800 80% 9440 5151 18 286 236 522 236 1.21

11800 78% 9204 4915 18 273 236 509 236 1.16

11800 76% 8968 4679 18 260 236 496 236 1.10

11800 74% 8732 4443 18 247 236 483 236 1.05

11800 72% 8496 4207 18 234 236 470 236 0.99

11800 70% 8260 3971 18 221 236 457 236 0.93

11800 68% 8024 3735 18 208 236 444 236 0.88

11800 66% 7788 3499 18 194 236 430 236 082

11800 64% 7552 3263 18 181 236 417 236 0.77

11800 62% 7316 3027 18 168 236 404 236 0.71

11800 60% 7080 2791 18 155 236 391 236 066

11800 58% 6844 2555 18 142 236 378 236 0.60

11800 56% 6608 2319 18 129 236 365 236 0.55

11800 54% 6372 2083 18 116 236 352 236 049

11800 52% 5136 1847 18 103 236 339 236 0.43

mmmm 111mm
11800 48% 5654 1375 18 76 236 312 236 0.32

11800 46% 5428 1139 18 63 236 299 236 027

11800 44% 5192 903 18 50 236 286 236 0.21

11800 42% 4956 667 18 37 236 273 236 0.16

11800 40% 4720 431 18 24 236 260 236 0.10

11800 38% 4484 195 18 11 236 247 236 0.05

FTE

I the management decides to maintain a desirable Utilsation of 50% for workspaces, there is a potential to increase up to 38% FTE s. working at ave 18 hrs/wk
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Table 2.33: Hypothetical estimates of FTE capacity from space-time approach at
39 hours working week, maximum space-hours availability

Supply
Provision UF

b

Projected 

FTE loads 

c= ax  b

DiffFTE 

Loads 

e = c -d

Ave wortdn 

hours 
f

Additional 

FTE 

q = e / f

Actual

FTE

h

Total

FTE

Actual 

Full timi Part tim 

k = (i - 1)

Total 

% increase 

> ( q / h ) x 1

TE
llO%

39648

39648

39648

39648

39648

39648

39648

39648

39648

39648

39648

39648

39648

39648

39648

78%

76%
74%

72%

70%

58%

56%
64%

62%
60%
58%

56%
54%

52%

31718

30925

30132

29340

28547

27754

26961

26168

25375

2482
23789
22996

22203

21410
20617

27430

26637

25844

25051

24258

23465

22672

21879
21086

20293

19500
18707

17914

17121

16328

39648

39648

39648

39648
39648

39648

48%

46%
44%

42%
40%

38%

19031

18238

17445

16652
15859

15066

14742

13949

13156

12363
11570
10777

39

39

39

39

39

39

39

39

39

39

39

39

39
39

39

39

39
39

39

39
39

698

678

658

637

617

597

577

557

537

516

496

476
456

436

415

375

355
335

315
294
274

236

236

236

236

236

236

236

236

236

236

236

236

236

236
236

236
236

236

236

236

236

934

914

894

873

853

833

813

793

773

752

732

712

692

672
651

611

591
571

551
530

510

236

236

236

236

236

236

236

236

236

236

236

236

236
236

236

2.96

2.87

2.79

2.70

2.62

253
2.44

2.36
2.27

2.19

2.10

2.02

193
1.85

1.76

236

236

236
236
236

236

159 

150 

1.42 
133 
1.25 

1 16

Note;
At maximum daily availability, there is a potential to increase over 116%. when using the typical 38% utilisation rate.

Table 2.34: Hypothetical estimates o f  FTE capacity from space-tim e approach  at 
18 hours working week, m axim um  space-hours availability

Supply
Provision

a

UF

b

Protected 

FTE loads 

c= ax b

DiffFTE 
Loads 

e = c -d

Ave workin 

hours 
I

1 Additional 

FTE 

q = e / f

Actual

FTE

h

Total 

FTE 

1 = q +h

Actual 

Full timi

i

Part tim

Total 
1 % increase 

2 ( q / h ) x 1

39648 80% 31718 27430 18 1524 236 1760 236 646

39648 78% 30925 26637 18 1480 236 1716 236 6.27

39648 76% 30132 25844 18 1436 236 1672 236 6.08

39648 74% 29340 25051 18 1392 236 1628 236 5.90

39548 72% 28547 24258 18 1348 236 1584 236 5.71

39648 70% 27754 23465 18 1304 236 1540 236 552

39648 68% 26961 22672 18 1260 236 1496 236 5.34

39648 66% 26168 21879 18 1215 236 1451 236 5.15

39648 54% 25375 21086 18 1171 236 1407 236 496

39648 62% 24582 20293 18 1127 236 1363 236 478

39648 60% 23789 19500 18 1083 236 1319 236 4 59

39648 58% 22996 18707 18 1039 236 1275 236 4.40

39648 56% 22203 17914 18 995 236 1231 236 4.22

39648 54% 21410 17121 18 951 236 1187 236 403

39648 52% 20617 16328 18 907 236 1143 236 3.34

I S : E # m i
39648 48% 19031 14742 18 819 236 1055 236 3.47

39648 46% 18238 13949 18 775 236 1011 236 3.28

39648 44% 17445 13156 18 731 236 967 236 3.10

39648 42% 16652 12363 18 687 236 923 236 2.91

39648 40% 15859 11570 18 643 236 879 236 2.72

39648 38% 15066 10777 18 599 236 835 236 2.54

TE

K3%

Note:
When only 18 hours worXing week is considered, there is a potential increase up 254% ol FTEs

363



A3: Case Study 3

The third company was initially contacted in mid-January 1995 and a preliminary 

interview by telephone introduced the intended research to the company. From this 

introduction, it was found that the use and management o f office spaces was handled 

by the House Management function o f ‘C ’ House while the management o f facility 

spaces in other ‘C ’ buildings were managed through the local site facility manager.

The first open response interview was held in early February 1995. The objectives 

were to gather preliminary information on the issues and problems relating to the 

management o f facility space and to seek knowledge o f the current management 

practices in the company. Also, the researcher could establish a preliminary bond with 

the respondent for future references. The interview was held in one o f the meeting 

rooms in the facility. Halfway through the interview, a visual survey was conducted 

on several floors in the building. The tour lasted between 20-25 minutes. After that the 

interview was resumed. Similar to the other two case studies, the interview was tape 

recorded and was later transcribed. Overall, the researcher spent about two hours on 

site, in this first meeting.

The second meeting was held in early June 1995 (8th June, 14:00-15:45), four months 

after the first meeting. A letter, sent preceding this session conveyed the intentions 

and purposes of this meeting. The agenda was a structured open response interview on 

the use and management of facility space, focusing on the impact o f organisational 

change.

The researcher and the respondent were seated side by side, with the structured 

questionnaire displayed on the table. The researcher read from the questionnaire form 

and the respondent supplied the answers and additional information in the form of 

anecdotes from the company. The interview was also tape recorded and the total time 

for the whole session was one and half hours. Before the researcher departed, a short 

questionnaire was left with the respondent who promised to return it within a few 

weeks.

Section A: Current Situation

‘C ’ Ltd. UK, operates as a subsidiary company to the parent company, ‘EC ’, based in 

Rochester, USA. The Group operates nine divisions, comprising o f the Consumer 

Imaging Products, ‘C ’ Processing Companies, M otion Picture and Television 

Imaging, Health Sciences, Office Imaging, Professional and Printing Imaging, 

Customer Equipment Services, Manufacturing and Research and Development. The
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Head Quarters, ‘C’ House, which is the focus of this case study, supports the first six 

divisions. These divisions are organised as business units and they relate to five 

functional departments in ‘C’ House; the Employees’ Relations, Accounts, 

Manufacturing, Legal and Research and Development. The conceptual organisational 

structure o f the company is shown in Figure 2.33. The business units have two lines o f 

responsibilities, for which they report directly to the European Office and to the UK 

Office. According to Dun and Bradstreet, ‘C ’ Ltd. was ranked second in its industrial 

group and third in terms of employment size. The company employed, 7443 people on 

average in the UK, in 1994.

Figure 2.33: Organisational structure, ‘C ’ Ltd. UK: Case 3
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Organisational profile

The principal business activity of ‘C ’ House was Marketing and Administrative 

support of the company. At the time o f the investigation, there were fourteen sub

functional departments. Table 2.35 shows the functional departments and the total 

number of employees in each department. The biggest department was Marketing, 

which has a total of 325 (35.9%) full-time and part-time employees. The second was 

Finance with 139 (15.4%) employees and the third largest was Systems with 84 

(9.3%) employees. Six other departments have a range of 30-60 employees; the
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Technical/Equipment services have 39 (6.4%) employees, Employee Relations has 57 

(6.3%) employees, Purchasing and Mail has 54 (6.0%) employees. Customer Services 

has 52 (5.7%) employees. Product Planning has 36 (4.0%) employees and Sales has 

39 (4.3%) representatives. Five other departments have less than 20 staff members 

(<5%); the legal department has 19 (2.1%), catering has 16 (1.8%), House 

Management has 13 (1.4%) and security has 5 (0.6%). In the executive department, 

there are four Directors, each supported by a secretary. This department constitutes 

less than 1% of the total number o f employees. Figure 2.34 shows the distribution o f 

the functional departments by group size. Over 86% o f the functional departments 

employ between 4 - 1 1 1  employees, with a mean size o f 60 and a median o f 39.

Table 2.35: Total employment by functional department: Case 3

Functions Total Full-time & Part-time ( 1 ) %

Legal 19 2.1%

Employee Relations 57 6 J %
Purchasing & Mail 54 60%
Finance 139 15.4%

M arketing 325 3 ÿ 9 %

Sales Rep 39 4.3%

Equipm ent Services 58 6.4%
C ustom er Services 52 5 J %

Product Planning 36 4.0%

System s (incl telephone ops 1 84 9J%
House M anagem ent 13 1.4%

Directors 4 0.4%

Security 5 0.6%
Catering 16 1.8%

Secretarial 4 0.4%

Total 12) 905 100.0%

N ote;

( I ) T h e re  are no sep ara te  da ta  fo r pa rt tim e s ta f f  p er d ep a rtm en t

(2) T o ta ls  ind ica te  desk  sp aces : does not re flec t ac tual n u m b e r o f  em p lo y e e s
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Figure 2.34: Distribution of functional units: Case 3

4-111 111-218 

Group Size

218-325

The total number of employees working in the Head Office was 905. O f these, 876 

(97%) were full-time staff and 29 (3%) part-time. The ratio between the full-time and 

part-time is approximately 30:1. The biggest number o f part-time staff was employed 

in the sales and marketing department, as shown in Figure 2.35.

Figure 2.35: Total full-time and part-time employment by occupation type: Case

300

228

147

■= 100

O s s a .
C lerical & 

Secretaria l
M anagers P rofessional D irector Adm in echn ical M arketing  Sales Personal

O cc u p a tio n  T y p e s

E  Part tim e□  Full tim e

The breakdown of employment by occupation types showed less than 1% were top 

management, 5% were middle management, 13% were professionals, 27% were 

administrators, 7% were technical staff, 2% were personal services staff, 26% were 

marketing, 17% were clerical and secretarial and 4% were sales representatives 

(Figure 2.36). These occupation types form the core employees in ‘C ’ House. Two of
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the biggest occupation types were in marketing and administration; both aggregated 

53% of the total employment in ‘C’ House.

Figure 2.36: Breakdown of total employment by occupation type: Case 3

Clerical & Secretarial 1 7 % ^ —
Managerial 5% 

T-XProfessional 13%

Personal Services 2%/C. /  ^^ iD irec to r < 1 %
Sales 4%

\  /Administration 27%
Marketing 2 6 % \

Technical 6%

W orking arrangement

Every full-time employee in the company has a stated contract o f 37.5 working hours 

per week. There was no immediate record available on the actual working hours of 

employees, but it was reported that at least 10% of the employees worked for 45 hours 

per week, although it could not be differentiated whether they were paid or unpaid for 

this overtime, or considered for 'time-off-in-lieu' (TOIL). The top and middle 

management, professionals, marketing and sales representatives were reportedly 

working 45 hours per week, while the administrators, clerical & secretarial, technical 

and personal services staff were reportedly working 37.5 hours per week as shown in 

Table 2.36.
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Table 2.36: Contractual working hours by occupation type: Case 3

Work Activities Full time Part time
Fotal Full 
& Part tim e

c.=ath

Full time 
equivalent

d = a+ (b /2 )

Contractual 
hours

Actual

Hrs

Directors

M anagerial

Adm inistrative

Professional

Technical

Clerical & Secretarial 

Personal Services 

Marketing 

Sales

Securit\ **

4

43

238

112
58

147

17

228

30

4

43

241

115

58

152

17

236

39

5

4 

43 

239 

114

58

149

17

232

34

37.5

37.5

37.5

37.5

37.5

37.5

37.5

37.5

37.5 

12hrs shift

45

45

37.5 

45

37.5

37.5

37.5 

45 

45 

na

Total J2_ _2ûl M L J 2 A . 45

Notes:

(d) Full time Equivalent (FTF) is the equivalent a contract o f  .k hours per week compared against the 
standard contact o f  a full time o f y hours per week, then the individual's FTE is
(e) as stated contractual hours

(D the reported amount o f time spent working in a typical week

(g) Estimated proportion o f work time spent working at the designated workplace

(h) Where work is arranged or planned som etim e during the week

(i) Activities which almost alwa\ s occur in the set o f circum stances and involves little conscious decision making 

(J) Activities which were not really planned in advance but arise as a result o f some stimulus in the environm ent. 

** Securit) has been included in Personal Services. Here, it is to show the nature o f  their work planning.

From the interview results, the top and middle management level consciously planned 

95% of their work time, followed by personal services, marketing and sales 

representatives, who consciously planned 85% of their work time. Professionals and 

security staff c o n sc io u s ly  planned about 80%, administrative staff around 75% and 

clerical s taff  around 70%. Figure 2.37 shows the overall profile of work planning 

variations in the company.

F igu re  2.37: Vary in g  p r o p o r t io n s  o f  w o r k  p la n n in g  by  o c c u p a t io n  type: C a se  3
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* M a n a g e r ia l*  S e c u n iv E m p  ^  M a rk e t in V *  S a l e s  R e p  

R e la t io n s
* R r o te s s io n a l  .-kdm

\
T e c h n ic a l  C l e r i c a l  &  

S e c r e t a r i a l

□  C o n s c i o u s l y  
p l a n n e d

□  U n e x p e c t e d
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From the varying proportions of work planning, some o f the highly predictable 

activities were carried out at the top management level and by managers and security 

people. Work activities for employee relations, marketing and sales representatives 

were also predictable, but to a lesser degree when compared to the first group. The 

work activities of administrative, clerical and secretarial groups were typically 

routine, with an element o f unpredictability. These activities were either carried out at 

the workspace or elsewhere. In 100% of the organisational time, at least 45% of the 

operational activities were carried out at the workspace and 55% elsewhere (Figure 

2.38)

Figure 2.38: Organisational space-time profile by occupation type and by total 
employment: Case 3

100%

«, 100%
E lsew h ere  (55% )

A t D esk (45% )
Directors Managers 'Profession's Admin 'Clerical Technicall Personal iMarketing I Sales Rep ' 

Seel

□  At desk □  Elsewhere

Svs

Facility profile

'C  House is a high rise tower block, built on a single site situated in Hemel 

Hempstead town. It has seventeen floors, with a gross internal area o f 386,140 sq.ft. 

or 35,887 sq.m. Out of this total area, over 28% is used as car park facilities. The net 

internal area is estimated at 149,124 sq.ft. (13,859 sq.m.).

The building has a single central core which takes up approximately 22%-24% of the 

gross internal area in the building. The size of the floorplate is approximately 638 

sq.m. and is serviced by the core in the middle. The perimeter to perimeter depth is 18 

m. and perimeter to core depth is 6 m. The planning grid is 1.5 m. and the column 

spacing is 6 m. (Figure 2.39 - Figure 2.40). From the interview, the major concern 

about the design features were the floorplate size, the fire escape provisions and the 

planning grid. These factors were claimed to have imposed some limitations on the 

overall management of space.
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Figure 2.39: Floor pian of ‘C’ House, 7th floor: Case 3

F ig u re  2.40: F lo o r  p lan o f  ‘C ’ H o u se ,  12th floor: C a s e  3

45

%

0 m. 15 m.
C la ss if ic a t io n  o f  Facility S p a ce

There were four basic classifications of facility space in ’C' House; the primary 

workspaces, house management spaces, support and circulation spaces. Within each 

category there were divisions into other special space types, as shown in Figure 2.41. 

Primary workspaces comprised dedicated offices, shared offices and dedicated and 

shared workstations in open plan areas. The house management spaces included 

meeting rooms, computer spaces, plant rooms, storage spaces for tools, refuse and 

archives, record management spaces and a finance vault. Special support spaces 

included catering spaces, theatres, conference spaces, training spaces, reprographics, 

service space, mail rooms, security spaces, reception spaces, video studios and social 

amenity spaces, such as smoking room s and staff fitness spaces. Finally, the 

circulation spaces included stairs, corridors and lifts.
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Figure 2.41: Space classification: Case 3
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Space Planning

Space planning is dependent largely on the manager's requirement for offices. An 

anecdotal example given related to a situation which occurs on one particular floor 

level. On this floor, five bays of space were available. From the company space 

standards, two bays would make an office, so the five bays could have a combination 

o f two offices and one open plan area. Supposing there were five people to be 

accommodated on that floor and that a dedicated office was allocated to one person, 

the balance three bays were used as an open workspace to be occupied by four other 

persons. This illustrates that the managers' preference will determine the ratio between 

the office and open plan area.
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An analysis of the floor plans for the seventh and twelfth floors in ‘C ’ House 

illustrating typical layouts showed that on the seventh floor, 17.3% o f the usable area 

was planned for offices and 81.1% was planned for open plan workstations. On the 

twelfth floor, 38.4% of the usable area was planned for offices and 61.6% was 

planned for open plan workstations. Therefore, on the 7th floor, the open plan area to 

office area ratio was 5:1, while on the 12th floor the office area to open plan area ratio 

was 1:2.

Another influential factor in planning the office space relates to the use o f furniture. A 

typical floor in 'C ’ House measures 6,870 sq.ft (638.5 sq.m). If  a 1.6 linear metre desk 

was used, then around 60 people could be accommodated. On the seventh and twelfth 

floors, between 61-64 staff were accommodated. Where systems furniture was used, 

more people could be packed in. The fourth floor level was one example where the 

systems furniture was used and was currently being occupied by the business systems 

unit.

Use and management

The House Management function has autonomous control o f 'C ’ House. The 

department ensures that there is a provision o f space available to meet the demand 

requirements of the organisation. The typical method used to determine demand 

requirements was based on the number o f employees at the departmental level. Each 

of these departments will estimate their space requirement per individual, based on the 

company space standards. Once an estimate has been derived, negotiations are carried 

out with the managers to discuss the layout plans. When an agreement was reached, 

decisions were taken.

Capacity and Occupancy

The original design capacity of the ‘C ’ House building was estimated to accommodate 

about 1,000 people. The current estimates show that 905 units o f workspace were 

available, although with 935 people occupying the building at any one time, this was 

considered a rather tight situation.

“The maximum allowed should be 900. Otherwise there are no services to meet 
the demand on provision (even at) 90% of planned capacity”

(Interview Transcription, 8th June 1995)

Figure 2.42 shows the stacking plan o f ‘C ’ House and its occupiers. There was a

mixture of business units and support functions on each floor level.



Figure 2.42: Stacking Plan of ‘C ’ House: Case 3
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Space Use

Table 2.37 shows the results of the plan analysis of the two floor levels in 'C ’ House. 

On the 7th level, the net internal area was approximately 78% of the gross internal 

area. Out of the total internal area, approximately 24% was used for circulation. 

Therefore, the overall net usable area was estimated to be 76% of the net internal area. 

From the total net usable area, offices accounted for 17% and open plan space 81%. 

Spaces for ancillary and support could not be distinguished. On the 12th floor, the net 

internal area was approximately 78% of the gross internal area. Out o f the total 

internal area, approximately 18% was used for circulation. Therefore on this floor, the 

overall net usable area was estimated to be 82% of the net internal area. From the total 

net usable area, offices accounted 38% and open plan for 62%.
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Table 2.37: Space analysis of 7th & 12th floor, ‘C ’ House

Indicators 7th floor 12th floor Total Average

NIA/GIA 77.5% 77.9% 77.7% 77.7%

Core/GIA 22.5% 22.1% 22.3% 22.3%

NUA/NIA 76.2% 82.2% 79.2% 79.2%

Pri CIn/NIA 23.8% 17.8% 20.8% 20.8%

Workstation offices/NUA 17.3% 38.4% 28.1% 28.1%

Workstation open plan/NUA 81.1% 61.6% 71.1% 71.1%

Ratio Office:Open plan 1 : 2

Ratio Open Plan : Office 5 ; 1 3 : 1 3 : 1

No. of Workstations 64 61 125 63
Area/workstation 8.7 9.5 9.1 9.1

Ancillary(%NUA) 0.0% 0.0% 0.0% 0.0%

Support (%NUA) 1.6% 0.0% 0.8% 0.8%

Amenity (%NUA) 0.0% 0.0% 0.0% 0.0%
Fit Factor (%NUA) 0.0% 0.0% 0.0% 0.0%

Total NUA % 100.0% 100.0% 100.0% 100.0%
Primary Workstation %/NUA 98.4% 100.0% 99.2% 99.2%

In comparison to the actual data supplied by the respondent (Table 2.38), 19% of the 

NIA was used for circulation. The overall net usable area was estimated at 81% of the 

NIA. From the total net usable area, 52% was allocated to primary workspaces, 33% 

to ancillary spaces and 15% to support spaces. Figure 2.43 shows the estimated 

proportions of space use for 'C ' House.

Table 2.38: Space analysis of ‘C ’ House: Case 3

Indicators %
NUA/NIA 81.3%

Pri Cln/NlA 18 7%

W orkstation offices/NUA 52.1%

No. o f  W orkstations na

A rea/workstation in sqm na

Ancillar>'(%NUA) 33.1%

Support (%NUA) 14.8%

A m enity (%NUA)

Fit Factor (%NUA)

Total NUA % 100.0%

Primary W orkstation %/NUA 52.1%

Other Usable Area % /NUA 47.9%

Note :

From Original Data

175



Figure 2.43: Net Usable area analysis ‘C ’ House
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Allocation Procedure

One o f the most important priorities in determining space allocation was based on the 

functional requirements of the individuals and groups and also on the use o f work 

time. This means that when staff are spending more time at their desk, they should be 

given a better working environment.

Management preferences also tend to significantly influence the allocation procedure. 

The example quoted from the previous section (in Space Planning), was extended 

further to illustrate the point. The five bay spaces were planned to incorporate a 

dedicated office, allocated to one person. The balance o f three bays could be allocated 

to four other persons. An office module measures 212 sq.ft (19.7 sq.m); that means 

the balance of 318 sq.ft (29.6 sq.m) accommodates four people. This would give an 

average standard of approximately 79.5 sq.ft (7.38 sq.m) per person, which was 20% 

less than the recommended company standard o f 100 sq.ft. (9.3 sq.m.) per person. 

Therefore the management's preferences have affected the overall procedure of 

allocating space.

In-House Space Decision Analysis

The final decision to allocate spaces depends on various factors. The hypothesised 

example cited here was a typical decision process in ‘C’ House. For instance, 

supposing a department has two managers and twelve clerical staff requiring 

approximately 1,924 sq.ft. (1,788 sq.m) of office space so as to be able to operate. The 

management at the organisational level has an availability of three bands o f space. 

Space band A was 2.8% less than the required amount, Space B was 3.95% more than 

the required amount, and Space C was 55% more than the required amount. If  the 

department was allocated Space A, they would incur a scarcity o f space. If  the
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department was allocated space B, they would incur a surplus and if  the department is 

allocated space C, the surplus would be wasteful. According to the management, any 

decisions taken on spaces A and B were usually acceptable to the department. But 

when no other spaces were available, then Space C may be allocated. However the 

department will be subjected to a review on their space allocation when future 

demands arise within the company. The surplus will be taken back by the 

management. Table 2.39 shows the tabulation o f the hypothetical example.

Table 2.39: Hypothetical example of management decision analysis: Case 3

I. Space Requirement

Type o f  staff Num ber o f staff Space standards 
per person

R equirem ent

Clerical 15 100 sq.ft 1500

Managers 2 212 424

Total 1924

II. Space Availability

Space Types NUA available N U A  required Difference %  difference

Space A 1870 1924 -54 -2.81%

Space B 2000 1924 76 3.95%
Space C 3000 1924 1076 55.93%

Note: Decisions taken on Space A and B are acceptable to both departm ental and organisational level.

Space standards

Allocation of space was based on a defined space standard. In 'C ’ House, the standard 

was divided into three categories, comprising o f top management, middle 

management and others (Table 2.40). These standards were implemented by adopting 

an unwritten but consistent practice in the company. The management considered that 

the standards were still very applicable today, although the last review was two years 

ago.

Table 2.40: Space Standards: Case Study 3.

Categories sq. ft sq. Design Attributes

Directors 318 sq.ft 2 9 6 3 bays

M anagers 212 sq.ft 19.7 2 bays

Others 100 sq. ft 9.3 open plan

Monitoring

A space that has been committed to a department generally will not be monitored, but 

when a move has occurred in a department, a Post Occupancy Evaluation study would
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be carried out on the occupants. This method was preferred to user satisfaction 

surveys because by the time the information has been verified, it could easily be out o f 

date.

Forecasting

Forecasts o f future needs are carried out at the end o f the financial year. Informal 

meetings with the businesses gave indications as to the possible changes in demand 

from within the departments. At least two issues were prominent in the determination 

o f the company's demand for space. The first related to the consolidation of business 

functions. The company was continuously relocating critical business functions into 

'C ’ House. The second issue related to the new working practices in the team working 

approach.

Section B: Past and future situations 

Organisational Changes

Over the last two years, ‘C  Ltd. as a company has undergone many organisational 

changes. One of the most significant changes focused on the core business strategies, 

implemented through consolidation of critical functions into 'C ’ House. This 

necessitated the alignment of all operational activities so as to focus on the core 

business of the company. Changes in restructuring through downsizing have been 

going on for a number of years and thus were not considered very significant today, 

but changes in working practice, have the potential to be significant. The respondent 

narrated at least four separate accounts of change in working practice which have 

occurred in the facility. A fundamental change was the shift from individual and 

functional working into team working. In one example, the narrator refers to the 

Personnel Department. This department had formerly been one big department in ‘C  

House. A decision was taken in 1994 to move them closer to the market place, to form 

links in the business groups. They now have two reporting lines, first to the Personnel 

Manager and second to the Employee Relations Director. Personnel are now 

distributed among the businesses on several floors throughout the building.

In another example, the Accounts Department, which was formerly situated on level 

15 of 'C  House, has been interspersed on several floors so as to be with clients 

whom they serve throughout the building. In another example, the Marketing 

Department anticipated that their staff would need to communicate more intensively 

face-to-face with a sales person, with finance, with market research people so as to 

target their audience and with product customer service people in order to be able to 

sell their products. Therefore, they were dispersed among the divisions. In the final
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example, the Customer Services Division was initially located in one central group of 

fifty people in a big office. It has now been split by the management who have teamed 

them up with other divisions.

Facility changes

According to the respondent, the company would go through 40%-50% chum a year. 

The most frequent level of chum occurs at the workstation level, followed by chums 

on the same floor, between floors, by individual floor in different buildings and lastly 

from different locations. One of the anecdotes related how an intemal move could 

easily affect three separate floors which accommodated two separate departments. To 

carry out the move, the management has to consider the structural limitations between 

the floors and the logistics of the move, which entails partitions being knocked down 

and rebuilt. Generally, facility change is reported to recur within 3-4 week cycles.

In terms o f future organisational supply provision, there was pressure from the ‘EC’ 

Group in America for all ‘C’ Offices to improve the management of space, following 

the launch of a world-wide campaign on Occupancy Cost Reduction Programmes. 

Some of the objectives of the campaign included shedding excess properties through 

sales, terminating leased facilities, consolidating groups into vacant spaces in existing 

core facilities and applying new space and work environment techniques.

At present, the company's facility plan for the next 3-5 years is to stay and modify in 

the current available facility and to dispose of other buildings, as in the case of 

Swallodale, which has been disposed of through sales. In this period, the company 

has not seriously considered implementation of a new space and work environment 

technique, other than the current practice for 10% of the sales representatives who 

share desks.

Implications for management

Overall, the management reported that these changes had no significant impact in the 

overall management of space. In terms of overall provision, no new spaces have been 

acquired. Similarly, no major refurbishment has been undertaken. Even the 

consolidation of functions has not caused any significant impact. A large proportion 

of the space types have remained acceptable for use in the company, although a small 

sample was reported to be just tolerable. These included individual workspaces, group 

spaces, smoking areas, security spaces, services for goods, storage spaces for furniture 

and refuse. Figure 2.44 shows the evaluation o f the level o f performance o f facility 

spaces.
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Figure 2.44: Levels of performance of facility spaces by subjective measures:
Case 3

Acceptable Just Tolerable

Customer services spaces 
Meeting spaces for large grop >8 
Meeting spaces for small groups 2-4 
Conference spaces 
Training & education spaces 
Reprographics services 
Management spaces 
Cafeteria only
Cafeteria with separate kitchen 
Services space for IT 
Storage space for tools 
Storage space for archival 
Reception space 
Post rooms
Record management space
Finance vault
Video studio
Computer space
Staff fitness space
Machine space
Stairs
Corridors
Lifts

Individual Workstations 
Group workspace 
Smoking area 
Security space 
Services space for goods 
Storage space for furniture 
Storage space for refuse

U n a c c e p tji ble

Future demand estimates and supply provision

'C ’ House would continue to operate as the Head Office and therefore their current 

business operations in Marketing and Administration would most likely remain 

unchanged. But at least two prominent issues have emerged which are related to the 

demand requirements for space. First was the realignment o f business functions to the 

core business strategy and second was the change in working practice. In the first 

situation, management would continuously look at ways o f consolidating functions 

into 'C ’ House, as was done with Employee Relations, Finance and Customer 

Services, Marketing and Sales. These will continuously change. The most common 

change usually occurs in marketing and sales and the least common change usually 

occurs in systems and support groups.

In terms of facility provision, the traditional method o f determining space requirement 

based on headcount was still deemed to be applicable in this organisation. One o f the 

impending tasks for the current management is the adoption of the corporate space 

standard guidelines, which in comparison to the UK standards shows that is a 

significant of reduction between 29%-43% of space allocation to the management 

level.
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In terms of space planning, layouts were influenced by at least two factors; the design 

attributes and management priorities. The management were particularly concerned 

with constraints in floor plate size, fire escape provision and planning grids. At the 

same time, business unit priorities demand the provision o f office spaces, which tends 

to restrict the capacity of the spaces.

The management has not expressed great concern on utilisation issues and the fact 

that only 45% of the operational activities are effectively carried out at the designated 

workspace bears no significance to the management. However, in future, there will be 

a move to address this issue when the European offices have completed their 

investigation into flexible work options and space use implications. However, there 

may be a change to conform to the new corporate space standards among the top 

management level (Table 2.41).

Table 2.41: Corporate Space Standards: Case 3

C ategories C orp o ra te* *
A 180 sq.ft
B 150 sq.ft
C 100 sq.ft.

Note; ** C" Limited USA 

Management Summary

Section A and B gave a brief overview o f the past and future situations that the 

company has experienced and will experience. ‘C ’ House would continue to operate 

as the Head Office and therefore, their current business operations in Marketing and 

Administration, would most likely remain unchanged.

In terms of organisational change, at least two prominent issues have emerged. These 

related to the determination of demand requirement for space. First was the 

realignment of business functions to core business strategy and second was the change 

in working practice. In the first situation, management would continuously look at 

ways o f consolidating functions into ‘C ’ House as was done in Employee Relations, 

Finance and Customer Services, Marketing and Sales will continuously change. The 

most common change usually occur in marketing and sales and the least common 

change usually occur in systems and support group.

In terms of facility provision, the traditional methods of determining space 

requirement based on headcount was still applicable in this organisation. One o f the 

impending task for the current management was the adoption o f the corporate space
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standard guidelines which in comparison to the UK standards, showed there was a 

significant reduction between 29%-43% o f space allocation to the management level.

In terms of space planning, the layouts were influenced by at least two factors, the 

design attributes and the management priorities. The management were particularly 

concerned with constraints in doorplate size, fire escape provision and planning grids. 

At the same time, there were business units priorities which demands the provisions 

o f office spaces, which tend to restrict the capacity o f the spaces.

The management has not expressed great concern on utilisation issues; and the fact 

that only 45% of the operational activities were effectively carried out at the 

designated workspaces bears no significance to the management. However, in future, 

there will be a move to address this issue when the European offices have completed 

their investigation into flexible work options and space use implications currently 

conducted.

Section C: Comparing Traditional to Space-time Approach in demand 

estimation

The discussions in the previous sections gave an overview on the mechanism of 

demand, supply and management of space in the company. This section will examine 

two specific scenarios; first to rationalise that the use of traditional demand 

requirement approach based on space per person is no longer sufficient in current 

organisational trends and second to advance the space-time approach based on 

utilisation over time as the preferred method to determine demand requirement. 

Throughout this simulation, the demand requirement is based on 891 FTE employees.

The Traditional Approach to NUA Estimates

Table 2.42 shows that a total of 16678 sq.m. o f NUA was estimated using the 

traditional approach of space standards, comparatively, the actual data in Table 2.43, 

showed that the NUA was estimated at 11274 sq.m. The first estimate, each person 

has a notional allocation of 18.7 sq.m. while in the second estimate, each person has 

an actual allocation of 12.7 sq.m. per person. This shows that actual NUA is 32% 

lower than the notional figure.
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Table 2.42: Traditional method to estimating net usable area at organisational
level

Employment Types FTE Ftprn (1) sqm NUA sqm

Directors 4 29.6 118

Managerial 43 19.7 844

Professionals 114 9.3 1059

Admin 239 9.3 2222
Ciericai/Secretariaii 149 9.3 1388

Technical 58 9.3 539

Personal Services 17 9.3 160

Marketing 232 9.3 2154

Sales Representative 34 9.3 319

Total 891 8804

+10% sec circin 9684

+Anciiiary Space 1704

+Support Space 4154

Prelim NUA 15543

+Fit Factor 824

+Turn-around 311

Total NUA in sqm 16678

Notional Standard (space per person in sqm) 18.7

a b le  2.43: A ctu a l n e t u sab le  area  e s tim a te  at o r g a n isa t io n a l lev e l

Attributes Sqft sqm

Gross Internal Area (1) 386140 35887

Car Park 111252 10339

Gross internal Area (2)] 274888 25547

Core 67633 6286

Net Internal Area 149124 13859

Net Usable Area 121312 11274

Workspaces/offices & open plan

Primary Workstations 63181 5872

Ancillary Area 40148 3731

Support Area 17983 1671

Amenity Area

Unknown Usage

Total NUA 121312 11274

Pri Circin (NIA-NUA) 27812 2585

Actual space per person in sqm 12.66
Note:

Original Data from Interview

(1) Includes Car Park

(2) Excludes Car Park

Space-Tim e A pproach

From the space-time approach, three sets of figures for the people hours load are 

derived, based on 891 FTE employees, the theoretical demand loads, the reported



actual demand loads and the adjusted actual demand loads. The main comparison will 

focus on the reported actual against the adjusted actual or the effective load.

FTE people-hours load

The FTE people hours load is the number o f FTE employees multiplied by the 

reported actual working hours per week. Table 2.44 shows that the company should 

operate to a notional demand of 33396 people hours load per week. At present, the 

company assumes it is operating on a reported demand o f 36598 people hours load per 

week. In the actual situation, the company operates on a load o f 18193 people hours 

per week. Therefore, the average working hours for the company is at a 37.5 hours per 

week, the average reported working hours is 41.1 hours per week and the adjusted 

actual working hours is 20.4 hours per week.

Table 2.44: FTE people-hours load per week, theoretical, reported and adjusted

Work Activities FTE Contractual Reported Duration of Ave duration Theoretical Reported Adjusted

hrs / week Hours/week use/wk at workspace People hrs people hours people hours

a b c d e f= a X b g= a X b h = g  x e

Directors 4 37,5 45.0 >70% 70% 150 180 126

Managerial 43 37.5 45.0 >70% 70% 1607 1929 1350

Professionals 114 37.5 45.0 21-40% 30% 4272 5126 1538

Admin 239 37.5 37.5 >70% 70% 8966 8966 6276

Clerical/Secretariall 149 37.5 37.5 >70% 70% 5601 5601 3921

Technical 58 37.5 37.5 51-60% 55% 2176 2176 1197

Personal Services 17 37.5 37,5 21-40% 30% 644 644 193

Marketing 232 37.5 45.0 21-40% 30% 8692 10430 3129

Sales Representative 34 37.5 45.0 21-40% 30% 1288 1545 464

Total 891 20.4 33396 36598 18193

Average working hours 37.5 41.1 20.4

Space-hours load

Since spaces are individually assigned to each employee then based on this policy, 

891 FTE employees will be provided with 891 units of workspaces. But compared to 

the facility data, there is a current availability of 905 units o f workspaces. The space 

hours load is based on the total number o f workspaces that are available multiplied by 

the total number of hours the spaces are made available in a week. Assuming that each 

workspace is available for 10 hours per day for a 5 days week therefore each 

workspace is available for 50 hours per week (Table 2.45). For 891 units of 

workspaces, there is a potential load of 44528 space hours available per week. In the 

case where 905 units were available; there is a potential load o f 45250 spaces hours 

available per week. For purposes of this study, the first estimate is taken. The 

difference o f 722 space hours, is not significant enough to affect the utilisation level.
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Table 2.45: Space-hours availability per week with three utilisation levels

Work Activities Units

a

hrs/ day 

b

days/week

c

Availability 

hrs,'week 

d=b X c

Tot space hrs 

Avail per week 

e = a X d

Notional

Utilisation

Reported 

Actual Utilisation

Space-time

Utilisation

Directors

Managerial

Professionals

Admin

Clerical/Secretariall 

Technical 

Personal Services 

Marketing

Sales Representative

4

43

114

239

149

58

17

232
34

50

50

50

50

50

50

50

50

50

200
2143

5696

11954

7468

2901

859

11589

1717

75%

75%

75%

75%

75%

75%

75%

75%

75%

90%

90%

90%

75%

75%

75%

75%

90%

63%

63%

27%

53%

53%

41%

23%

27%

27%

Total 891 50 44528 75% 82% 41%

Note,

1 The utilisation factor essentially means the probability that the workspace is actually occupied over its potential capacity 

For example: the actual overall utilisation of workspace for the premises was 41%of the potential capacity, 

le 18193 total people hours over 44528 workspace hours multiplied by 100%

2, Utilisation of assigned workspaces in non-routine work (directorial, maangerial & professional) ranged between 27% - 63% 

3 Utilisation of assigned workspaces in routine work (admin, secretarial and technicals) ranged between 23% - 53%

N et U til isa t ion

In this section, the net utilisation o f  workspace, is calculated as the actual use o f  the 

workspaces d i\  ided by the m axim um  possible use. Table 2.45, above sh o w s the level 

o f  utilisation o f  workspaces according to work activities. Based on the previous 

estimates o f  people hours demand loads and space hours supply loads, the level o f  

utilisation is 759o. In the second estimate, the average level o f  utilisation is 82%. In 

the third estimate, the level o f  utilisation is 41%. Figure 2.45 show s the com parison  

between the theoretical, the reported actual and the effective actual utilisation lactors.

F ig u re  2.45: C o m p a r in g  facility  sp a ce  u ti l isa t ion ,  th eore t ica l  & r ep o r te d  an d  
sp a ce - t im e  ap p roach : C a se  3

50000

= 40000 - -

f  30000 - -

5 20000 -  -

10000

X2%

41%

I'heordtica! R epo rted  S p ace -tin ie
ap p ro ach  ac tual budget

□  H  E peop le  hours □  S pace hours
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The actual net utilisation shows that in a typical week, provided that the pattern o f use 

matches the space-time budget assumptions, then the average net utilisation level for 

the company's facilities is most likely to be at an average o f 41%. This means that for 

891 Full-time equivalent employees; operating at an average o f 20.4 hours per week, 

they actually use their space for 41% of the time the spaces are available.

Hypothetical NUA estimates by Space-Time approach

This section examines the application o f the utilisation factor as a basis for estimating 

NUA. The fundamental difference between the traditional method and the Space-Time 

approach is that in the latter approach, the allocation procedure is reclassified into four 

basic work activities based on the average duration o f time spent at the workspace 

(Table 2.46- Table 2.48).

Table 2.46: Deploying FTE people-hours load by space-time workspace
allocation: Units

Categories Work Activities FTE Total units

W orkspace Allocation per FTE (1)

dedicated off shared off dedicated shared

Group A: <20% Directors 4 4 4

Group B:21%-40% (2)- Managers 43 423 36 193

Professionals 114

Marketing & Sales 266

Group C:41%-70% (3) Technical 58 58 23

Group D: >70% Administrative 239 406 406

Clerical & Secretarial 149

Personal Services 17

Total 891 891 662

Table 2.47: Deploying FTE people-hours load by space-time workspace 
allocation: sq.m. net usable area

FTE

Workspace Allocation in sqm

Recatoqarise dedicated off shared off ded worksttn shared worksttn

Group A: <20% 4 16.7

Group 8:21 % 40% 423 13U9 9.3

Group C:41%-70% 58 13.9

Group D: >70% 406 9.3

Total 891

(2) Assuming that Shared Office for Group B has a ratio of 12:10 persons per desk

(3) Assuming that Shared office for Group C has a ratio of 1 2 : 1 0  persons per desk and 2 persons per office
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Table 2.48: Space-time approach to net usable area demand estimates

Workspace NUA in sqm

Recatoqarise FTE dedicated off shared off ded worksttn shared worksttn

Group A: <20% 

Group B:21%-40% 

Group C:41%-70% 

Group D: >70%

4

423

58

405

67

502

324

3768

1797

Total 891 6458

-h10%NUA 

+15% Ancillary 

+10% Support 

+15% Amenity 

Preliminary NUA 

+5% fit factor 

-h2% Turn-around

7103

1250

3047

1250

12651

671

253

Total Net Usable Area 13575

Notional Spc per person std in sqm 15.2

Note:

Recommended Policy For Space Allocation

Desk per person ratio

Space Types Ftpm Space Std Spc Stiare Spc Share

Primary Workspace sqm sqm(1) sqm(2)

Cat A**

Cat B "

Cat C**

Ancillary S p a c e s"  

Support S p aces"

16.7

13.9

9.3

1-15%NUA

25-30%NUA

10:12

10:12 1:2

** Corporate Policy 
(1) and (2) Assumptions

1. Ancillary space is assumed to be most likely between 10-15% of the usable area.

2. Support space is assumed to be most likely between 25-40% of usable areas.

3. Fit factor is most likely to be 5% of net internal areas

4 Turn-around factor is most likely to be between 2% of net internal areas.

Table 2.49 and Figure 2.46 shows the overall gomparison between the traditional 

method and the space-time approach. The use o f space-time approach showed a 

significant reduction of NUA estimates by almost 19% compared to the theoretical 

estimate. But compared to the actual estimate, the space-time approach is significantly 

higher by 20%.

Table 2.49: Comparing net usable area estimates and space per person ratios

Methods NUA in sqm NUA per FTE

Theoretical 16678 18.7

Actual 11274 12.7

Space tifTie 13575 15.2
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Figure 2.46: Comparing space per person ratios: Theoretical, actual and space
time approach: Case 3

20.00  

I 1G.0(
C 1 2 . 0 (s
Ï  8.00_ 

i .  4.00

i  0.00

18.73

1 2 .6 6

Actual

15.24

Space-tim e

Hypothetical FTE Capacity Estimates by Space-Time Approach

The previous section have demonstrated the typical demand led approach to 

calculating NUA estimates. In this section, based on the presumption that a company 

will stay and manage their spaces for the next 3-5 years, then an alternative aspect of 

the space-time approach is applied. The supply led situation is recommended. This 

means that NUA in the available facility would remain constant and a reverse 

calculation is done to determine the most likely increase in number o f FTE that could 

be accommodated within the facility spaces. The models are reproduced in Table 2.50 

and Table 2.51 (end of this report). For a constant space availability o f 44528 space 

hours per week, there could be several options to increase the FTE capacity. If the 

management decides to maintain the workspaces at a desirable utilisation o f 50% then 

the management has to decide on a form of employment contract. Table 2.50 shows 

that when an average 41 hours of working week is preferred, the facility has a 

potential to accommodate between 1%-11% additional FTE numbers. Supposing that 

the average of 20 hours working week is preferred, the facility has a potential to an 

additional 3%-23% FTE numbers as shown in Table 2.51. Presumably, if  the full time 

staff is kept constant, then the intake of part time staff is varied.

When the space hours availability is taken to maximum, there is potentially 149,614 

space hours in a week. Even at 38% utilisation there can be a potential increase to 

114%. And if a 50% utilisation target is required, there could be up to 155% increase 

in FTEs. This is based on the 41 hour work week. If the average working hour is 

shortened, the potential increase could be over 300%. Table 2.52 and Table 2.53 

shows the extent of demand loads at maximum capacity as discussed.

Section D: Discussions and Conclusions

The investigation was initially set out to study the impact o f change in work practices 

on the use and management of space. In this case study, the change in work practices 

through team working, has not produced any significant impact in terms o f amount.



types and location of space overall. There seemed to be no urgent need to implement 

innovative space measures through space sharing and there is no indication from the 

top management that these measures will be implemented. However there is an 

indication that the facility is experiencing a tightening o f  spatial resource. This is 

based on the management's concern over lack o f shuffle space, a term used in the 

company which means that during a move, the affected employees can be parked 

temporarily in this space. According to the respondent, the best estimate as at least 

25% of the total usable space available should be allocated as shuffle space.
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Table 2.50: Hypothetical
week, normal

estimates FTE capacity from space-time
space-hours availability

approach at 41 hours working

D i f f R E Actual Actual Total 

% increa$«
Pro)6Ctec 

FTE load 
c = a x b

Ave vwrkii 
hours

Additional
Full bmi ParttjfiK 

k = (l-i)x
Supply provision Loads

g (q /h  1x100%g = e / i

44528

44528

44528
44528

44528

44528
44528

44528
44528
44528

44528
44528
44528

44528
44528

If Itie management decides to maintain a desirable Utilisation of 50% for vvortrspaces. ttiere is a potential to increase up to 11 % FTE virortring at an

Table 2.51: Hypothetical estimates FTE capacity from space-time approach at 
week, normal space-hours availability

average of 41 hrs per week

20 hours working

Supply provision UF

b

Projectec 

R E  load

D i f f  FTE 

Loads

Ave v t o r k i  
hours 

f

ig Additional 

FTE 
a = e / f

Actual
R E
h

Total 
R E  

i = g + h

Actual 
Full dmf 

i

Part bmi 
k = ( i- il )

Total I 
% increase 
g (g /h )x 1

44528 80% 35622 17429 20 871 891 1762 876 1772 098

44528 78% 34732 16538 20 827 891 1717 876 1683 0.93

44528 76% 33841 15648 20 782 891 1673 876 1594 088

44528 74% 32951 14757 20 738 891 1628 876 1505 0.83

44528 72% 32060 13867 20 693 891 1584 876 1416 0.78

44528 70% 31169 12976 20 649 891 1539 876 1327 0.73

44528 68% 30279 12086 20 604 891 1495 876 1238 0.58

44528 66% 29388 11195 20 560 891 1450 876 1149 063

44528 64% 28498 10304 20 515 891 1406 876 1060 058

44528 62% 27607 9414 20 471 891 1361 876 970 0.53

WM8 60% 26717 8523 20 426 891 1317 876 881 0.48

44528 58% 25826 7633 20 382 891 1272 876 792 0.43

44528 56% 24936 6742 20 337 891 1228 876 703 0.38

44528 54% 24045 5852 20 293 891 1183 876 614 0.33

WM8 52% 23154 4961 20 248 891 1139 876 525 0.28
îx-txn.t  i

^ 2 2 6 4 3 m g m m
44528 48% 21373 3180 20 159 891 1050 876 347 0.18

44528 46% 20483 2289 20 114 891 1005 876 258 0.13

44528 44% 19592 1399 20 70 891 960 876 169 0.08

44528 42% 18702 508 20 25 891 916 876 80 0.03

44528 40% 17811 -382 20 -19 891 871 876 -9 -0.02

IRE

if the management decides to maintain a desirable Utilisation of 50% for workspaces, there is a potential to increase up to 23% FTE working at an average of 20 hrs per
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Table 2.52: Hypothetical estimates FTE capacity from space-t im e approach at 41 hours working
week, maximum space hours availability

Supply provision 
a________

UF
Frojectec 
FTE load; 
c=axb

DiffFTE 
Loads 

e - c - d

Ave work: 

hours

Additional 

FTE 
Q = e / f

Actual
FTE
h

Total 
FTE 

ifO  + h

Actual 
Full time Part timr 

k = fi • i) k

Total 

% increase FTE
g (q /h l)(1 0 0 %

149614
149614
149614
149614
149614
149614

149614
149614
149614
149614
149614

149614
149614

149614

149m

149614
149614
149614
149614
149614

78%
76%
74%

72%

70%

68%
56%
64%

62%
60%
58%
56%
54%

52%

46%
44%
42%
40%

119691
116699

113706
110714

107722

104729
101737

98745
95753
92760
89768
86776
83784

80791
77799

WM
71815
68822
65830
62838
59845

101497
98505
95513
92521
89528

86536
83544
80552
77559
74557
71575

68582
65590

62598
59606

53621
50629
47637
44644
41652

2476
2403

2330
2257
2184

2111

2038
1965

1892
1819
1746
1673
1600

1527
1454

1308
1235
1162
1089
1016

89
3366
3293

3220
3147
3074

3001

2928
2855

2782
2709
2636

2563
2490
2417
2344

2198
2125
2052
1979

1906

876
876

876
875
876 

876 

876 
876 
876 
876 
876 

876 
876 

876 
876

876
876
876
876
876

4980
4834

4688
4542
4396
4250
4104
3958
3812
3667
3521
3375
3229
3083
2937

2645
2499
2353
2207
2061

2.78
2.70 

262 
2.53 
2.45 
2.37 

229 
2.21 
2.12 

2.04 
196 

1 88 
1 80
1.71 

163

1.47 
1 39 
1 30 
122 
1.14

At maximum daily availability, there is a potential to increase over 155%. even wtien usmg Die typical 40% utilisation rate.

Table 2.53: Hypothetical estimates FTE capacity from space-time approach at 20 hours working  
week normal space-hours availability

Supply provision 

a

UF

b

Projected 

FTE load!

DiffFTE

Loads

Ave worki 

hours 
f

ig Additional 

FTE 

Q = e / f

Actual

FTE

h

Total 

FTE 
i = q + h

Actual 

Full timi 

1

ParttifTK 

k = (i-i)k

Total 1 

% increase 
? ( q / h ) x  1

149614 80% 119691 101497 20 5075 891 5965 876 10179 5.70

149614 78% 116699 98505 20 4925 891 5816 876 9880 5.53

149614 76% 113706 95513 20 4776 891 5666 876 9580 5.36
149614 74% 110714 92521 20 4626 891 5517 876 9281 5.19

149614 72% 107722 89528 20 4476 891 5367 876 8982 5.03

149614 70% 104729 86536 20 4327 891 5217 876 8683 4.86
149614 68% 101737 83544 20 4177 891 5068 876 8383 4.69

149614 66% 98745 80552 20 4028 891 4918 876 8084 4.52

149614 64% 95753 77559 20 3878 891 4769 876 7785 4.35
149614 62% 92760 74567 20 3728 891 4619 876 7486 4,19

149614 60% 89768 71575 20 3579 891 4469 876 7187 4.02
149614 58% 86776 68582 20 3429 891 4320 876 6887 3.85

149614 56% 83784 65590 20 3280 891 4170 876 6588 368

149614 54% 80791 62598 20 3130 891 4020 876 6289 3.51

149614 52% 77799 5%06 20 2980 891 3871 876 5990 335

M ' i m c "56613 ^  876^ f œ w ;
149614 48% 71815 53621 20 2681 891 3572 876 5391 3.01

149614 46% 68822 50629 20 2531 891 3422 876 5092 2.84

149614 44% 65830 47637 20 2382 891 3272 876 4793 2.67

149614 42% 62838 44644 20 2232 891 3123 876 4494 2.51

149614 405'. 59845 41652 20 2083 891 2973 876 4194 2.34

FTE

Note:

When the 20 hours virorking week was considered, there is a potential to increase up to 318%
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A4: General Cross Comparisons

As stated in Section 8.3.2 of chapter 8.0, case comparisons are carried out to identify 

the main themes which promote the adoption of space-time management. Across the 

three case studies, there is a significant trend in corporate organisations to link 

business strategies to facilities. Rather than viewing it from the perspective of 

management by overcoming spatial constraints, organisations are viewing it as 

deriving opportunities from flexible working practices, particularly with IT. 

Additionally, each case has uniquely shown various stages o f awareness in 

considering the time dimension in the management o f facility space.

The findings of this cross comparison is presented in detail in Chapter 9.0. Generally, 

the results showed on the demand side, organisational change and new working 

arrangement are essential to promote a management innovation. On the supply side, 

the understanding of space availability, spatial performance and level o f severity are 

necessary. On the management side, facility plans, strategies, space standards and the 

monitoring and control process are required knowledge.

Types of organisational changes

Since the three cases have undergone through some form o f organisational change in 

the last two years (1993-1995), there is no general agreement on the significance of 

any one particular change type. However, Cases 1 and 2 agreed that restructuring 

activities by downsizing is gaining in significance while Cases 1 and 3 agreed on 

changing working practice. The impact is measured at the four levels of demand 

requirement; individuals, working groups, departmental/business units and 

organisation levels. Across the three cases the results showed that there is lesser 

requirement for individual and overall organisational spaces. In contrast, there is a 

need for more requirement for group spaces, while there is a fluctuating requirement 

for business unit spaces.

W orking arrangement

The three cases were in agreement that professional occupation types spend between 

21-40% of their time at their workspace and support staff spend more than 60 per cent 

at their workspaces. There were some discrepancies in the judgement for directors' 

and managers' working time; Cases 1 and 2 estimated their time at the workspace to 

be less than 20%, but Case 3 suggested that they spent more than 70% o f their time at 

their workspace. Similar discrepancies are seen in the estimates for technical staff, 

which ranged between 41-70% across the three cases. Overall, the results showed that 

working arrangements by functional types are common to the three organisations.
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The pressures of space use usually resulted from the individual user themselves; in 

the way they plan their work, carry out their work, with whom they interact, to whom 

they communicate and how they communicate in order to produce a specified task. 

Here the five occupational types are reported on the approximate space-time budgets; 

at their desk per week. Table 2.54 below shows the comparative results.

Table 2.54: Percentage of work time spent at the desk per week: Three case 
studies

Occupation types Co 1 Co 2 Co 3

Directorial <209& <20%t >7094

Managerial 21-40% 21-40% >7094

Professionals 21-40% 21 -40% 21-40%

Technical 61-70% 41-50% 51-60%

Support 61-70% >7094 >7094

Cases 1 and 2 agreed that directors spent less than 20% o f their working time at their 

desk; but case 3 thought that they spent more than 70%. Similarly, cases 1 and 2 

agreed that managers spend between 21-40% of their time at their desk while case 3 

thought that they spent more than 70% at their desk. For professionals, all three cases 

agreed that they spent between 21-40% at their desk. The teclinical group has a more 

varied estimate; ranging from 41-70% of their time is spent at their desk. Cases 2 and 

3 agreed that support staff spent more than 70% of their time at their desk; while case 

1 estimated between 61-70%.

Therefore based on the agreement in the estimates o f two o f the three cases, directors, 

managers and professional groups would spend less than 40% of their time at their 

desk while technical staff would spend between 40% - 70% and support staff would 

spend >70% of their time at their desk (Figure 2.47). This implicates on the rationale 

to provide the spatial support according to their respective time o f need within the 

week.



Figure 2.47: Proportions of organisational time by different occupation types:
Three case studies

100% T

4 1 -6 0 % - le c h n ic a ls > 7 0 %  - s u p p o r t

< 20%  - D ireO orial

---1---
2 1 -4 0 %  -M a n a g e r ia l 

i  P r o f e s s io n a ls

---1--- ---1---
Time Budget 1 Time Budget 2 Time Budget 3 Time Budget 4

W ork planning : Consciously planned and unexpected

As mentioned in Chapters 7.0 & 8.0, there are three aspects to work planning; that 

which is consciously planned, normal routine or that which is unexpected. In the three 

cases, 33% of the employment type considered that their work is consciously planned 

within 40% of their work time; 80% o f the employment type considered that their 

work is routine within 40% of their work time, and 96% of the employment staff 

considered that their work is unexpected within 40% of their work time (Table 2.55).

Table 2.55: Distribution of Work Planning for all employment types: Three case 
studies

% per wk C on sc iou sly  P lanned N orm al R ou tin e U nexpected
5-22 4% 52% 58
2 3-40 29% 28% 39
4 1-58 21 12% 4
59-76 29% 0% 0%
77-94 17% 8% 0%
> 95 0% 0% 0%
T ota l 100% 100% 100%

Assuming that less than 40% of the work time is spent in the office, the nature of 

work would be of non-routine activity type. The three case studies results concurred 

that directorial, managerial and professional group considered that 15% - 25% o f their 

work time has a non-routine nature indicated by the time allocated to unexpected 

events. On the other hand, assuming that 80% o f the work time is spent in the office; 

the activity becomes routine, which belongs to clerical and secretarial, who spend 

more than 70% of their time at their desk The following discussion detailed the time- 

budgets o f certain job types found in the case studies. These are represented as proxy 

data to time-budgets of work activities.
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Directorial type : The three cases agreed that between 70 -80%  o f  their w ork  time were 

consciously  planned, 10-15% o f  their time were considered  normal routine and 5-15%  

o f  their time were fro unexpected activities (Figure 2.48).

M anagem ent type: Across the three case studies, there w as a wide variation in the 

estim ation o f  consciously planned work reported from 25%  - 80%; norm al routine 

varied between 15 - 30% and 5-25% were for unexpected  activities (Figure 2.49).

Figure 2.48: Work  planning for 
directors

Figure 2.49: Work  planning for 
managers

V 50%

C a s e  S tu d ie s C a s e  S t u d ie s

Professional tvpe: The three case studies reported a variation betw een 25-60%  for 

consciously  planned work, 20-50% for normal routine and 20-25%  o f  the time for 

unexpected activities (Figure 2.50).

Sales representative tvpe: As Case 2 do not have this occupation type, the time- 

budgets are reported for cases 1 & 3. where consciously  planned work ranged between 

60-70% , case 3 has estimated normal-routine taking up 15% while unexpected 

activities between 15-20% (Figure 2.51 ).

Figure 2.50: Work  planning for 
professionals

Figure 2.51: Work  planning for 
sales representatives

100%

50%

25%

25%

20%

60%

C o  2 

C a s e  S t u d ie s

C o  2 

C a s e  S t u d ie s

M arketing tvpe; The reported time-budgets were 4 0 -70%  for consciously  planned 

work. 15-20% for normal acti\ ities and 15-20% for unexpected  activities (Figure 

2.52).
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Administrative tvpe: Cases 1 and 3 reported time-budgets o f 30% - 50% for 

consciously planned activities; 95% from normal routine work (case 2) while Cases 1 

and 3 reported between 20-25% and 5-50% for unexpected activities (Figure 2.53).

Figure 2.52: Work  planning for 
marketing

Figure 2.53: Work  planning for 
administrat ive

■
50%

■

..i: -
30%

C o  2 

C a s e  S tu d ie s

Clerical and Secretarial tvpe: Case 1 and 3 reported 20-30% time-budgets for 

consciously planed work. 40-95% for normal routine and 5-30% for unexpected 

activities (Figure 2.54).

Technical tvpe: Consciously planned ranged between 25%-70%, non-routine between 

20-50% and unexpected between 5-30% (Figure 2.55).

Figure 2.54: Work  planning for 
clerical & secretarial

Figure 2.55: Work  planning for 
technical

30%

20%

s
C o  2 

C a s e  S tu d ie s

C o  2 

C a s e  S tu d ie s

Personal services tvpe: The case studies reported 50-70% for consciously planned 

work. 15-40% for normal routine and 15-20% for unexpected activities (Figure 2.56).

Securitv tvpe: 30-80% were reported for consciously planned work, 10-40% for 

normal routine and 10-30% for unexpected activities (Figure 2.57).
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Figure 2.56: W ork planning for 
personal services

Figure 2.57: W ork planning for 
security staff
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C o  2 

C a s e  S tu d ie s

C om m on legend; 
a  U nexpected  
O  Normal R outine 

■  C onsciously  P la n n ed

From these data, consciously planned activities are prevalent in these job types; 

directorial, sales representative, marketing and personal services. Routine activities 

are predominant in administrative, clerical and secretarial activities and unexpected 

work activities prevails in technical, personal services, security, marketing, sales 

professional, managerial and directorial activities. The implication from this 

information shows that the actual provision and requirement o f space types can be 

planned ahead. For example, consciously planned work can be managed through time

tabling of spaces, normal routine work can be managed through space allocation 

procedures, and unexpected work can managed through the provision of common 

spaces or shared group spaces.

S u p p l y  side: O rg a n is a t i o n a l  c h a n g e  an d its i m p a c t  faci l i ty s p a c e

There are live generic types of spaces in the office sector viz: individual spaces, group 

spaces, support spaces, ancillary spaces and circulation spaces. In this section the 

management was asked to subjectively evaluate the impact of organisational change 

on the different levels of management in space. These are measured against the 

adequacy of space provided, the suitability o f its quality, the usage and the overall 

availability and levels of performance.

It has been identified that at the individual level, facility space is perceived as 

inadequate, unsuitable and not well utilised. At the working group, departmental and 

organisational levels, there have been no significant change in amount, types or usage. 

But there are indications that the organisational level is reporting space surplus.

Generally there is an agreement that there is no need for more provisions of most 

types of spaces (Table 2.56); however in separate cases more provision is still needed 

at working group level, shared level, special support and social amenity spaces. The 

requirement for working group levels is particularly important in case 2 and 3 while in
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Case 1 there seemed to be a surplus. Social and amenity space is particularly desirable 

in case 2.

Table 2.56: Space availability at the organisational level: Three case studies

Co 1 Co 2 Co 3
Dedicated workspace 

Shared workspace 

Group Space 

Social Spaces 

Special spaces

No change necessary 

Requires more 

No change necessary 

No change necessary 

No change necessary

Need slightly less 

Need Slightly less 

Still requires 

Still requires more 

Still requires more

No change necessary 

No change necessary 

No change necessary 

No change necessary 

No change necessary

The level of performance tends to exhibit the extent that spaces are acceptable or not. 

Support special spaces and auxiliary spaces, with IT facilities tend to be acceptable in 

most cases, while groups, security and circulation spaces are just tolerable. There was 

no one common space types that was particularly unacceptable. There were spaces 

which were not widely available such as finance vault; and day care centres were not 

found in any case organisation. Table 2.57 shows evaluation o f each space type across 

the three case studies.

Auxiliary support spaces have performed at an acceptable level. Group workspaces, 

circulation spaces and security spaces were considered to have performed just 

tolerably. Case 1 shows that 28% of their space types were considered just tolerable, 

3% as unacceptable and 19% as not available. In Case 2, 22% of the space types were 

unacceptable, 59% were just tolerable and 13% were not available and in Case 3, 16% 

o f the space types were considered just tolerable and 3% were not available. Case 2 

had the highest proportion o f facility space encumbrances in terms o f space 

availability.
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Table 2.57: Levels of performance of facility spaces by subjective measures:
Three case studies

£slL £ttJL
A c c e p ta b le

J u s t  T o le r a b le

U n a c c e p ta b le

C u s to m e r serv ice  
sp ace
T ra in in g  &  ed u ca tio n  
R ep ro g rap h ics  
M an ag em en t spaces 
L ou n g e  & R elax a tio n  
S erv ices  S p ace  for IT  
S erv ices  S p ace  for 
g oods
S to rag e  space  for 
re fu se
R ec ep tio n  sp ace  
M ail room  
C o m p u te r sp ace  
S ta f f  fitness space  
M ach in e  space  
V id eo  s tud io  
S ta irs  
L ifts

G ro u p  w o rk sp aces  
M ee tin g  spaces  >8 
M eetin g  spaces  2-4  
C o n fe ren c e  space  
C a fe te ria
S to rag e  space  for too ls  
S ecu rity  room s 
C o rrid o rs

In d iv id u a l w o rk sta tio n s

S e rv ic e s  sp a c e  fo r  IT  
S e rv ic e s  sp a c e  fo r 
G o o d s

In d iv id u a l 
w o rk s ta tio n s  
In d iv id u a l o ff ic e s  
G ro u p  w o rk sp a c e s  
C u s to m e r  se rv ic e  
sp ace
R ep ro g ra p h ic  sp a c e  
M a n a g e m e n t sp ace  
S to rag e  sp a c e  fo r 
fu rn itu re
S to rag e  sp ace  fo r 
to o ls
S to rag e  sp ace  fo r 
re fu se
S to ra g e  sp ace  fo r 
a rch iv a l
R ec e p tio n  sp ace  
S ec u rity  sp ace  
M ail room  
R ec o rd  m a n a g e m e n t 
sp ace
C o m p u te r  sp ace  
M ach in e  sp ace  
S ta irs  
L ifts
C o rr id o rs

M e e tin g  sp a c e s  fo r >8  
M e e tin g  sp a c e s  fo r  2-4  
C o n fe re n c e  sp a c e  
T ra in in g  &  E d u c a tio n  
s p ace
L o u n g e  & re la x a tio n
sp ace
C a fe te r ia
C a fe te r ia  w ith  k itc h e n

C u s to m e r  
s e rv ic e  sp a c e  
M e e tin g  fo r > 8  
M e e tin g  fo r 2 -4  
C o n fe re n c e  
sp a c e
T ra in in g  & 
E d u c a tio n  sp ace  
R e p ro g ra h ic s  
M a n a g e m e n t 
sp a c e  
C a fe te r ia  
C a fe te r ia  w ith  
s e p a ra te  k itch en  
S e rv ic e s  sp ace  
fo r IT
S e rv ic e s  sp ace  
fo r  G o o d s  
S to ra g e  sp ace  
fo r T o o ls  
S to ra g e  sp ace  
fo r a rch iv a l 
R e c e p tio n  
sp a c e  
M a il ro o m  
R e c o rd
m a n a g e m e n t sp ace  
F in a n c e  V au lt 
V id e o  s tu d io  
C o m p u te r  
sp a c e
S ta f f  fitness  
M a c h in e  sp ace  
S ta irs  
L ifts
C o rr id o rs  
In d iv id u a l 
w o rk s ta tio n  
G ro u p  
w o rk sp a c e  
L o u n g e  and  
R e la x a t io n  sp ace  
S e c u r i ty  sp ace  
S e rv ic e s  for 
g o o d s  
S to ra g e  fo r 
fu rn itu re  
S to ra g e  for 
re fu se
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Table 2.58 has summarised the evaluation. Support and auxiliary spaces tend to be 

simultaneously evaluated either as unacceptable or acceptable. These spaces by 

definition are areas given over to functions that support work activities, such as 

libraries, training areas, storage spaces, etc. Based on this limited evidence, there is a 

possibility that all space types need to be reassessed for improved performance 

overall.

Table 2.58: Summary table on level of performance of facility spaces: Three case 
studies

Internal Space Types unacceptable just tolerable acceptable
enclosed 13% 7% 5%
ancillary 25% 15% 13%
support spaces 50% 26% 37%
support auxiliary 13% 52% 45%
Total 100% 100% 100%

The results for evaluating space constraints seemed to deliver some ambiguity as well. 

From Figure 2.58, 33 % of the design features listed was perceived to impose 

limitations on a medium scale of 3; while 14%, was perceived to impose a higher 

level o f limitation. Overall the floor depth, contiguous floor plate, column position 

and planning grids were considered as posing limitations to the management o f space.

Figure 2.58: Distribution of the extent of spatial constraints on management: 
Three case studies

■4 0 /o T*

Low  ( I ) M ed (3) H m h (5)

S cale o f  lim itations

Spatial factors which create flexibility and dimensions constraints, were reported to be 

of medium degrees o f limitations, while those with configurational and operational 

constraints were reported to be o f low degrees o f limitation. Tables 2.59-2.61,
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Table 2.59: Levels of dimensional limitations of design features: Three case
studies

C o 1 C o  2 C o  3

V e ry  L ow R oom  heigh t R oom  heig h t

L im ita t io n R oom  shape R oom  shape

L o w  L im ita tio n R oom  size f lo o rp ia te  size

M e d iu m  lim ita tio n F loo rp ia te  size F lo o r  d ep th R oom  size

H ig h  L im ita tio n  

V e ry  h ig h  lim ita tio n

F loo r dep th room  size  

room  heig h t 

room  sh ap e

F lo o rp ia te  s ize  

F lo o r dep th

Table 2.60: Levels of configurational limitations of design features: Three case 
studies

C o  I C o  2 C o  3

V e ry  L ow  l im ita tio n P lann ing  g rid s S tru c tu ra l g rid s

L o w  lim ita t io n  

M e d iu m  lim ita tio n  

H ig h  lim ita t io n  

V e ry  h igh  lim ita tio n

S truc tu ra l g rid s P lan n in g  g rid s  

S tru c tu ra l g rid s

P lan n in g  g rid s
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Table 2.61: Levels of operational limitations of design features: Three Case
studies

Co 1 Co 2 Co 3
Very Low limitation Building Image 

Entrances/exits 
Stairs 
Lifts
Fire escape
provision
IT

Building Image Stairs
Lifts
Fire escape 
provision

Low Limitation Corridors 
Site location

Site location 
Parking
Building Image 
Entrances & Exits 
Corridors

Medium limitation Staircase 
Site location 
Lifts
Corridors

High Limitation Parking Parking
Entrances/Exits 
Fire Escape 
Provision 
IT

Very high limitation

However, through building plan analyses, the actual limitations imposed by the design 

elements towards the operations o f the organisations can be appraised. Here the 

features are compared to a set o f best practised features as shown in Appendix 1, 

Table 1.1; and the outcome showed to what extent each facility has design features 

which impose on their operations and activities.

The least constraint facility was in building spaces o f Case 1. The facility, if  operated 

in combination with a reasonable set o f space use policy could make efficient use o f 

space. Their design features which were within the acceptable range o f the best 

practice list were, having large contiguous floor plate size which allowed management 

to experiment various types of configuration with different types o f furniture flexibly. 

However on the down side, there was reduced opportunities for subdivisioning 

because the maximum direct access to lifts, stairs and escape stairs does not include 

the toilets.
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The most constrained facility would probably be that o f Case 2. The fragmented floor 

plates effectively broke up the buildings into three separate and smaller plates (<500 

sq.) was considered as a severely constraining design feature. Space use policies pre

empting a larger proportion of use to cellular offices tend to exacerbate the difficulties 

in the management o f facility spaces are the positioning of the core spaces in the 

centre o f the building also present actual limitations to the management. The access to 

lifts, stairs and toilets including protected lobbies and escape routes effectively 

increased the proportion of core spaces out o f the usable spaces while building spaces 

o f Case 3 are considered not as constrained as that o f Case 2 or as flexible as that o f 

Case 1.
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Table 2.62: Summary table of current organisational activities

O rganisa tio rta l Profile

V ariab les C om pany  1 C om pany I C om pany 3

A: R esptm iient's D ata

Respondent" l>signu(ion Space Planning Manager Senior A rchitect A dm inistniut e M anager

Department A DK Real Fsialc l>Msion Projects Unit House .Management

B; O rgan isa tiona l D ata

business A ctn iiies Sales & Marketing Property M anagement S en  iccs A dm tnisiniiion & M arketing

C: O rgan isa tiona l S tru c tu re

L c\e l 2: Department 12 7 5

Let el T Ciroupa/Dniis 65 21 6

D; E m plovm cnf S lrv c tu re

Total Kull time

Total Part time

Total Full tim e and Part tim e

Total Full lime H qui\aient

E: N um ber iif Full T im e E m ployees by O ccupation T ypvi

D trectonoLTop Mut 

M anajtcnal 

P roiessionjls 

M arketing

A dminisintiion t +Pcr5onnel)

C 'lcncal/Sccrcianjl 

Technical 

Personal Servtces 

s c cu n i> '(n o t double counted)

N on-rou tine  T ota l E m pbnee»

R outine T ota l E m pbn  ees

EijUis a ien t b \ O ccupation T \ pciF: N um ber of Full T 

N on-routine

l> rcc to n a l'!  op Mjtt 

M anagerial 

Professionals 

M arketing

R outine

Adm inisiration ("Personnel) 

C lerical 'secretanal 

Technical 

Personal Sen  ices

N on-routine  T o ta l F.mplit\ec«

Roulirte T ota l Em ployees

C: W ork ing  H ours

Contractual hours /uk  

Reported Actual A\k 

AdjUstcJ A c tu a l. uk

■■7 5

■vy
IX:

57.5

41.1
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contd:

N a t u r e  o f  w o r k 1
H; of p n tlk tH h iiily  of w ork  • consciously p lanned  + n o rm al rou tine

[Son- O rcclonol/'Fop Mgl H5% 85% 95%

M anajcnal 75% 69"/,, 95%

Prüt'cssiunals 75% 75% S0%

Murkcting so% 85%

Sales so% 85%

R outine  A dministration 5fr,<. 75%.

Clcrica IVSecretarial 7lW'u 95% 70"'„

Technical 95% 75% " tr ^

Personal S \s 50“'.. 85%

Sccunt\

71% S6% 78%

I: P n ,p o rtio n s o f  people hou rs  load spent at 1he ssorkspace

Norv l> rccional/T op Mgi <

M anagenal :i-4(»% 61 -70%

I'mlessHinals 2  1 -40r<. : i -4 o %

Marketing

Routine  A dministration 61-70% >70"'-

C'lcncal/Sccrcianal

Technical f , | .7 t r ; . 41-50% 51-^^'%

Personal S\ s

Sccun.^

J : W ork ing  PraetK-e
iiiiii iiiiiiiiiiNiniiiiipiiii

Current learn  Working Team Working T eam  W orking
A  ruturc

K ;.Narure of C hange

N|g O rgaajsalional Change Cijrc husiness R estniciunng b\ 1 downsizing Cure Miisincss

Reasons Market Competition Reduction in operational costs Réduction in opcratioivil costs

L F u tu re  dem and requ irem en t

K!e\ible orking Yes No unless top m anagem ent imposes

Home working Yes No unless top m anagem ent imposes

lelew orkm g Yes No unless lop m anagem ent imposes
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Table 2.63: Summary table of current facility spaces

V ariab les C om pany 1 C o m p an y  2 C om pany  3

A: F acility  D ata

Indusiiy T \pcs SIC 3825;Manufacruring SIC 6012; FIREBS SIC 3861; M anufacturing

Tenure Ow ner Occupier Long term lease O w ner occupier

Location Out o f  London London Out O f London

Facilitx use Head Quarters O ther Office Head Quarters

Age o f  Facilit> 5-10 years >  15 years

N um ber o f  Occupants FTE 1323 236 891

FTE 81=754 82=569

Net lettable Area sqm 22311 3968 13859

NLA in sqm 81=9948 82=12363

Actual Net Usable Area sqm 18295 3317 11274

Tenant Effc> ratio NUA/NIA 82.0% 83 6% 81.3%

C h u rn  Lvis 4 4.5

From  m ost freq u en t to least

W orkstation 5 5

Individual floor 4 4

Between floor 3 5

D iffbldgs single site 2

O iffbldgs d iff  loc 1 1

Annual Chum 3-4 times 3-4 times > 6 times

Chum rates in % 50% 5n“/,-70% 40% -50%

Chum L e\els in frequency

\er> high IndiMduai workstation Individual workstation Individual v\ori:staiion

high Individual floor Indiv idual floor Individual floor

average Between floor Between floor

Facility D escription  ̂ buildings on one site 1 building on one site building on one site

Building Core Dipersed Multi Core Semi Dispersed Core Single Core

Subdivision Good With cores in central P o o r Single central core ^oor Single central core

U perim eter and remote stairs with remote stairs no rem ote stairs

Entrance/Exits 4 2 2

Floorpiate NUA size sqm 2500 554 638

Floor depth

Window - window (m) IX 12 18

Window -core (m l 9 -  12 <7 6

Planning gnds

Modules Open Plan area (9 \  7 m) V anes tvpical 1 5 x 1 5 m '  6 \ 4 4m

Structural grids

Column Spacing 9m &m
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Table 2.64: Summary table of facility space management

\U iN A G EM E,N T  A.NALYSIS Ci>mpan> 1 C om pany 2 C om pany J

Fncilir> S trutveics

Facilip  Plans Slav & adapt sta \ & adopt s u \  & adapt

fim c Krjmc y . > &  lO vcars

Locational T enure Lease clauses T enure O w ner CXcupicr

Consolidate lunctiotis C onsolidate Functions

Centralisation u t  facilities Surplus Space S \n c rg \

■iiiiiiiiiiiiiiiiiiiiiiiiitimifr
PL A N N IN G  PH A SE

taken Space shanng 

IX'skn'n-dcnurvJ

Space shanng. 

Satellite  OlVice

C h u „

E ndorvril h)

Top management Top management pending reports from European 
counterparts

S haring  ratio

15.W-1 2:1

Choicv

Shared assigend shared PC retain dedicated spaces & minimum 
sharing

Spacv S tandard»

l i¥»ipnm Nl >A per pcrw n U  Uqm 12 6sqm

V^orkspace ,n Rmims fop  M anagement .V V2-Z2 Xsqm Top M anagem ent 2V 6sqm 

M iddle M anagem ent IV 7sqm

()|)cn I 'b n  U orksuinm » Desk Share Kqm 

N bnjttcr *> n | ,qni 

Vlarkeimc 5’.qni

M anagement '  4sqm 

Secretarial 2 I 7 - ' vKsqm 

Clerical 2 |7.% AXsqm 

In d ica te d  uorkstu tion  2 ^sqm

Others V :Vsqm

C onl nxm ist I 'J-lh ) 15 .H-22sqm 

Meeting •ipaceM4-St u. 12 7sqin 

SV orksiations group> 7 V2-16 5»qm

Strlling ih t 'f a n d a r d '

1 pnofii\ 1 tcallh A s.iict\ Job 1 unction Functional requirement

:n d  prmniN Kunciioiijl requirement p ri\a c \ A 'loragc 1 ' m: oi lime in lactlitv space Use ol tunc  in facility >paces

Space P ro \ iiion
Management preferences

h.MJc,.unl hcuücuun, hcudcoiuit

Space A llocation

( Ml ice iC iscd^vrTnjneni Indn iJ iu l assignment Indn idual assignm ent

\l*»hik- = 'hafcd

m u . ,

Functional IXirations oi use

Space ( latiirK -aiinn
Direct- C hargejhle IXpt C ustom ers >pacc Vkorkslations

Indirect- Druani-ciiional Administration space ( h ik e s

Com m on Areas 

M eeting rooms 

Corridors 

Reception
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contd:
U se Po licy : T o ta l  N et U sa b le  A re a  C om pw i. i Ciimpiiny 2 Cofnp«ny 3

A :Space Planning/ Layuut F ea lunn

Open Plan Otr»cc open plan OtVice open plan

Characicnslivs

Open Plan W orksiaiions Manx ollicc sizes Not many OtTice Sizes

Corponiic C)biccti\cs

High ConitfXl orgamsotion Rank & Status organisation Levelling, min number ol layers

C ontiguraiion IXrnsus noi less ihan 7st^m p person Siaiutorx min. V7sqm at least 9 Uqm

Design C 'jpacnv (people) \ Z [ K ) . '00  (estimated) 950-11100

P nnw n  W'orkspdee 77.6(>'/. 80 60^''.. 52, lor«

.AjKillan Spaces 'X.NUA ! 1 5(rx. 5 40% 33 10-'-

Suppon Spaces-^.'Vninu ) "/..NUA 2.00T/. 8 10% 14 8 tr4

Fil taciof %NUA 8 5W % .

Toial " mNUA 100 («1% 100 00-4 100 00-4

P n m an  Circuluiton I S W . 15,80“/.. 18 70-4

B: O vvupaney Derwity

Persons per nci area 1 pp 16 I pp 16 Hsqm I pp 15 6sqm

M E A S U R E M E N T  A N D  C O M R O L
POH Yes Yes Yes

Sonc> Yes Yes

lim e Frame alter 6 monihs na na

C n . n . l rvns.ts Space Standards Space Standards

Last r e \ i c «  «lalv

< I s e a r u g o betxxeen 2-5 years ago

A pplieahilit> IimIms

Vers applicable & rcas*>nabK saiislied Very applicable & reasonablx 'Utislied Very applicable & reasonably satislled

tm p lvnien ialion

1 jJop ling  un«n iien  but consistent practice 1 lom ial written standards 1 adopting unxxnttcn but conaisicni practice

2 adopting pragmatic jppro.ieh lo particular 2. adopting unixriiien but consistent practice 2 adopting pragmatic approach to particular

siiuation '  .iiiopiing pragmatic approach to particular situation
1 r.KTnal u n ite n  siandard.< Mtuation '  lonnal w nitcn  standards

P rnhlem  S ituations

Inapprt'pnale space tspes Surplus space Lack ol sliul lle space

U nm gl\ Iticated utilisation o f  woikspuccs inappropriate .pace types

U tilisation 01 oorkspuces Change in xxorking practice lay out problems

biadcnuiic Supply Organisational le ' el core  business strategy

Musiivs linn le' el Doxx nsi/ing

Increase in number at 'ta ll

J ; DilTieull issues to manatee

1 changing demand requirement 1 Del job lunctnm > space specilic 1 M anage better input

2 Stall lacility prtixis,on 2. more time scale to meet dem and

.1 Management ol conllict '  Configuration on lloor & constraints ,V S yncrj.

4 s ta tus dnx en to be reduced 4 Need Shul lie space

5. To increase interaction

6 T o fit sections into tliw r

Issues of unevpveteil ilemanil

M ost like!) Response O iler sue e lse"  here Ax ailable supply elsewhere Moxe out lunctions
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contd:

O P E R A T IO N A L  M A N A G EM EN T 

Design  L i m i t a t i o n s  In Faci lity S p ace
Spatial constm ints 

Opfratiunal citnsirainii 

Dim ensional vunstramts 

CunOgurational constraint 

FlrtibilitN constraints

Shapes o f  Usable Area

Uninterrupted shape

medium 

medium 

medium 

medium 

louards high

irregular shape

Scmi Com plex 

Long and N arrou shape

O R C A M SIN C  p h a s e  

Ins o h  cment

Space Classillcwiion

IM PLEM ENTATIO N  

Leadership 

Coinm unicalions

'.ÎO M TO R IN C

Npoce M oniionng 

N kinjionng leclm ujues

Consultants

la \ou i planning

dedicated uorksiaiion 

desk on demand

Real I.slate ''pace  Planning Manager

Meetings

Conversalion

u 's  h* 'ictt w , inihs 

P()L. Survc' /( irapev i

M anagers

Professionals

lasou t planning

Pro le d  .Architect 

Consultani s report

L e ' el cif \piM'v prusi^Mtn

\dcquuc) inadetjuuie ai indn idual & group lo surplus at dept le t cl surplus at all lc\ el

Nuitubllll) piNircr qualit) ai indn idual im pro ' cd at dcpi im p ro 'cd  at all Ic 'c ls

I 'ti liw lio r lone r occupane\ at « kg  grp increased occtipanc) at ind\ m. change

Av Jiiah ih t) need more work space diared b\ indn id iu is need rraire group areas. M>cial am enit\ k  support no change ncccessar)

L e ' e h  i«r |M :rfnrm anee <»f Faeilif) Space

Lnclosed uorkspacc no poiic) on this usage Just lolenibic A cceptable

t>pcn plan JunI tolerable for group -.pace Just tolerable A cceptable

.•Vneillarx spaces Just tolerable lor mecling areas unuccepiable & Just T olerable Acceptable

'Support special Just tolerable conlercnce unacceptable &  Just 1 ol

N up port AuNiliar) Just I'olcrablc unacceptable

House m anagem ent

Business unit directorV m anagcrs

la) out planning

dedicated work stations /  olTic

Hoard le \e l

I louse m anagem ent dialogues

no-re\ lew annual!)
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A5: Paired comparisons

This section focuses on three pairs o f comparisons. The essence is to derive the 

underlying similarities and differences between pairs and to reach a conclusion about 

the possible factors which resulted in space-time management approach. It was found 

that Case 1 and 3 were similar to each other, in the sense that they belong to the 

manufacturing sector while Case 2 belongs to the financial services sector. The former 

represent a dynamic growth market with strategies toward competitiveness and the 

latter represent a mature market with strategies towards survival. There is no apparent 

alliance involving Case 2 with either Cases 1 and 3; but a strategic alliance exists 

between Cases 1 and 3. In terms o f information provision, the reliability is distinctive 

in Cases 1 and 3, since they are actively involved in the space management process o f 

their facility; planning, designing, organisation and control. In Case 2, although the 

respondents are technically involved in the management process, they could not 

explore spontaneously some of the management issues forwarded by the researcher.

Cases 1 & 3
In both cases, organisational changes were focused on consolidation and core business 

activities. They were from mature and growth manufacturing market sectors and have 

been in business over the last thirty years. They operate as headquarters and are 

located outside of London. The respondents were from managerial positions, but their 

scope o f space management activities differed. Case 1 covers the whole o f the UK 

offices, while the scope of activities for Case 3 covers the actual building on site 

(Table 2.65).

Table 2.65: Comparison of organisational profiles: Co 1 and 3

Similarities D ifferences

R espondents

Business activities

Organisational types 
Organisation change 
Reasons

Organisation structure 
Em ployee types

Employees
breakdown

SIC 3000
Sales and marketing 
Head office
Core business strategies

Matrix structure 
Top management 
middle management 
Professional 
Sales & marketing 
support staff 
Support staff-22-27%  
Professionals - 13-17% 
sales & m arketing-24-30%  
top & middle m anagem ent 
-5-7%

Co 1 m anages all UK offices 
Co 3 m anages the building on site

Co I-due to m arket competition
Co 3- due to reduction in operational costs

technical s ta ff-6 -19%
C ol-ou tsourced  security staff
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In terms of employee types, both cases showed similar proportions o f occupation 

breakdown. The support staff ranged from 22-27 per cent, professionals between 13- 

17 per cent, sales and marketing, 24 - 30 per cent and top management and managerial 

staff, 5 - 7 per cent. The major difference was in the proportions o f  technical staff, 

which were from 6 - 1 9  per cent and that security staff were outsourced in Case 1. 

Overall, Case 1 accommodated 48% more employees in their facility than Case 3.

Nature of Work

Both cases agreed that 60-70% of the sales representatives’ work time was 

consciously planned, 15-20% of managerial work time was normal routine and 15- 

20% of the personal services and sales and marketing staff was o f unexpected nature, 

although clerical and secretarial claimed to be 30%. However, the estimates for space

time profiles have been rather spurious. The estimates for the management's use o f 

space in both cases varied from 20%-70%; similarly, for technical staff, the range was 

50-70% (Table 2.66).

Table 2.66: Comparison of working arrangements: Co 1 and 3

Similarities Differences

Ave actual hrs 
Consciously planned

Unexpected 
Proportions o f work 
time at workspace 
W orking practice 

Future work practice

top management

Professionals-! 1 -40%  
A dm i n i s t rat i ve -> 70%

team working

Co I - technical
Co 3-m anagerial. personal services, sales and marketing 
C o l-clerical & secretarial 
Co 1-adm inistrative
Top m anagem ent, m anagerial & technical

C o l-to  adopt flexible working
Co 3- to remain functionally based in facility

Facility Space

Both the organisational facilities were located outside o f London and both being 

owner occupied. However there were many differences in their facility description. 

Where Case 1 had two separate buildings on one site, Case 3 had one. The age o f Case 

1 ’s building was within the 5-10 year category, while Case 3 was within more than 15 

years category (Table 2.67). The building for Case 1 was larger by about 37% internal 

area. However both buildings were 81% efficient. The main differences in both 

facilities were that there were fewer access points in Case 3 than in Case 1, and the 

latter was a multi-core building while the former was a single core building. The floor 

depth in Case 1 was more than 18m, compared to Case 3 which was 6 m. (Table 

2 .68).
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Table 2.67: Comparison of facility data: Co 1 & 3

Similarities Differences

Location

Building Tenure 
Age o f  building

Net lettable area (NIA)

Net usable area (NUA)

Efficiency ratio

out o f London 

Owner occupied

81-82%

Co 1- has two separate building on one site 
Co 3- has one on site

Co 1 - has betw een 5-10 years category
Co 3- has > 15 years category
Co 1- has 9948sqm  in bldg 1. 12363sqm in building 2
Co 3- has 13859sqm
Co 1 - has a total o f  18295sqm
Co 3- has 1 1274sqm

Table 2.68: Comparison of design features: Co 1 & 3

Similarities Differences

Building core 

Subdivision 

Entrances/exits 

Floorpiate size sqm 

Floor depth 

Planning grids 

Structural grids

Col -multi-core 
Co 3-single core
Co I -good with cores in central at perimeter and remote stairs 
Co 3-poor no remote stairs 
C ol-has four 
Co3-has two
C ol-has large floorpiate 2500sqm 
Co3-has small floorpiate ^6 3 8 sq m  
Co I - has deep floor > 18sqm 
Co 3-has narrow depth -6sqm 
Co 1 -has open plan area 
Co3-has various grids 
Co 1 has 9 sqm 
Co 3 has 6 sqm

Management analysis

One o f the main reasons for management change was due to chum activities, which 

occur most frequently at the workstation and individual level in both cases. However 

chum between floors occurred most frequently in Case 3 than in Case 1 (Table 2.69).
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Table 2.69: Comparison of current operational management: Co 1 & 3

S im ilarities D ifferences

Space allocation

Space classification

Space planning layout^

Space use types

Space standards

NUA per person 
NIA per person 
Space requirement 
Monitoring

Design capacity 

Chum

dedicated workspace

12.6sqm-13.8sqm
15.6-16.9sqm
by headcount 

use of POE technique

Occurs frequently at individual 
workstation and floor levels

Col-has priority on legislative requirement
Co3-based functional requirement
Co 1-based on direct and indirect spaces
Co3-has typical classification
Col-has open plan policy
Co 3-has mixed open and enclosed plans
Col-has 78% primary workspaces, 12% ancillary,2% support
Co3-has 52% primary workspaces, 33% ancillary and 15% support
Co 1 -allocates not less that 7sqm per person
Co3-allocates at least 9.3sqm per person

Co 1-4-6 months review 
Co3-annual review 
Co 1- has 1200 
Co3-has 950-1000

Co 1- 50%
Co 3- 40-50%

In implementing space standards, both cases considered that adopting an unwritten but 

consistent practice and a pragmatic approach to particular situations was a priority to 

management while adopting formal written standards was not so important.

Health and safety factors were the most important consideration for Case 1, followed 

by functional requirements for storage and privacy and the use o f work time. In both 

cases, functional requirements, followed by work time, management preferences, 

privacy needs and even salary grade levels were ranked in descending order of 

importance. The same response was given in terms o f applicability and its relative 

satisfaction. However, the review period on space standards was more recent in Case 

1 than 3.

Most information was updated in the CAD system in both cases, although the value of 

information was more important in Case 1. Case 3 considered that data gathering was 

less important and tended to be more reactive in their management approach.

Facility Space Strategies

The future facility plans for both cases were within the time frame o f 3-5 years in 

advance and both would stay and adapt in their facility. Moreover, there was no 

critical tenure consideration since both facilities were owner occupied. The difference 

was that Case 3 did not make any intermediate forecasts, except in their financial year, 

but Case 1 attempted bi-annual forecast. Given the changes that the cases have 

undergone, there appeared to be no significant impact on the use o f facility spaces.

413



The levels of utilisation have remained the same and there was sufficient provision for 

social and amenity spaces and special spaces (Table 2.70).

Table 2.70: Comparison of strategic management issues: Co 1 & 3

Similarities Differences

Future employment 
policy

Future facility plans

Difficult issues to 
manage

will stay and adapt in current 
facility

Co 1- flexible working with IT and multi-location & home working 
Co 3- no immediate plans to introduce flexible working or home 
working, all remain functional based
Co 1- has already experimented and implement space sharing 
Co 3- already 5% or sales staff on desk sharing, no future plans 
Co 1-Changing demands, physical constraints .management conflict 
Co 3- better input, more time scale to meet demand, 
synergy and need for shuffle space

A6: Paired comparisons: Cases 1 & 2

Both cases agreed that restructuring by downsizing was rated at 2 on a significance 

scale o f 1 to 5, where 1 was considered as most significant and 5 as least significant. 

They differ significantly in their consideration for core business activities, where Case 

1 placed core business as the most significant and Case 2 placed this change type at 

the least significant level. There was a significant difference in ranking market 

competition, where Case 1 placed it as most important while Case 2 ranked it as their 

third most important reason (Table 2.71).

Table 2.71: Comparison of organisational profile: Co 1 & 2

Similarities Differences

Respondents From Property division Co 1- as Senior Manager
Co 2- as Project Manager

Business activities Co 1- as Sales & support
Co 2- as property management service provider for company

Organisational types Co 1- as head office
Co 2- as back office

Organisation change Co 1- by core business
Co 2- by down sizing

Reasons Co 1 - due to market competition 
Co-due to reduction in costs

Organisation structure Co 1- as matrix structure
Co 2-as functional stricture

Employee types Co 1- has sales & marketing mix
Co 2- no sales & marketing

Employees breakdown Similar proportions in support Different in proportions if technical staff managerial & professional
& top management Co 2- has no sales & marketing

Nature of Work

Both cases agreed with the estimates that the top management spent less than 20% of 

their time at their desk and managerial levels spent 21 -40% o f their time at their desk. 

The cases also agreed that the top management level consciously planned more than 

70% of their work time per week and that clerical and secretarial staff spent more than 

50% of their work time as normal routine. Middle management and professional
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levels considered 25% of their work as unexpected. Similarly, in terms o f working 

practice, both cases agreed that the change was towards team working (Table 2.72).

Table 2.72: Comparison of working arrangement: Co 1 & 2

Similarities Differences

Average actual working hrs 
Consciously planned@

N S j f ' r Œ e V s O » / ,

tPne^p^ed@ >50%  per week 
Proportions o f work time 
at workspace 
Working practice 
Future work practice

top management 

Clerical & secretarial

top & middle management é 
processionals 
team working 
flexible working

Facility Spaces

The main difference in facility space was that Case 1 had two buildings on one site 

with a total net lettable area (NLA) o f 22,311 sq.m, while Case 2 had one building on 

a single site with an NLA of 3,968 sq.m; the latter facility was five times smaller than 

the former. However, both the premises were low-medium rise buildings. In terms of 

spatial evaluation; floor plate size, floor depth and parking were reported to have a 

high degree o f limitation in the operational activities o f both cases (Table 2.73).

Table 2.73: Comparison of facility data: Co 1 & 2

Similarities Differences

Location Co 1-out o f London 
Co 2- in London

Building C ol-has 2 buildings on site
Co 2- has 1 on site

Tenure Co 1-as owner occupier 
Co 2- has long term lease

Age of building Co 1 - > 5 years
Co 2- na

Net lettable area Co 1- has 9948sqm in building 1 ; 12363 in building 2 
Co 2- has 3968sqm

Net usable area C ol-has 18295sqm 
Co 2-has 3317sqm

82-84%Efficiency ratio
(NUA/NIA)

Both cases gave functional requirement as their most important factor determining the 

space standard. Case 1 refers to Health and Safety legislation and Case 2 was based on 

utilisation. The standards were last reviewed less than a year ago and there was 

frequent monitoring of space. Both cases considered departmental space as adequate, 

but Case 1 considered the need for more working group space, while case 2 

considered that space was adequate. The quality level of space was much the same in
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both cases. At the individual level, Case 2 considered the quality to be the same, while 

Case 1 considered quality to be getting poorer. At the organisational level quality was 

considered to remain the same.

In terms o f utilisation, both cases agreed that they have remained unchanged at the 

individual and departmental level. Organisational levels showed some difference, 

where Case 1 had seen no changes whilst Case 2 considered the areas were being 

more frequently occupied. Both cases considered dedicated workspaces as sufficient. 

The difference was that group spaces in Case 1 needed less provision, while Case 2 

needed more provision in social and amenity space. Both cases agreed group spaces, 

storage spaces for tools, security spaces, services with IT and service space for goods 

were at an acceptable level. Conference spaces were just tolerable. The difference was 

that training and education spaces in Case 1 were acceptable while in Case 2 they 

were unacceptable.

Both cases agreed that the floor plate size, room size and structural grids were on a 

medium level of limitation. Therefore dimensional and configurational constraints 

occurred at the lower end of the scale. The most significant difference was in the 

operational constraints, where Case 1 has a lower degree of limitation and Case 2 has 

to conform to fire escape provisions and thus a higher scale of limitations.

There were no similarities between the cases, except that both facilities are o f low to 

medium rise building; three floors in Case 1 and 7 floors in Case 2. The main 

difference was that there were less entrances in Case 2, the floor size was smaller, the 

window-window was less in Case 2 and the column position was closer in Case 1. In 

terms o f space use, Case 1 did not have enclosed offices while Case 2 did (Table 

2.74).
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Table 2.74: Comparison of design features: Co 1 & 2

Similarities Differences

Building core 

Subdivision

Co 1 -has m ulti-core 
Co2-has dispersed core

Entrances/exits C o l-h as four access points 
Co 2- has two

Floorpiate size sqm Co 1- has 2500sqm  
Co 2- has 554 sqm

Floor depth 

Planning grids

Co 1 -has deep space >  18m 
Co 2-has shallow  space < 7m

Structural grids Co 1- has 9m 
Co 2- has 6m

Both cases have mixed evaluation on their facilities; inappropriate types (Case 1) and 

at w o n g  locations (Case 2). The main difference was that Case 1 had ranked its 

facility space as adequate and Case 2 considered it needed more space. The 

similarities were that filing, storage space, conference and meeting spaces were 

allocated within the facilities’ usable areas. The difference was that there was no 

allocation of office space for Case 1 while there was for Case 2. The footprint area 

was also significantly smaller in certain spaces.

Management analysis

There were similarities in the chum activities, where changes occurred most 

frequently at the workstation level, individual floor level and between buildings on a 

single site. The difference was that where Case 1 would consider formal written 

standards and the implementation o f space standards to be less important, in Case 2 

these were considered to be most important criteria. Adopting formal written 

standards was a priority in Case 2 and adopting unwritten but consistent practice and a 

pragmatic approach in a particular situation was not so important. The similarities 

were that both have different priorities or reasons for determining standards. The 

difference was that functional requirements for storage materials was ranked second in 

importance in Case 1, while it was ranked fourth in Case 2. The similarities in both 

cases were that monitoring o f spaces was carried out using Post Occupancy 

Evaluation tool. Both case run their data on CAD system. The difference was their 

review period; quarterly in Case 1 and annually in Case 2. There seemed to be more 

interaction among business units with management in Case 1 than in Case 2. The 

similarities were that the forecasting period was within 4-6 months ahead and that the 

facility space plans were to stay and modify for the next 3 - 5  years. The difference 

being. Case 2 had lease clauses to accommodate their facility space plans up to 10 

years ahead (Table 2.75-2.76).
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Table 2.75: Comparison of current operational management: Co 1 & 2

S im ila r itie s D if f e re n c e s

Space allocation

Space classification

Space planning layouts

Space use types

Space standards

NUA/person 
N IA /person 
Space requirement 
M onitoring

Design capacity

Chum

legislative requirement

13.8-14. Isqm
16.8-16.9sqm 
headcounts

Co 1-has fewer category o f  classification
Co 2-has many classification o f  individual allocation
Co I- has open plan policy
Co 2- has office and open plan mix
Co 1- has 78%  primary workspace, 12% ancillary, 2%  support 
Co 2-has 81%  primary workspace, 5%  ancillary, 8% support 
Co 1- allocation 7sqm 
Co 2-varies according to jo b  functions

Co 1- reviews 4-6 month 
Co 2-annually

Co 1 -has 50% 
Co2-has 50-70%

Table 2.76: Comparison of strategic management issues: Co 1 & 2

S im ila r it ie s D if fe r e n c e s

F u tu re  e m p lo y m e n t  
p o lic y

F u tu re  fa c ili ty  p lan s  

D if f ic u lt  is su e s  to  m an ag e

e n d o rs e d  f le x ib le  w o rk in g  

s ta y  &  a d a p t

C h a n g in g  d e m a n d  r e q u ire m e n t,
p h y s ic a l c o n s tra in ts
a n d  m a n a g e m e n t o f  c o n flic t.

C o  2 - to d e f in in g  j o b  fu n c tio n s  a n d  s p a c e  sp e c if ic .  S ta f f
fa c i li ty  p ro v is io n , c o n f ig u ra t io n  o n  f lo o r  a n d  c o n s tr a in ts  a n d  s ta tu s
d r iv e n  to  b e  re d u c e  a n d  to  in c re a se  in te ra c t io n  a n d  to  fit s e c t io n s  in to  f lo o r

A7: Paired Comparisons: Cases 2 & 3

There were no similarities in the ranking o f change types between these two cases. 

Core business strategy was considered least significant in Case 2, but it was more 

significant in Case 3. Both cases placed similar ranking on reduction in costs as the 

most important reason and employee expectation as the least important reason (Table 

2.77).
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Table 2.77: Comparison of organisational profile: Co 2 & 3

S im ila r i t ie s D if f e re n c e s

Respondents 

Business activities 

Organisational types 

Organisation change 

Reasons
Organisation structure 

Em ployee types

Reduction in operational costs

Employees
breakdown

Sim ilar proportions in support 
technical, clerical 
& secretarial

C o  2 -is  P ro je c t M a n a g e rs
Co3-was A dm inistrative M anager
Co 2- as property services provider
Co 3- as sales and m arketing & support function
Co 2- as back office
C o  3- as h ead  o ff ic e
Co- with downsizing
Co 3-with core business strategy

Co 2-as functional structure 
Co 3- as m atrix structure 
Co 2- has no sales and m arketing sta ff 
C o  3 -h a s  sa le s  a n d  m ark e tin g  
Different in professional and m anagerial srtaff

Nature of Work

Both cases estimated their support staff spent more than 70% o f their time at the 

designated workspace and professionals spent between 21-40%. The main difference 

was in the technical staff (41-50%) for Case 2, 51-60% for Case 3; top management 

and managerial was less than 20% for Case 2 but more than 70% for Case 3 (Table 

2.78).

Table 2.78: Comparison of working arrangement: Co 2 & 3

Similarities Differences

Ave actual hrs o f worl>

Consciously planned

Normal routine

Unexpected 
Proportions o f 
time at workspace 
Working practice 
Future work practice

Professionals 21-40% 

team working

Co 2- at 39.7 hrs per week, Co 3- at 41.1 hrs per week 

Co 2-top management
Co 3- managerial, personal services, sales & marketing 
Co 2-Administrative, clerical & secretarial, technical & professional 
Co 3- nil 
na

Co 2- endorsed flexible working 
Co 3-none

Facility Space

The building in Case 3 was 3.5 times larger in area size than in Case 2. Quality of 

space seemed to have improved at the departmental level in both cases. However, 

utilisation levels remained unchanged at the individual level, working group level and 

departmental level but at the organisational level. Case 2 found the spaces to be more 

utilised.
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Dedicated workspaces and shared workspaces were sufficient in both cases. The 

difference in group spaces, social & amenity and special spaces were that more were 

still required in Case 2, but these were sufficient in Case 3. Storage space for 

furniture, security spaces and storage space for refuse were just tolerable, while 

meeting spaces for more than 8 and smaller rooms for 2-4, conference spaces, lifts and 

reprographic spaces were acceptable.

The size of rooms was considered to have a medium degree o f limitations, although 

room height and room shape was average in Case 2 but low in Case 3. Stairs and lifts 

were average in Case 2 but low in Case 3. Entrances and exits and parking had high 

limitations in Case 2 but low in Case 3.

There were some similarities in terms o f perimeter to core, since the distance was less 

than 7m. where the number o f entrances were two in each building. The main 

difference was that the floorpiate size in Case 2 was smaller and more fragmented 

than in Case 3. The floor depth in Case 2 was shallower than in Case 3. Both cases 

considered that their facility was inappropriate and wrongly located (Table 2.79- 

Table 2.80).

Table 2.79: Comparison of facility data: Co 2 & 3

Similarities Differences

Location Co 2 in London. Co 3-out o f London
Building One buildign in one site
Tenure Co 2 has long term lease 

Co3 as ow ner occupier
Age o f building na

Net lettable area Co 2 has 3948sqm  
Co 3 has 13859 sqm

Net usable area Co 2 has 3317sqm 
Co 3 has I 1274 sqm

Efficiency ratio 
(NUA/NIA)

Co 2 has 84%. Co 3 has 81%
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Table 2.80: Comparison of design features: Co 2 & 3

Similarities Differences

Building core 

Subdivision

Co 2 with dispersed core 
Co 3 with single core

Entrances/exits Two access points

Floorpiate size sqm between 500-650sqm

Floor depth narrow

Planning grids various modules

Structural grids 6m

Management analysis

In both cases, chum levels most frequently occurred at the workstation level and the 

individual level although in terms of rates, Case 2 changed more frequently than Case 

3. In determining space allocation, both cases ranked the use o f work time as second 

in order of importance. The difference was that functional requirement for storage 

materials was most important in Case 3, while it was fourth in importance in Case 2, 

where management preferences were second in Case 3 and fifth in Case 2.

Space standards remained still applicable and both cases were reasonably satisfied 

using the standards. The difference was that the standards were more recently 

reviewed in Case 2 (Table 2.81). Both cases updated their information using the CAD 

system and each move was followed by a post occupancy evaluation study.

Table 2.81: Comparison of operational management: Co 2 & 3

Similarities Differences

Space allocation procedure 

Space classification 

Space planning layouts 

Space use types

Space standards

NUA/person

NlA/person

Space requirement 
Monitoring

Design capacity

Chum

office and open plan mix

headcount 
annual rview

Co 2 has many categories. Co 3 has few categories

Co 2 has primary workspace 81%, ancillary 8%
Co 3 has primary workspace 52%, ancillary 33% and support 15%

Co 2-varies according to job function and grades 
Co 3 allocates at least 9.3sqm per person

Co 2- 14.1 sqm 
Co 3-12.6sqm 
Co 2-16.8sqm 
Co 3-15.6sqm

Co 2-50-70% 
Co 3-40-50%
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Facility Space Strategies

Both cases were in agreement in facility planning and would stay and adapt in the 

facility the next 3-5 years. The difference had already been described in paired 

comparison 1 and 2 especially in terms o f tenure (Table 2.82).

Table 2.82: Comparison of strategic management issues: Co 2 & 3

Similarities Differences

Future employment policy 

Future facility plans 

Difficult issues to manage

Stay and adapt

Co 2 has endorsed flexible working 
Co 3 none

Co 2-will stay and adapt until lease runs out 
Co 3 has about 5% o f sales staff on desk sharing

The overall summary indicated that based on working practices within the case 

organisations, Case 1 and 2 have sound management support towards changing 

working practice; while Case 3 claimed there was no sound top management support. 

In relation to the space strategies, Case 1 and 2 have embarked on innovative 

management practices while Case 3 have lesser urgency in this matter. The 

interpretative considerations o f this analysis is handled in Chapter 9.0 o f the main 

text.
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A8: Summary report of field trials

Table 2.83 shows the summary o f field tests carried out before the final case study 

selection was done. Except for the first two interviews, which were carried out in the 

preliminary rounds o f the first field test, the next seven case organisations were 

handled based on the experience from the first field exposure. These were selected 

based on their lead in innovative management o f space in contemporary conditions; 

particularly IBM UK, Digital, Arthur Andersen and Andersen Consulting, and the 

other organisations to their awareness o f this development. A more developed 

summary table is presented at the end o f this section (Table 2.85).

Table 2.83: Summary table of field trials

Date C om panies & 
Location

C ontact
Interview
D uration

V isu al Su rvey

31/08/94 ‘I & r  G rp  P ic . 
E xeter

P ersonne l O ff ice r 2 hours n one

16/11/94 H '. W orton  G range  
R eading

P roperty  M an ag er 1 hr 45 m in 15 m in

23/01/95 G ' UK Ltd. Bed fon t 
Lakes

D esign  & 
C o n s tru c tio n  

M an ag er
1 hr 30 m in 25  m in

27/01/95 B ' G rp  P roperty . 
‘B ’ H ouse

P ro jec ts  Sr. 
A rch itec ts

1 h r 20  m ins none

30/01/95 T ’ Ltd, Surrey  St.
P ro jec t M an ag e r/S r 

P artn e r
1 hr 30 m ins 30  m ins

02/02/95 A ’ Ltd.. B racknell
UK  S p ace  P lann ing  

M an ag e r
1 hr n one

06/02/95 C  L im ited , H em et 
H em pstead

A d m in is tra tiv e
M an ag e r

1 h r 45 m ins 15 m ins

07/02/95 ‘E ’ L td. A rundel St.
P ro jec t O F T N . 

C o n su lta n t
1 h r 45 m ins n one

21/02/95 D ’ Ltd, H ounslow
Sr. F ac ilitie s  M gr &  

P ro jec t
1 hr 30 m ins none

The management tools - work programming, adaptation, modification and utilisation 

strategies - have been implemented successfully to a certain degree in the following 

companies: Digital, IBM and Arthur Andersen & Andersen Consulting. These 

companies have pioneered most o f the innovative management styles in the use and 

management of space over time, since early 1990s, as discussed below. The strategies 

are classified as employment, allocation or utilisation.
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Employment strategies

Digital Ltd. is one company which has endorsed employment strategies, first, as a cost 

cutting scheme to reduce overheads in the organisation and second, as an option to 

vary working practices to create a more productive environment. Generally, the 

company has become more focused on meeting customers’ needs. Digital Ltd. 

responded by bringing together a project through team-work and by rethinking their 

working approach through flexible working. The programme for team-working 

enhanced the interaction between businesses and human resources, to stimulate 

activities which created a synergy between them. The flexible working programme is 

a style of working where a company's staff are able to select the most appropriate or 

convenient location in which to perform the tasks in hand.

There are many references to different Digital offices throughout Europe which have 

implemented this form of employment strategy, for example. Digital Finland and 

Digital UK. Digital Finland has been cited as being among one o f the most successful, 

through the collaboration of its sales teams, whilst the Newmarket office in the UK 

has attempted to promote changes in the work paradigm and to change the way in 

which they think. Attempts have also been made to understand the new possibilities 

and potential of flexible working, teleworking and remote distributed working.

In IBM UK Ltd. the work organisation policy includes horizontalisation o f the 

workforce through team working and through increasing the amount o f time spent 

face-to-face with the customer. This was achieved when 80% of employees had direct 

contact with customers, as compared to 45% in the previous two years. Such changes 

are based on increasing real estate costs at the same time as the introduction o f new 

ways o f working, which were developed because o f the greater use and proliferation 

of the IT infrastructure. This is combined with a greater awareness o f what customers 

want, and the amount of time spent away from the office.

Other examples of work programming strategies are job sharing, part-time working, 

term-time working, flexible-working, fixed-term working, career breaks, teleworking, 

casual working and annualised working. From the examples tabulated in the chart. 

Figure 1.1 (Appendix 1 ; A3), it showed employment strategies tend to favour flexible- 

working, team-working and job-sharing.

Allocation strategies

One o f the main features of this strategy is the streamlining o f space standards, using 

footprints of workstations and workspace rooms. These footprints tend to be related to
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work activity functions such as paper work, reading, writing, talking, telephone, 

computer and meetings, etc. In IBM, spaces are allocated on the basis o f business, 

structure and location. The typical allocation procedure for space planning gives 40% 

to standing space, 20% as enclosed areas and 5% to storage. Project rooms are based 

on a group size of 50 and for every 10 workstations there is a ratio o f 3 touchdowns 

and 7 normal. The typical footprint size is 54 sq.ft. and open plan workstations are 72 

sq.ft. The workspace for rooms is between 120-140 sq.ft and 140-250 sq.ft (Wingrave, 

1995).

As part of the allocation procedure, there are four types o f space classification: 

touchdown and normal workstation, group spaces, meeting rooms and project spaces. 

The distribution of these spaces is based on functions with a ratio o f 1:10 management 

: staff.

In Arthur Andersen & Andersen Consulting, space allocation is classified in three 

categories; managers, partners and seniors. These are allocated by the time o f use; for 

example at the Junior level, by who spends most o f their time out o f the office, (this 

can sometimes be up to a year on a project). Thus Juniors are good candidates for the 

'Just-In-Time' approach. Senior staff tend to be out o f the office for 2-3 weeks at a 

time. Table 2.84 below shows a typical allocation, differentiated by footprint size and 

occupation type.

Table 2.84: A rth u r A ndersen Space Guidelines

E m ploym ent Type F ootprint Standards S p ace T ype
Partners 150 sq. ft D edicated O ffices
D ivision o f  Partners up to 200 sq. ft D edicated O ffices
Manager 100 sq. ft D edicated O ffices
Staff 36 sq. ft W orkstations
Secretary 46 sq. ft Workstations

Source: Cullom. B.. and Arnold. T.. field test 2.

The typical classification includes dedicated offices, secretarial, project space, 

workstation, short and long term space and private spaces. Short term and non- 

bookable workstations have an average area o f 98 sq.ft. per workspace, and the 

amount available per employee is 34 sq.ft. The offices have an option o f assigning 10- 

14 office space mixtures per floor. Actual numbers depend on the types o f department, 

financial divisions, and whether or not partners need the maximum o f 14 offices or 

more. The allocation of space is based largely on respective divisions per floor, with 

each floor taken as a separate unit.
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Other examples of allocation strategies are time-tabling, free address, hot-desking, 

non-territorial, universal plans, team-office, status and rank based, function based and 

zero based. These strategies are also related to support and IT strategies which include 

touchdown, hotelling and electronic home office, etc., or to adaptation strategies 

which include conversion and refurbishment.

Utilisation strategies

Policies on utilisation involve rules and regulations about the use o f space. Some 

examples of these are booking systems, clear-desk policy, shared facilities, multi-use 

of non-territorial workplace, charge-back system and multi-use function.

In IBM, the use policies are sharing, booking systems and space charging. The sharing 

ratio adopted depends on the work patterns. For instance, the types o f people who 

regularly use the space are based on the dependency o f their work in the office. If a 

person works close by and goes in and out o f the office every few hours, then the 

sharing ratio of desk per person may be 1:2, or 50% of the utilisation level. 

Otherwise, a ratio of 1:6 is acceptable and implemented (Wingrave, 1995), which is 

more than 80% utilisation. Some guidelines on level o f occupancy, established in 

IBM Bedfont Lakes, are based on the results from observation studies which show 

that touch down spaces are usually 2/3 occupied or have 67% occupancy level, normal 

workstations are 1/2 occupied, showing a 50% occupancy level, whilst offices and 

meeting rooms are shown to be 20% occupied.

In terms o f the work organisation o f individuals, a staff member will perhaps be in 

the facility for one day out o f five. This policy tends to apply to itinerant people in 

sales and marketing, where assigned workstations are moved to non-territorial offices, 

also known as the group address, to indicate that employees still belong to an 

identified group, although they do not necessarily occupy the same workstation 

everyday. If there is 50% availability, the sharing level is therefore 1:2. If  there is 20% 

support and 80% mobile staff, space allocation is 100:43, where 5 persons would 

share 2 desks. Booking systems are used for meeting rooms. This works on a first 

come first served basis. However this policy is defeated, if  a person comes in early 

everyday and gets to use the space frequently at the cost o f others.

At the group level, the sharing policy is developed further as a space charging policy. 

Groups are charged on the use o f meeting spaces as and when needed. Typically, 

these rooms are booked using time-tabled sheets and are monitored by an 

administrator.
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In Arthur Andersen, the sharing and booking policies for partners and managers works 

on a ratio of 1:3. Otherwise team rooms generally used by auditors may demonstrate a 

4:1 ratio and consultants would share at 1:10. The storage use pedestals are shared at a 

3:1 ratio. The use policy is based on a learning environment between the managers 

and partners. Booking systems are used as a management tool. Floor administrators 

are assisted by a steward to ensure equipment is appropriate and time is controlled. 

This system runs like a hotel booking system taken from Whitbread. Non-bookable 

space belongs to the secretary. Nothing is fixed and changes occur daily. The first 

allocation of long term-bookings gives priority to partners and secretaries. Everybody 

else carries a risk in booking space and must use the hotel booking concept, where the 

Office of the Nineties (OFTN) is more likely to accommodate people in the peak 

periods.

Emphasis is placed on maximising the most efficient use o f space which does not 

prove unreasonable in space allocation. In the case o f Arthur Andersen, the occasional 

problem arises when new graduates arrive and they must be assigned to the office on a 

short term basis. Any given floor should not be full except from time to time and 

certainly not everyday. Similarly, on the 6th floor, bookings should ensure that space 

is not unused for more than half the day.

Management process analysis in decision making

Across the three selected case organisations on space management over time, namely 

IBM, Digital and Arthur Andersen, the decision analysis showed an agreement in the 

management process adopted. In IBM, the process is initiated by carrying out a survey 

to understand the problem and what they need. Some o f the major questions asked 

were what people needed, to do their business at their own space? The next stage is 

the design of a space management programme. A pilot is conducted and carried out 

usually for six months. Following this, a post-occupancy survey is done. The 

monitoring and feedback will identify areas of under utilisation in the programme and 

if there need to be carried out any negotiations with other function. Figure 2.59 shows 

the conceptual flow chart o f the process.
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Figure 2.59: Conceptual flowchart of the management process in IBM UK

DECISIONS 

hot-desking
EXPERIM EN T

(im plem entation) (Pilot- Q uestionnaire
- brochure Sept 1993) Survey

- visits to site

Note:
1. Pre-test Survey comprises of control group and the involved group.
2. Post O cupancy evaluation is done on the control group and  the involved group
3. A com parison on the satisfaction rating o f env im m ent between two groups.

In Digital, the introduction to flexible ways of working was the strategic response to 

rapidly changing market conditions (Figure 2.60). The programmes were managed by 

a core team of business strategists, human resource and information systems, 

professionals. As in the Stockholm experience, the primary objective was to provide a 

working environment that supported diverse work styles and work activities in an 

efficient way. Figure 2.60 shows the main management process. Similar approach was 

adopted in Digital Newmarket telecentre experience which started in 1989. The main 

objective was to change the work paradigm and understand new possibilities such as 

teleworking remote distributed working. In the first phase, the main spaces comprised 

o f touchdown and social spaces. There was no provisions for meeting areas, and there 

was an impressive space savings of 40%. However, from results o f the feedback 

process, the second phase saw to the provisions of greater diversity; 1:1 private 

rooms, 1 room per 6 projects, 16-20 meeting rooms, customer and meeting spaces, 

touchdown space and coffee spaces.

Figure 2.60: Conceptual flowchart of the management process in Digital

Data Collection 
on Flexible w orking 
practices

_________________________ ^  EX PERIM EN T  ^  M O N IT O R .
Execute in full scale

shared spces/sales Exploration
1.5: l(achievable/practical/desirable)
modification of w ork  areas
wheelable desk
rearrangem ent of floors
change in overall w ork  arrangem ents
fixed adn flexible space
designed bays

Continuous im provem ent

In Arthur Andersen and Andersen Consulting, there is a deliberate policy to move 

people around every six months. In the Office of the Future Project, the essence is to 

leverage the benefits by good management in planning and allocation o f resources. A 

project pilot of 5500 sqft. with 160 people involved static staff, partners, support staff. 

During the roll-out the results shows that when dynamic occupancy ratio reduces.

428



efficiency increases. These results, as reported by the design consultants somehow 

contradicted the report from the interviews with the Senior Facilities Manager. 

However, the feedback was sufficient for management to reach a decision to 

implement at full scale level throughout the Andersen’s facility, in stages (Figure 

2 .61).

Figure 2.61: Conceptual flowchart of the management process in Arthur 
Andersen & Andersen Consulting

EXPERIM ENT

(iesking

Pre-test (Pilot) Q uestionnaire
Survey Survey

1. Pre-test Survey comprises of control group and  the involved group.
2. Post O cupancy evaluation is done on the control group and the involved group 
J . A comparison on the satisfaction raring of envim m ent between two groups.
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Table 2.85: C urrent innovative space management profiles consolidated from 
field trial

Variables Com pany 4 Company 5 Com panv 6 Com pany 7
Organisational Data

Business Activities 

Sig Organisational Change 

Reasons

Restructuring

Downsizing______________ Growth

Mgt Consultants 

Merger with AA 

Growth strategy______ Consolidation

Full Time Employees by Occupation Types

Total Non-routine 
Total Routine

Working Practice by Work Process

Footprint NUA per pers 

Open Plan Workstation;

Workspace in Room

Space Planning/ Layout Features

iag5Bai5S^E$8îiÜ»5ITfE
Space provision

space Allocation

Use Policy

80% mobile 
20“'o support

Electronic FT 

Uaintain communication

54sf‘

72sf

I2-I40sf

I40.250sf

40°'!, standing 

20° 0 enclosed 

5%  storage 
project room=size=50 

ere 10 workstations 

^Touchdowns 7normal

Increasing

high use o f  technology

statT=36sfpp 

secretary =46sfpp

partners= 100-150sfpp 

managers» I OOsfp

office open

rusiness needs 

ustomers needs 

pnvate work 

arrel space

Business 

structure 

location

people driven 

First come first serve 

more hard-working otTice 

more for reprographics

Time based 

allocation based

have office 

keep office 

Managers

learning environment 

managers and partners 

Central resource eg

PC/laptops 

PC/e-mails 

Lotus Notes

office open

25-30% cellular 

inwards; open 

outwards

Open=l3 5sqm

Offices meeting rm=27sqm 

Sr Manager»20sqm

office open

functional requirement

as a function o f  customer 
dept

430



c o n t d :

Facility Strategies

Space Classification

mplementation Strategy

haring rano 

lersons desk

lob types for Space shanng

dcKikable Space

Juration of Use

loorspace managed

C om pany 4

space charging

Disposals
Utilisation

touchdown 

normal workstation 

pnvate rooms 

offices for I -2 

CEO meetinit room

Brochure

Touch Down Spaces

C lien ts'I 6 

H om e'I 2

Customer Office=l 3 

Average= 5 2 

100 staff 43 deskswmmm
Software systems programmer 

Sales

Property group 

Accounts 

Auditors

Customers engineers 

Dynamic sales

C om pany 5

dedicated office 

secretary -wkstn 

project space 

workstam

3rd floor 

6th floor

Audit =1:3 

New Team = 1:4 

Consulting = I 10

meeting rooms

l-l/2hr

B rainstorm ing

Shared

per annum 

market rate 

per office 

per workstation

Com pany 6

Stay
Disposal
Utilisation

Workspace 

short term space 

long term space 

private space

_________ Com pany 7

Move f Prospect Park)

Offices/meeting rooms 

Common rooms 

Central area 

Satellite area

Quality

Partners & managers 

1:3

Facilities Management 

I 10

OFTN

meeting rooms 

using Whitbread system

lOOOOOsqft3IIOOOsqfi

MlUidU
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FACILITY SPACE MANAGEMENT

S T R U C T U R E D  IN T E R V IE W  

A PR IL  1995  

C A S E  S T U D Y  1

Introduction:

A s y o u  are w e ll aw are. 1 have a lready carried ou t an open  in te r v ie w  w ith  y o u  on th e 25th  
January 1995 in the area o f  m an agem en t o f  fa c ility  sp ace . In th is  se c o n d  p h ase , 1 w o u ld  like  

to  g o  o v er  so m e  o f  the th in gs w e  have not d iscu ssed  and e x p lo r e d . B ut ev en  i f  w e  had. 1 
w o u ld  lik e to  ch e c k  i f  the an sw ers are still va lid  tod ay .

T h e  in terv iew  w ill take b etw een  1 - 1  1/2 hours and at the end o f  th is  1 sh a ll lea v e  w ith  y o u  a 
short q u estio n n a ire  to  co m p lete  and you can send  it back to m e in the se lf-a d d r e s s  e n v e lo p e  
e n c lo se d .

Enclosed:

< PRE-PRINTED ANSW ERS & INFORMATION >
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FACILITY SPACE MANAGEMENT 
INTERVIEW SHEETS: APRIL 1995

Background information
1. Company Name:
2. Address/Location/Country:
3. Operational activities at this address:

4. Name and designation of respondent:
5. Department:
6. Contact telephone number:

S ec tio n  I A: O v erv iew  o f  o rg a n isa tio n 's  past and p resen t p osition  

Q i. O v er  the last tw o  years has there been  any ch a n g es  in th e  organ isa tion ?

a) Yes
b) N o

Go to Q2. 
Go to Q3.

0 2 .  O f  th e chan ties that have occurred, w hat are their re la tiv e  s ig n if ic a n c e ?

Change Types Most
significant

Significant Less
significant

1 2 3 4 5
â) Restructuring by downsizing
b) Restructuring by mergers
c) Computer Telephony Integration
d) Working Practice
e) Diversification
0  Core Business
g) Others
h) None

Q 3. I f  there has not been an \ ch a n g es, n ev er th e less , w ere  any o f  th ese  ch a n g es  co n sid ered  at 
the corporate leve l?

Change Types Yes N o
a) Restructuring by downsizing
b) Restructuring by mergers
c) Computer Telephony Integration
d) Working Practice
e) Diversification
fl Core Business
g) Others
h) None

437



Q4. What were the main reasons behind } our decisions for the change in Q2? 
Rank them in order of importance: least important=l to most important=5.

Reasons Rank
a) Reduction in operational costs
b) Market competition
c) T echnological developm ents in the workplace
d) Em ployee expectations
e) Others

Q5. As background material can you supply an organisation chart?
Yes N o

a) before the change
b) after the change

S e c tio n  1 B: Im pact o f  C h an ge On F acility  Space

Q 6 . H as the ch an ge a ffected  the adequacy o f  fa c ility  sp ace?
A d eq u a cy  refers to  the am ount o f  sp ace  that has been p rov id ed .

Still need 
more space

Space is 
adequate

N ow  need 
less space

Levels o f  Use 1 2 3 4 5
a) at individual level
b) at working group level
c) at departmental / divisions level
d) at organisational level **
e) at other level

"Note; Go To Section 2 Q. 1. 2. 3 & 4

Q .7  H as the ch an ge a ffected  the suitability o f  fa c ility  sp ace?
S u ita b ility  refers to the overa ll q u ality  o f  the sp ace  that has b een  p rov id ed .

Poorer
Quality

About the same quality Improved
quality

Levels o f  Use 1 2 3 4 5

a) at individual level

b) at working group level

c) at departmental  ̂ divisions level
d) at organisational level
c) at other level

Q 8 . H as the ch an ge a ffected  the utilisation o f  fa c ility  sp ace?  

U tilisa tion  refers to  the pattern o f  sp ace  use  ov er  tim e.

More
frequently
occupied

About the 
same

Less
frequently
occupied

Levels o f  Use 1 2 3 4 5
a) at individual level
b) at working group level

c) at departmental ' divisions level
d) at organisational level

e) at other level
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Q9. Has the change affected the availability of facility spaces in your organisation?
Availability refers to the overall amount, types, quality and location of facility space.

Still requires 
more provision

N o  change necessary N ow  need  
less provision

Space Classification 1 2 3 4 5
a) Dedicated individual workspaces
b) Workspaces shared by individuals
c) Group areas
d) Social / amenity spaces
e) Special spaces
e) Others

Ql 0. Has the change affected the levels of performance of the
facility spaces in terms of supporting the work activities in the organisation?

Space types N/A U nacceptable Just tolerable Acceptable

1 Individual workstations
2 Individual Offices
3 Group workspaces
4 O ffice spaces
5 Customer service spaces
6 M eeting spaces for large group > 8
7 Meeting spaces for small group 2-4
8 Conference space
9 Training and education spaces
10 Reprographic services
11 Management spaces
12 Lounge & relaxation spaces
13 Cafeteria Only
14 Cafeteria with separate kitchen
15 Services space for IT
16 Services space for Goods
17 Storage space for furniture
18 Storage space for tools
19 Storage space for refuse
20 Storage space for archival
21 Reception space
22 Security Space
23 Post room space
24 Record management space
25 Finance vault
26 Video Studio
27 Computer space
28 Day care centre
29 Staff Fitness space
30 Machine spaces;
31 Stairs
32 Lifts
33 Corridors
Note: Unacceptable le \e l refers to complaints being received and having to take remedial steps.

.Inst Tolerable lev el refers to com plaints being received but not hav ing to take remedial steps. 

.Acceptable level refers to no complaints being reeeived and therefore no action is necessary.
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Section 2. The Current Position

Q ] . Is the existing space adequate for the operations o f  the organisation?

a) Too much space?
b) Too little space?
c) Adequate

Q 2. W hat do y o u  do w ith  surplus sp ace?

Go to Q2 
Go to Q3 
Go to Q4

Specify'
a) D ispose
b) Maintain
c) Others

Q 3. W hat do yo u  do w hen  short o f  sp ace?

Specify
a) Try to acquire more
b) Manage existing space better
c) Others

Q 4. G iv en  that you r quantity  o f  sp ace  is ad equate, w hat other p ro b lem s a ffec t the  
op era tion s o f  the organ isa tion ?

a) Inappropriate types o f  space?
b) Space is wrongly located?
c) Others

S pace P lan n in g

Q 5. D o  you  h ave  stated stan d ard s/gu id e lin es for p lann ing  fa c ility  sp a ces?  (M a y  

h ave c o p ie s  o f  the d ocu m en ts for a n a ly s is? )

Yes No

a) at individual level
b) at working group level
c) at departmental / divisions level
d) at organisational level

0 6 .  H o w  are the standards /g u id e lin es  im p lem en ted ?

By adopting formal written standards for em ployees
By adopting an unwritten but consistent practice
By adopting a pragmatic approach related to the particular situation
By adopting other practices
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Q7. What are the important factors in determining space standards/guidelines for 
full tim e em ployees? Rank them in order o f  importance: least important = 1 to most 
important = 5.

M anagem ent Preferences
Salary Grade L evels
Functional requirem ent on privacy
Functional retirement on storage o f  materials
Use o f  work tim e in the facility spaces

Others

Q 8. T o  w h a t e x te n t  are th e  sp a ce  sta n d a rd s/g u id e lin es a p p lica b le  to  

y o u r  cu rren t w o rk in g  p ractices?

Reasons
N ot applicable
Reasonably applicable
Still is very applicable

0 9 .  W h en  w a s  th e  last tim e y o u  rev iew ed  the sta n d a rd s/g u id e lin es?

Reasons
a) Less than 1 year ago
b) 2 - 5 years ago
c) 6 - 10 years ago
d) have never been reviewed

QIO . H o w  sa t is f ie d  are y o u  w ith  the current s ta n d a rd s/g u id e lin es?

a) Very satisfied
b) R easonably satisfied
c) Satisfied
d) R easonably dissatisfied
e) Very dissatisfied

Space Monitoring

Q l l . G iv e n  th at y o u  have m ade the sp ace  co m m itm en t to  the  

b u sin ess  u n its , d o  y o u  then m on itor  the u sage o f  the sp a ce?

a) Y es
b) N o

Go to 0 1 2  
Go to Q14.

Q l H o w  freq u en t do you  rev iew  their sp ad e requ irem ent?

a) Quarterly
b) H alf yearly
c) A nnually
d) Others
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Q13. What techniques do you use to gain information on space requirement?

b) Focus Group Meetings
c) Post Occupancy Evaluations

a) User Satisfaction Survey

d) Others (please specify)

Q14. Do you use / intend to use any CAD System to monitor your supply?
Check Please Specify

a) Y es
b) N o

F a c ility  S p a ce  C ap acity

Q l 5. W hat w o u ld  you  estim ate  as the m axim um  p opulation  y o u  co u ld  a cco m m o d a te  

in y o u r  b u ild in g  oyera ll?

Building 1 : B u ild in g  2:

Q 1 6 . G iy en  that you r cap acity  is such - w ere  there c ircu m sta n ces  w h en  y o u  do n ot have  
a v a ila b le  sp ace  to m eet unexp ected  dem and?

Q l 7. U n d er su ch  c ircu m stan ces how  did you respond?

F a c ility  S p a ce  R equirem ent: F orecasting

Q l 8. Hovy far ahead do the b u sin ess units forecast their space req u irem en ts?

a) 1 - 3 months in advance
b) 4 - 6 months in advance
c) 1 - 3 years in advance
d) 3 - 5 years in advance
e) OHhers (Please specify)

Q 19 . W h at are the p o ss ib le  fa c ility  sp ace  p lans for the org a n isa tio n , w ith in  the next:

Decisions 3 years 5 years 10 years
Build mew
M ove to other facilities and adapt
Stay amd m odify
Others, (Specify)

G o  to  Q 2 0  

G o  to  Q 2 1 

G o  to  Q 2 2

442



Q20. Do you have a set of design policies to work from?

a) Y es
b) N o

Q21. Do you have a set of adaptation policies?

a) Y es
b) N o

Q22. What were the main reasons for the decision to stay in the present facility?

N o other choice o f  suitable facility in the same location
Ability to adapt to facility
Ability to modify facility

Lease Clauses
Other reasons

S e c tio n  3. T h e  Future P o ss ib ilit ie s

Q l . H o w  d o  y o u  see  w ork in g  practices ch a n g in g  o v er  the next fe w  years?

0 2 .  A s  m a n y  o rgan isa tion s h ave in creasin g  interest in shared sp a ce  p o lic ie s , w ou ld  
y o u r  organ isa tion  add ress th is p o lic y  in future?

Q 3. S u p p o s in g  that a sp ace  m an agem en t in itia tive  requires you r  team  to look  into how
e m p lo y e e s  actu a lly  w ork  in their sp ace: based  on your k n o w le d g e  and e x p er ie n c e , can  
y o u  e s t im a te  on average, how m uch tim e each ty p e  o f  sta ff, w ou ld  spend  w ork in g  at their  

d esk  per w eek ?

% per week
Em ploym ent types < 20° o 21 -40% 41-50% 5l-60%4 61-70% >70To
Directorial
Managerial
Professionals
Technical
Support Staff

Q 4. W hat are you r ow n v ie w s  on the m ore d ifficu lt  is su es  to m an age, in term s o f  sp ace?

T h a n k -y o u  for \o u r  interest and support in th is study.
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FACITITY SPACE MANAGEMENT 

Questionnaire Form

BY
LINARIZA HARON

The Bartlett School of Graduate Studies 
University College London,

MAY 15, 1995

[n^structions:

T in e purp ose o f  th is q u estion n a ire  is to  retrieve q u an tita tive  and factual in form ation  on the  

vairioLis a sp ec ts  o f  fac ility  sp a ce  m an agem en t w h ich  have not b een  co v ered  in the structured  
in tterv ie w .

In thie seco n d  sec t io n  co n cern in g  the nature o f  w ork , p lea se  sp e c ify  i f  a d ifferen t resp on d en t is 

recqii ired to  c o m p le te  the q u estio n s.

T H iank vou .
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FACILITY SPACE MANAGEMENT 
QUESTIONNAIRE FORM 

APRIL 1995

Theere are two sections to this questionnaire. The first section requires information 
aboout the office facility and the second section requires general information about the 
Conmpany.

All 1 the in form ation  w ill be treated as confidential.

A. Background information:
1. Com pany Name:
2. Address/Location/Country:
3. Nature o f  business:
4. Operational activities at this address:

5. Nam e and designation o f  respondent:
6. Contact telephone number:

F a cc ilitv  In form ation

Q 7.'. P lea se  d escr ib e  the type o f  b u ild in gs you  are o ccu p y in g  p resen tly?

Description No. o f  Units
Independent building on single site

Several buildings on single site
O ccupying floors in building

Annex to other buildings
Annex to other floors

Q8.K W hat ca te g o r ie s  o f  u se do th ey  b e lon g  to?

Description Specify
Single use
Multi use

Other (Please specify)

Q 9 .f  P lea se  sp e c ify  the property tenure and its corresp on d in g  in form ation .

Check Leasehold period End o f  lease
Owner occupier
Short-term lease
Long-term lease
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QIO. Please specify the total amount of facility floor space you are managing in sq.ft / sq.m.
(Please include building plans.)

Building 1 Building 2
Net Lettable area
Gross Floor Area

Ql l .  How many business units do the buildings accommodate?

No. o f  business units
Building 1
Building 2

012. How often do you reconfigure space on average, in one year?

Never 1-2 times 3-4 times 5-6 times > 6 times

Q13. At which level does the reconfiguration commonly affect.
Rank them in order, from the most frequent (5) to the least frequent (1 ) per year.

The workstations only
The individual floor only
Between floors in the same building
Different buildings but on the same site
Different buildings in different location

Q14. Which design features have detrimental effect on your organisation's activities, 
operations and management?

Degrees o f limitations
Low Medium Hieh

Design Features I 2 3 4 5
Column Positions
Entrances/Exits
Floor plate size
Floor depth
Room height
Room shape
Room size
Modularity o f building
Planning Grids
IT services provision
Staircase
Lifts
Corridors
Fire escape provision
Building image
Site Location
Parking
Others (Specify)

446



B. Organisation information:
Please specify the statistical year (___________)

1 Name and designation of respondent (if different from previous):
Contact telephone number:

Q3. How many functional departments are currently operating in the organisation? 
Please list them with their number o f  em ployees*.

List o f Departments No. of Full time No. of Part time
Building 1 Building 2

*Note: You may enclose the lists separately.

Q4. How many working groups (if different from the above) have been formed 
within the organisation? Please specify together with their group size.

W orking groups Group size

Relevant notes:
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Q5. Please state the number of staff currently employed in the organisation?

Employment types No. o f  full time No. o f  part time

Directorial
Managerial
Administrative
Professionals
Technical
Clerical & Secretarial
Personal services
Security
Marketing
Sales representatives
Others

Q6. Therefore what are the total number o f occupants in this particular facility?

Full time Part time
Building 1
Building 2

Q7. What are the numbers o f  hours worked per week per typical 
staff?

Number o f  working hours per week
Employment types Full time Part time
Directorial
Managerial
Administrative
Professionals
Technical
Clerical & Secretarial
Personal services
Security
Marketing
Sales representatives
Others

Q8. What is the level o f face to face interaction in the organisation?
The interaction refers to face-to-face communication among colleagues, staff and 
customers.

Levels o f  interaction
1 2 3 4 5

Low Medium High
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Q9. What is the working arrangement of the occupants in a typical week?

Degrees o f  work planning
Employment types Consciously planned Normal routine Unexpected
Directorial
Managerial
Administrative
Professionals
Technical
Clerical & Secretarial
Personal services
Security
Marketing
Sales representatives
Others
Note: Consciously Planned means work is arranged or planned for some time during the week.

Normal Routine means activities which almost always occurs in the set o f  circumstances in question 
and involves little conscious decision making.
Unexpected means activities which were not really planned in advance but arise as a result o f  
some stimulus from the environment.

Thank you very much for your time and interest in this study. 
Please fold and return the questionnaire in the envelope provided.

A p ril  1995
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