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2.1.4 The challenges facing university facilities managers

(A) Internal challenges
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B) Institutional challenges facing university facilities managers

INTERNAL CHALLENGES ISSUES LITERATURE
SOURCES

Unrealistic user
expectations

Space management

Safety & security,

Lack of benchmarks for
performance
measurement and
accountability
Changing demographics

Workforce management
and demographics

Aging building stock and
deferred maintenance

Resource scarcity and
affordability
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C) External challenges facing university facilities managers

INSTITUTIONAL
CHALLENGES

ISSUES LITERATURE
SOURCES

Sustainability, Energy
and environmental
resource management

Trendiness

Master plans
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2.1.5 Solutions to the challenges facing UFMs

EXTERNAL CHALLENGES ISSUES LITERATURE
SOURCES

Managing rising energy
costs and energy volatility

Economic recession

Rapidly changing and
stricter regulatory
compliance

Rapid advances in
Information Technology

Disaster management
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Solution category Details Literature sources
Leadership

Communications

Impact of changing
markets

Organization
performance

Securing business case

Broader view of facility
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2.1.6 Key functions in the FM cycle

Solution category Details Literature sources
Align spacemanagement
to themission of the
institution

Make space one of the top
assets of the institution

Change the culture of
space

Develop effective policies,
processes and
organizational structures
to manage space
Implement space
inventory system to
understand resources
and identify needs
Address space utilization
by assembling credible
data and adopting best
practices
Externally driven trends

Internally driven trends

Data warehousing and
data mining capability

Organizationally driven
trends
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2.1.6.1 Space Management

2.1.6.2 Project Management
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2.1.6.3 Operations Management

2.1.6.4 Maintenance Management

2.1.6.5 Capital Asset Management
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2.1.7 Conceptual framework for the study
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CI4
CI5
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CE1
CE2
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2.1.8 Current Internal challenges



40

Inadequately resourced or inexperienced client function.

Inadequate planning of the implementation – no analysis of implementation or allocation of

related responsibilities.

Poor relationship between contractor and contract manager (especially if the latter was once

involved with preparing an in house tender).

Conflicts of interest when dealing with in house tenders, arising from inadequate split between

purchase and provider personnel.

Unclear or imprecise roles, responsibilities and targets for effective team working.

Possible loss of control over the facilities management function and ownership of, and access

to, documents and knowledge.

Lack of standard forms of facilities management contracts or inadequate conditions of

contract.

Inappropriate allocation of risks and rewards between client organization and service

providers.

Inadequate definition of the scope and content of services.

Lack of consideration of all stakeholders in the facilities management sphere.

Specifications that are over prescriptive and or concentrate on procedures not outputs.

Stakeholders “gold plating” their requirements.

Poorly controlled changes to user requirements.

Excessive monitoring of contractor performance.

Absence of or poor system for providing incentives for performance.

Inflexible contracts unable to accommodate changes in user requirements during the contract

and work outside specification.

Failure to take account of relevant health and safety legislation at the correct time, leading to

excessive cost later.

Redundancy in the supply chain where cost is added without necessarily adding value.

Poor bundling of activities to be outsourced.

Absence of shared ownership outcomes.

Poor cash flow position for client organization and for service providers.

Financial failure of chosen service provider during contract period.

Absence of benchmarks of cost and quality against which to measure performance and

improvement.

Lack of education and training in facilities management.
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2.1.9 Current External challenges

2.1.9.1 PESTELI in context
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FACTOR DESCRIPTION CONSIDERATIONS LIKELY TO
INCLUDE
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ENVIRONMENT



44

2.1.9.2 PESTELI challenges faced by facilities managers

Political constraints

Economic constraints
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Socio cultural constraints
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Technological constraints
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Cloud computing
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Environmental/ sustainability constraints
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Legal constraints
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Institutional constraints

2.1.10 Future Challenges

Improvement of organization’s performance

Technology:

Global business environment:
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Knowledge management systems:

Competencies

Responding to the changing nature of work:

Emerging Issues

Developing the business case for sustainability:

More training for facilitymanagement

A specialised approach to infrastructure, with more cohesiveness.

Continuation of technology as a driver of change in FM practices

Create value for organization

Increasing management’s expectations of FM’s contribution to the organization
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Long term success by creating and using knowledge management systems

1. Increased scope and budgets.

2. Greater influence and board representation.

3. Stakeholders placing even greater emphasis on life cycle sustainability and

environmental reporting.

4. Sustainability all businesses have quality business continuity plans covering all key

activities.

5. Staff with the right skills readily available.

6. Higher retention to staff.

7. FM fully responsive to new working arrangements as dictated by social and

economic factors.

8. Increased regulatory and compliance requirements.

9. Global suppliers offering consistent levels of service.

10. Greater supply chain complexity.

2.2 SUMMARY
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Findings in relation to the first objective
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Findings in relation to the second objective

Findings in relation to the third objective

Findings in relation to the fourth objective
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2.3 ASSUMPTIONS UNDERLYING THE RESEARCH PROPOSITIONS
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CHAPTER 3: RESEARCHMETHOD

3.1 INTRODUCTION

3.2 OVERVIEWOF RESEARCHMETHOD
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3.3 OVERALL RESEARCH STRATEGY

Qualitative data gathering phase
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Quantitative data gathering phase

1st STAGE:
QUALITATIVE

DATA GATHERING

2nd STAGE:
QUANTITATIVE
DATA GATHERING

3rd STAGE:
QUANTITATIVE

DATA
GATHERING



60

Model test survey phase



61



62



63

3.4 PILOT SURVEY: PLANNING AND IMPLEMENTATION

3.4.1. INTRODUCTION

3.4.2. INTERVIEW SCOPE AND SAMPLING FRAME
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3.4.5 SAMPLING SIZE
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3.4.6 INTERVIEW PLANNING AND SCHEDULING
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3.4.7 QUALITATIVE DATA GATHERING INSTRUMENT

3.4.8 CONDUCT OF THE INTERVIEWS

Audio recording of the interviews
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Transcribing the audio recordings

3.5. QUESTIONNAIRE SURVEY: PLANNING AND IMPLEMENTATION

3.5.1. INTRODUCTION

3.5.2 RESPONDENT POPULATIONS AND SAMPLING FRAMES
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3.5.3 SAMPLE SIZE

et al

3.5.3.1. The minimum sample size
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3.5.3.2. Adjusted minimum sample size

et al

800 267
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3.5.3.3. Required sample size

et al

)
N
N(1

N

T

Where

Total Population (NT) Minimum sample size
(N)

(for 5% precision level;

with 95% confidence level)

Adjusted minimum
sample size
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3.5.4 SAMPLING TECHNIQUE ADOPTED

%R
100Nx

e

Where

Adjusted
minimum
sample size

(N)

Estimated response
rate (Re) (%)

Required
sample size

Questionnaire
sent
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3.5.5 QUESTIONNAIRE SURVEY

part worth

Types and sections of the questionnaire
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Index measures
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Enclosures in the questionnaire package

Reminders and return to senders
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3.6 MODEL TEST SURVEY: PLANNING AND IMPLEMENTATION

3.6.1 INTRODUCTION
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3.6.2 MODEL TEST SURVEY INSTRUMENT

3.6.3 TARGET POPULATION FOR THE MODEL TEST SURVEY
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3.6.4 MODE OF SURVEY

3.7 METHODS EMPLOYED IN THE DATA ANALYSES

3.7.1 ASSUMPTIONS
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3.7.2 QUALITATIVE DATA ANALYSES

3.7.3 PRELIMINARY ANALYSIS OF THE QUANTITATIVE DATA

3.7.3.1 Data analyses
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Impact Index (II)

5

1
% )(

i
p ii xRR

Where

i

i



84

Relative Impact Index (RII)

Frequency Index (FI)

Relative Frequency Index (RFI)

RII II/( II)
Where:

5

1
% )(

i
p iixRR

Where

i
i

RFI FI/( FI)
Where:
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Risk Score (RS)

Relative Risk Score (RRS)

Re scaled rating continuum for the risk scores

Where
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3.7.4 ANALYTICAL PROCEDURES ADOPTED IN TESTING THE PROPOSITIONS

5 point rating
scale

Remark Re scaled 5 band rating

Min Max
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3.7.5 VALIDITY IN THEMEASUREMENT PROCEDURES

Statistical conclusion validity

Construct validity:

Internal validity:

External validity:

3.7.5.1. External validity
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Interaction of selection and treatment:

Interaction of setting and treatment:

Interaction of history and treatment:

3.7.5.2 Internal validity

Content validity:
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Criterion validity:

Construct validity:

3.7.5.3 Reliability
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3.8 RESEARCH ETHICS
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3.9 CHAPTER SUMMARY
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CHAPTER 4: QUALITATIVE DATA PRESENTATION, RESULTS
AND DISCUSSIONS

4.1 OVERVIEW

4.2 PILOT SURVEY RESPONSES
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4.3 DEMOGRAPHIC DATA PRESENTATION, RESULTS AND

DISCUSSIONS

4.3.1 Interviewee’s office location

.

INTERVIEWEE’S OFFICE LOCATION

NEW ZEALAND

AUSTRALIA

4.3.2 Interviewee’s designation in their respective FM departments

. .
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INTERVIEWEE’S DESIGNATION

FMManager

FM Director

Team Leader

Facilities Officer

Others

4.3.3 Interviewee’s length of experience

INTERVIEWEE’S LENGTH OF EXPERIENCE

< 5 years

5 – 10 years

11 – 15 years

> 15 years
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4.4 RESPONSES TO MAIN QUESTIONS, ANALYSIS, RESULTS AND

DISCUSSIONS

4.4.1 Key internal challenges constraining the achievement of strategic FM goals

4.4.1.1 Broad categories of internal challenges

* Response frequency: Number of times each challenge was mentioned or alluded to by 15
interviewees.
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4.4.1.2 Components of the broad categories of internal challenges

Finance related challenges constraining the achievement of FM goals

* Response frequency: Number of times each challenge was mentioned or alluded to by 15
interviewees.

A FINANCE
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Operational challenges constraining the achievement of FM goals

Internal challenges related to stakeholder needs

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

OPERATIONAL METHOD/PROCESS
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Manpower related challenges constraining the achievement of FM goals

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

STAKEHOLDER NEEDS / SERVICE PROVIDERS
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Machinery/ equipment related challenges constraining the achievement of FM goals

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

MANPOWER
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Materials related challenges constraining the achievement of FM goals

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

MACHINERY / EQUIPMENT

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

MATERIALS
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4.4.2. Key external challenges constraining the achievement of strategic FM goals

4.4.2.1 Broad categories of external challenges

.

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.
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4.4.2.2 Subcategories of the PESTELI constraints underlying external challenges

Political factors constraining the achievement of FM goals

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

A POLITICAL CONSTRAINTS
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Economic factors constraining the achievement of FM goals

Socio cultural factors constraining the achievement of FM goals

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

B ECONOMIC CONSTRAINTS
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Technological factors constraining the achievement of FM goals

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

C SOCIO CULTURAL CONSTRAINTS
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Environmental and sustainability challenges constraining the achievement of FM goals

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

D TECHNOLOGICAL CONSTRAINTS
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Legislative constraints to the achievement of FM goals

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

E ENVIRONMENTAL AND SUSTAINABILITY CONSTRAINTS

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

F LEGISLATIVE CONSTRAINTS
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Institutional challenges constraining the achievement of FM goals

4.4.3 Key challenges facing tomorrow’s university facilities managers

.

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

G INSTITUTIONAL CONSTRAINTS
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4.4.4 Practical solutions for addressing the challenges

* Response frequency: Number of times each challenge was mentioned or alluded to by 15
interviewees.
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4.4.4.1 Practical solutions for addressing internal challenges

Finance related internal challenges

Operational efficiency related internal challenge

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

A Finance: How to 1) address low capital and operational
budgetary allocations and 2) attract adequate funding for
complete execution of FM works:
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Risk management related internal challenge

Stakeholder needs/ service providers related internal challenge

Maintenance related internal challenge
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Manpower related internal challenge

Materials related internal challenge
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4.4.4.2 Practical solutions for addressing external challenges

Practical solutions for addressing the economic constraints

Practical solutions for addressing the environmental/ sustainability challenges

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

A Economic: How to proactively manage the micro and macro
economic climates that have disruptive effects on FM budget
and operations, including fluctuations in the exchange rates,
interest rates and inflation.
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Practical solutions for addressing the technology constraints

Practical solutions for addressing the legislation related challenges

Practical solutions for addressing the socio cultural challenges
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Addressing institutional challenges constraining the achievement of FM goals

4.4.4.3 Practical solutions for addressing key future challenges facing tomorrow’s

university facilities managers

Practical solutions for addressing emergency management related challenges of the future
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Practical solutions for addressing statutory compliance related challenges of the future

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

Emergency management: Challenges associated with disaster
management and recovery plans; safety and security; business
continuity and contingency arrangement.



117

Practical solutions for addressing environmental sustainability challenges of the future

Practical solutions for addressing technology related challenges of the future

Practical solutions for addressing challenges related to future user needs
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Practical solutions for addressing business financial management related challenges of the

future

Practical solutions for addressing occupational health and safety related challenges of the

future

Practical solutions for addressing leadership and innovation challenges of the future

Practical solutions for addressing space management related challenges of the future
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Practical solutions for addressing outsourcing related challenges of the future

4.5 CHAPTER SUMMARY
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CHAPTER 5: QUANTITATIVE DATA PRESENTATION, ANALYSIS,
RESULTS AND DISCUSSIONS

5.1 OVERVIEW

5.2 QUESTIONNAIRE RESPONSES

Table 35
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Response cases

Subtotal

Non responses case

Subtotal

Total distributed (td):

5.2.1 DEMOGRAPHIC BACKGROUND OF THE RESPONDENTS

5.2.1.1 Location of the respondents

TEFMA

Percentages (%): 33 100
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5.2.1.2 Respondent’s designation in their respective FM organization

.

RESPONDENTS’ DESIGNATION

FM Director 75%

FMManager 17%

Team Leader 6%

Facilities Officer 2%

Others 0%

5.2.1.3 Respondent’s length of experience
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INTERVIEWEE’S LENGTH OF EXPERIENCE

< 5 years 80%

5 – 10 years 20%

12 – 15 years 0%

> 15 years 0%

5.3 FINDINGS IN RELATION TO THE FIRST OBJECTIVE
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125
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5.4 FINDINGS IN RELATION TO THE SECOND OBJECTIVE

5.4.1 BROAD CATEGORIES OF INTERNAL CHALLENGES
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5.4.1.1 Levels of impact for broad categories of internal challenges

26.133 1.000
1Broad internal categories:
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5.4.1.2. Frequencies of occurrence for broad categories of internal challenges

5.4.1.3 Risk levels for broad categories of internal challenges

[ Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very
Rare]

Frequency of occurrence

23.924 1.000
1Broad internal categories:
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5.4.2 SUBCOMPONENTS OF THE INTERNAL CHALLENGES CONSTRAINING THE

ACHIEVEMENT OF STRATEGIC FM GOALS

1Broad internal categories:
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5.4.2.1 Levels of impact for internal challenges
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5.4.2.2 Frequencies of occurrence for internal challenges

[Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Levels of impact

35.303 1.000
1Challenges relating to inadequate financial resources or budget to:
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5.4.2.3. Risk levels for internal challenges

[ Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very
Rare]

Frequency of occurrence

27.515 1.000

1Challenges relating to inadequate financial resources or budget to:
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1Challenges relating to inadequate financial resources or budget to:
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Current internal challenges relating to operational method/ process
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able

Current internal challenges relating to stakeholder needs/ service providers
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Current internal challenges relating to manpower

Current internal challenges relating to machinery

Current internal challenges relating to materials
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5.4.3 BROAD CATEGORIES OF EXTERNAL CHALLENGES

5.4.3.1 Levels of impact for broad categories of external challenges
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5.4.3.2. Frequencies of occurrence for broad categories of external challenges

[Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]

30.212 1.000
1Broad External challenges:
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5.4.3.3 Risk levels of broad categories of external challenges

[Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very
Rare]

Frequency of occurrence (%)

28.473 1.000
1Broad External challenges:
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5.4.4 EXTERNAL CHALLENGES CONSTRAINING THE ACHIEVEMENT OF STRATEGIC
FM GOALS

5.4.4.1. Levels of impact of external challenges

.

1 Broad External challenges:
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5.4.4.2 Frequencies of occurrence of external challenges

[Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]

25.860 1.000
1Political constraints restraints inherent in the dynamic of organisational politics and tensions such as:



142

5.4.4.3. Risk levels of external challenges

[ Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 =
Very Rare]

Frequency of occurrence

22.977 1.000

1Political constraints restraints inherent in the dynamic of organisational politics and tensions such as:
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1Political constraints restraints inherent in the dynamic of organisational politics and tensions such as:
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Current external challenges relating to economic



145
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Current external challenges relating to socio cultural

Current external challenges relating to technological
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Current external challenges relating to legislative

Current external challenges relating to environmental/ sustainability

Current external challenges relating to institutional
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5.5 FINDINGS IN RELATION TO THE THIRD OBJECTIVE

5.5.1 PRACTICAL SOLUTIONS FOR ADDRESSING THE CHALLENGES
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5.5.1.1 Practical solutions for addressing the internal challenges

A Finance: How to 1) address low capital and operational budgetary
allocations and 2) attract adequate funding for complete execution of FM
works:

Finance (SCI A 1):
SCI = Solution for Current Internal (CI) challenge
SCI A = ‘A’ refers to subcategory (issue related) of current internal challenge
SCI A 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge
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[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

Finance

B Operational efficiency: How to improve efficiency in the work
processes to lower operational costs, optimise resource utilization
and achieve set goals:

Operational efficiency (SCI B 1):
SCI = Solution for Current Internal (CI) challenge
SCI B = ‘B’ refers to subcategory (issue related) of current internal challenge
SCI B 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge
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[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

Operational
efficiency
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C Risk management: How to improve on the accuracy of risk analysis,
contingency planning and the effectiveness of risk monitoring and risk
response:

Risk management (SCI C 1):
SCI = Solution for Current Internal (CI) challenge
SCI C= ‘C’ refers to subcategory (issue related) of current internal challenge
SCI C 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge

[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

Risk management
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D Stakeholder needs/Service providers: How to assess and respond to the
changing and complex needs of the different stakeholders (e.g. staff, students
and visitors); how to address with limited budget compliance with
ergonomics and accessibility issues in the workplace, especially for the aged
and the handicapped.

Stakeholder needs/ service provider (SCI D 1):
SCI = Solution for Current Internal (CI) challenge
SCI D = ‘B’ refers to subcategory (issue related) of current internal challenge
SCI D 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge
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1) prioritizing deferred maintenance needs

according to the institution's overall goals; 2) considering the use of priority indices to help

determine facility goals; and, 3) considering total cost of ownership for existing facilities

whenever improvements are made.

[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

Stakeholder needs/ Service providers
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E Maintenance: How to address the dilemma in managing aging buildings and
infrastructure, especially as it relates to deciding between "retain and
maintain" versus "upgrade or replace"; addressing the problem of deferred/
backlog of maintenance that has arisen due to diversion of funding to higher
priority areas.

Maintenance (SCI E 1):
SCI = Solution for Current Internal (CI) challenge
SCI E = ‘E’ refers to subcategory (issue related) of current internal challenge
SCI E 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge

[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

Maintenance
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F Manpower: How to address the problems associated with inadequate labour
resource brought about by issues such as lack of skilled/ experienced
manpower, organisation wide freeze on employment and inadequate
budgets; the challenge of attracting and retaining skilled manpower and of
keeping staff abreast of current technology and legislations.

Manpower (SCI F 1):
SCI = Solution for Current Internal (CI) challenge
SCI F = ‘F’ refers to subcategory (issue related) of current internal challenge
SCI F 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge
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In accordance to Employers’ duties, s.2

[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

Manpower
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In accordance to Duties to non employees (s.3)

G Health and safety: How to address to the health and safety issues concern on
harm to staff and student due to accidents and disasters:

Health & Safety (SCI G 1):
SCI = Solution for Current Internal (CI) challenge
SCI G= ‘G’ refers to subcategory (issue related) of current internal challenge
SCI G 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge

[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

Health and safety
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In accordance to Suppliers’ duties (s.6)

In accordance to Employees’ duties (s.7)

In accordance to Personal liability (s.37)



160

H Materials: The challenge to having the correct materials available to
maintenance personnel when needed for effective operations.

Materials (SCI H1):
SCI = Solution for Current Internal (CI) challenge
SCI H= ‘H’ refers to subcategory (issue related) of current internal challenge
SCI H 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge
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5.5.1.2 Practical solutions for addressing the external challenges

[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels

(%)

Materials
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A Economic: How to proactively manage the micro and macro economic
climates that have disruptive effects on FM budget and operations, including
fluctuations in the exchange rates, interest rates and inflation.

Economic (SCE A 1):
SCE = Solution for Current External (CE) challenge
SCE A = ‘A’ refers to subcategory (issue related) of current internal challenge
SCE A 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge

[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

Economic
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1) Analyzing sustainability trends,

2) Assessing their university's level of commitment & taking initiative to implement

environmentally sustainable strategies;

3) Offering substantive support for sustainability programs & even curricula within the

institution FM have a lot to offer environmental studies programs, architecture &

engineering schools partnerships with student & faculty groups can be very

valuable. FM can earn a lot of goodwill by seeking out student groups that are

committed to environmental action&workingwith them on sustainability initiative.

B Sustainability/ environmental issues: Challenge of finding innovative and
sustainable ways of managing energy use, waste disposal, resource use
and environmental pollution/ contamination; achieving reduce, re use
and re cycle mandate to waste management.

Sustainability/ environmental (SCE B 1):
SCE = Solution for Current External (CE) challenge
SCE B= ‘B’ refers to subcategory (issue related) of current internal challenge
SCE B 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge
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[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

Sustainability/ environmental



165

[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

Technological
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D Regulatory/ compliance: Challenges arising from compliance with the
legislations, by laws and standards/ codes affecting the FM planning and
operations; high compliance costs associated with keeping pace with the
regulatory changes; uncertainties and risks to forward planning.

Technological (SCE D 1):
SCE = Solution for Current External (CE) challenge
SCE D= ‘D’ refers to subcategory (issue related) of current internal challenge
SCE D 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenges

[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

Regulatory/ compliance
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E Socio cultural issues: The challenge of catering for the diverse needs of
facilities and infrastructure users, including creating a safe and conducive
environment for work and other uses for the facilities. Addressing the
ergonomics and accessibility compliance issues, especially for the aged and
the handicapped.

Socio cultural (SCE E 1):
SCE = Solution for Current External (CE) challenge
SCE E= ‘E’ refers to subcategory (issue related) of current internal challenge
SCE E 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge

[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

Socio cultural
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F Institutional: Challenges presented by organisational politics; catering for
the diverse and often conflicting multi stakeholder interests; lack of FM
representation on the university management board; senior management's
view of facilities as being part of the operational cost that must be
minimised, rather than a strategic asset that must be optimised.

Institutional (SCE F 1):
SCE = Solution for Current External (CE) challenge
SCE F= ‘F’ refers to subcategory (issue related) of current internal challenge
SCE F 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge
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5.6 FINDINGS IN RELATION TO THE FOURTH OBJECTIVE

5.6.1 Key future challenges facing tomorrow’s university facilities managers

[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

Institutional
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5.6.1.1 Levels of impact for future challenges

[Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Level of Impact (%)

54.380 1.000
1Future challenges:
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5.6.1.2 Frequencies of occurrence for future challenges

[ Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 =
Very Rare]

Frequency of occurrence (%)

51.720 1.000
1Future challenges:
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5.6.1.3 Risk levels for future challenges

5.6.1.4 Practical solutions for addressing the future challenges

1 Future challenges:
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A Emergency management: Challenges associated with disaster management
and recovery plans; safety and security; business continuity and contingency
arrangement.
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[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

Emergency management
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B Statutory compliance: Keeping pace with the rapid changes in the
legislations and standards that affect the FM planning and operations;
associated high compliance costs and the uncertainties and risks these
changes introduce to forward planning.

[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

Statutory compliance
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C Sustainability: Challenge of minimising the ecological footprint of the facility
operation and maintenance; conservation of non renewable energy;
alternative sourcing of renewable energy; waste minimisation, recycling and
re use; pollution and toxic waste management; and resource use
optimisation.

[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

Sustainability
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D Technology: The challenge of keeping track of and responding proactively to
the increasing advances in technology; managing technological
obsolescence; the dilemma of choosing between replacing and upgrading to
new and efficient technologies, versus retaining and maintaining existing
ones that are inefficient.

[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

Technology
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E User needs assessment and satisfaction: How to effectively identify and
satisfy the key needs of users of the university's facilities; how to manage the
rapidly changing and complex user needs and expectations. The challenge of
adapting the facilities and infrastructure to meet the special needs of some
user groups such as the aged and the handicapped.
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[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

User needs assessment and satisfaction
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F Business and financial management issues: How to minimise the operational
costs of the large asset base of the university especially as it relates to energy
use; how to leverage the advances in technology to re engineer FM processes
with a view to improving productivity, lowering operational costs and
ensuring efficient and innovative facilities management, replacement of
inefficient facilities and equipment with smart technologies as part of the
maintenance and procurement agenda.

[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

Business and financial management
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G Occupational health and safety: Challenge of providing conducive, safe and
healthy work environment that supports productivity and excellence in the
key activities of the institution, especially research, teaching and learning
and how to manage compliance with security, ergonomics and occupational
health and safety issues such as poor indoor air quality and musculo skeletal
disorders (MSD).

[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

Occupational
health and safety
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H Leadership and innovation in facilities management: How to lead and
motivate the workforce to greater levels of productivity and performance
amidst organisational socio cultural and political barriers
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[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

Leadership and innovation in FM
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I Space management: The challenge of optimising the utilisation of space,
plant, equipment and grounds; elimination of redundancy in asset use.
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[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

Space management
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J Outsourcing: The challenge of striking an intricate balance between
outsourcing of peripheral facilities services and the in house provision of
core FM operations.
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5.7 CHAPTER SUMMARY

[ Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Rating on impact levels (%)

Outsourcing
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CHAPTER 6: MODEL TEST SURVEYS

6.1 INTRODUCTION

6.2 MODEL TEST SURVEYS RESPONSES
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6.2.1 CASE STUDY I: UNIVERSITY A

6.2.1.1 Current Internal (CI) challenges constraining the achievement of strategic
FM goals
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Broad categories of Current Internal (CI) challenges:

Broad categories of Current Internal (CI) challenges:
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6.2.1.2. Current External (CE) challenges constraining the achievement of strategic
FM goals

Broad categories of Current Internal (CI) challenges:
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Broad categories of Current External (CE) challenges:

Broad categories of Current External (CE) challenges:
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6.2.1.3. Predicted Future (F) challenges constraining the achievement of strategic
FM goals

Broad categories of Current External (CE) challenges:
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Future (F) challenges:
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Future (F) challenges:

Future (F) challenges:
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6.2.2. CASE STUDY II – UNIVERSITY B

6.2.2.1 Current Internal (CI) challenges constraining the achievement of strategic
FM goals
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6.2.2.2 Current External (CE) challenges constraining the achievement of strategic
FM goals
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6.2.2.3. Predicted Future (F) challenges constraining the achievement of strategic
FM goals

6.2.3 CASE STUDY III – UNIVERSITY C
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6.2.3.1. Current Internal (CI) challenges constraining the achievement of strategic
FM goals

6.2.3.2. Current External (CE) challenges constraining the achievement of strategic
FM goals
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6.2.3.3. Predicted Future (F) challenges constraining the achievement of strategic
FM goals
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6.2.4 CASE STUDY IV – UNIVERSITY D

6.2.4.1. Current Internal (CI) challenges constraining the achievement of strategic
FM goals
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6.2.4.2. Current External (CE) challenges constraining the achievement of strategic
FM goals

6.2.4.3. Predicted Future (F) challenges constraining the achievement of strategic
FM goals
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6.2.5 CASE STUDY V – UNIVERSITY E

6.2.5.1. Current Internal (CI) challenges constraining the achievement of strategic
FM goals
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6.2.5.2. Current External (CE) challenges constraining the achievement of strategic
FM goals

6.2.5.3. Predicted Future (F) challenges constraining the achievement of strategic
FM goals
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CASE STUDY Broad Challenges
Category

Ratings Results

I
(University A)

II
(University B)

III
(University C)
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6.2.6 PRACTICAL SOLUTIONS FOR ADDRESSING THE CHALLENGES FACING

UNIVERSITY FACILITIES MANAGERS

CASE STUDY Broad Challenges
Category

Ratings Results

IV
(University D)

V
(University E)
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6.2.6.1 Practical solutions for addressing current internal challenges
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1) Business case backed budget
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2) Strongly emphasized backlog maintenance risks and costs

Finance (SCI 1)

Finance (SCI 1):
SCI = Solution for Current Internal challenge
SCI 1 = ‘1’ refers to 1st subcategory (issue) of current internal challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the CI challenge
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3) FM strategic relevance – linkage to corporate goals
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4) Life cycle costing and investment in efficient technologies

5) Adequate space planning

6) Activity based management of FM services
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1) Appropriate risk / reward incentives & performance development frameworks

2) Regular team meetings
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3) Effective communication
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4) Robust strategy planning

without a plan for implementing new strategies, policies and an

ultimate goal in sight, facilities managers would not make much progress”.

Operational efficiency (SCI 2)

Operational efficiency (SCI 2):
SCI = Solution for Current Internal challenge
SCI 2 = ‘2’ refers to 2nd subcategory (issue) of current internal challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the CI challenge
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get facilities involved early in the

overall planning process; understand where the universities wants to go and what it wants

to be; evaluate the facilities implications including the financial implications of academic

plans; and also develop specific outcomes for generalized goals”.

5) Establish resource and funding sources

6) Effective information management
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1) Formal risk management framework

2) Identify and allocate risk on rational basis

3) Prioritize and revise risk plans
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4) Clear and precise roles and responsibilities

Risk management (SCI 3)

Risk management (SCI 3):
SCI = Solution for Current Internal challenge
SCI 3 = ‘3’ refers to 3rd subcategory (issue) of current internal challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the CI challenge
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FMAS LEVEL GROUP ROLE IN FM

LEAD

FMAS LEVEL GROUP ROLE IN FM

MANAGE
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5) Adequate planning & implementation

FMAS LEVEL GROUP ROLE IN FM

MANAGE
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1) Regular consultation programme

2) Setting priorities and minimising costs

3) Improved planning in new builds and renovations

Stakeholder needs / service providers (SCI 4)

Stakeholder needs/ service providers (SCI 4):
SCI = Solution for Current Internal challenge
SCI 4 = ‘4’ refers to 4th subcategory (issue) of current internal challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the CI challenge
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4) Stakeholders involvement

5) Effective communications for two way exchange
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1) Accurate, granular condition data and future renewal profiling

2) Life cycle costing

3) Consistent maintenance and renewal needs
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4) Backlog of renewal and renovation projects

Maintenance (SCI 5)

Maintenance (SCI 5):
SCI = Solution for Current Internal challenge
SCI 5 = ‘5’ refers to nth subcategory (issue) of current internal challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the CI challenge
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1) Robust performance development framework

Manpower (SCI 6)

Manpower (SCI 6):
SCI = Solution for Current Internal challenge
SCI 6 = ‘6’ refers to nth subcategory (issue) of current internal challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the CI challenge
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2) Setting priorities rather than preventative arrangement

3) Recognition of skill sets in remuneration

4) Developing strategies
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5) Deliver vibrant work environment

1) Extending life of equipment
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2) Maintain regular maintenance and replacement program

Machinery / Equipment (SCI 7)

Machinery/ equipment (SCI 7):
SCI = Solution for Current Internal challenge
SCI 7 = ‘7’ refers to nth subcategory (issue) of current internal challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the CI challenge
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1) Early warning and emergency training

2) Adequate knowledge of the compliance with health and safety legislation

3) Policies, detailed safety rules and safe working practice

Health and safety (SCI 8)

Health & safety (SCI 8):
SCI = Solution for Current Internal challenge
SCI 8 = ‘8’ refers to nth subcategory (issue) of current internal challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the CI challenge
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4) Well communicated on any changes of health & safety legislation

Materials (SCI 9)

Maintenance (SCI 9):
SCI = Solution for Current Internal challenge
SCI 9 = ‘9’ refers to nth subcategory (issue) of current internal challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the CI challenge
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1) Maintain regular maintenance and repair program

2) Good planning where materials can be provided or stored on site

4) Maintain effective system for delivering materials

5) Preventive maintenance need to be readily available on site
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6.2.6.2 Practical solutions for addressing current external challenges

Economic (SCE 1)

Economic (SCE 1):
SCE = Solution for Current External challenge
SCE 1 = ‘1’ refers to nth subcategory (issue) of current external challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the CE challenge
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2) Annual Strategic Asset Management Plan (SAMP) review

3) Manage budget efficiently

4) Optimise cost cutting and efficiency

5) Maintain sustainability focus in all FM activities
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2) Implementation on the basis of energy cost savings

Sustainability/ environmental issues (SCE 2)

Sustainability/ environmental issues (SCE 2):
SCE = Solution for Current external challenge
SCE 2 = ‘2’ refers to nth subcategory (issue) of current external challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the CE challenge
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3) Utilise academics to develop and test new initiatives

4) Make a business case for energy efficiency and sustainability

5) Develop and implement energy policy
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1) Monitor technology needs and gaps and liaise with IT staff/experts

Technological (SCE 3)

Technological (SCE 3):
SCE = Solution for Current External challenge
SCE 3 = ‘3’ refers to nth subcategory (issue) of current external challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the CE challenge
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2) Implementation of new technology

3) Integrate IT and facilities planning

4) Resolve existing issues and develop new strategies
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1) Strong relationship with key consultants/ industry networks
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2) Adequate staff knowledge in compliance and legislation

3) Advocate streamlined regulations

Regulatory/ compliance (SCE 4)

Regulatory compliance (SCE 3):
SCE = Solution for Current External challenge
SCE 3 = ‘3’ refers to nth subcategory (issue) of current external challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the CE challenge
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4) Take serious consideration on the cost associated with regulations

1) Regular consultation with key stakeholders and effective communications
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2) Regulatory compliance

Socio cultural issues (SCE 5)

Socio cultural issues (SCE 5):
SCE = Solution for Current External challenge
SCE 5 = ‘5’ refers to nth subcategory (issue) of current external challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the CE challenge
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3) Better manage stakeholder expectations

4)

1) Regular consultation with key stakeholders
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2) Data integrity to provide information on FM

3) Demonstrate Facilities Managers value and the value of facilities

Institutional (SCE 6)

Institutional issues (SCE 6):
SCE = Solution for Current External challenge
SCE 6 = ‘6’ refers to nth subcategory (issue) of current external challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the CE challenge
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4) Crafting integrated strategic plan

6.2.6.3 Practical solutions for addressing future challenges
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1) Emergency management (EM)and business continuity
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2) Preparedness, plans in place and training
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1) Strong relationships with key Consultants/ industry networks

Emergency management (SF 1)

Emergency management (SF 1):
SF = Solution for Future (F) challenge
SF 1 = ‘1’ refers to nth subcategory of future challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the future challenge
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2) Keep up with latest legislation on FM policies

3) Adequate training and courses
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1) Analysis, implementation and management initiatives

Statutory compliance (SF 2)

Statutory compliance (SF 2):
SF = Solution for future (F) challenge
SF 2 = ‘2’ refers to nth subcategory of future challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the future challenge
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2) Strategies to reduce risk and stay update on legislation changes

3) Develop environmental and program awareness

4) Facilities managers to have education, skills and leadership abilities
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Sustainability (SF 3)

Sustainability (SF 3):
SF = Solution for Future (F) challenge
SF 3 = ‘3’ refers to nth subcategory of future challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the future challenge
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1) Monitor technology needs and gaps

2) Stay abreast with technology improvement
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3) Develop strategic plans
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1) Regular consultation with key stakeholders

Technology (SF 4)

Technology (SF 4):
SF = Solution for Future (F) challenge
SF 4 = ‘4’ refers to nth subcategory of future challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the future challenge
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2) Better utilization of space and services

3) Data integrity to provide information relating to FM

User needs assessment and satisfaction (SF 5)

User needs assessment and satisfaction (SF 5):
SF = Solution for Future (F) challenge
SF 5 = ‘5’ refers to nth subcategory of future challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the future challenge
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FINANCIAL PERSPECTIVE INTERNAL PROCESS PERSPECTIVE

INNOVATION & LEARNING PERSPECTIVE CUSTOMER PERSPECTIVE

4) Prompt and satisfactory response to user requests and needs
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1) Robust granular asset data and history

2) Assets meet organization’ needs

Business and financial management (SF 6)

Business and financial management (SF 6):
SF = Solution for Future (F) challenge
SF 6= ‘6’ refers to nth subcategory of future challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the future challenge
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3) Accurate data collection and strategies to reduce costs

4) Financial planning, monitoring and control
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5) Strategic use of outsourcing
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1. Organizationally Driven

2. Improvement Driven

3. Financially driven

4. Revenue driven

5. Cost driven

6. Employee driven
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1) Regular consultation with key stakeholders

2) Establish effective policies, decision making processes and standards.

Occupational health & safety (SF 7)

Occupational health & safety (SF 7):
SF = Solution for Future (F) challenge
SF 7 = ‘7’ refers to nth subcategory of future challenge
UA = University (i.e. University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the future challenge
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3) Establish metrics to better measure space allocation

CENTRALIZED SCHEDULING DEDICATED STAFF

STANDARDIZED MEETING TIMES INCENTIVIZED OFF PEAK CLASSES
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1) Regular analysis of financial affordability and key issues

Leadership and innovation in FM (SF 10)

Leadership & innovation in FM (SF 10):
SF = Solution for Future (F) challenge
SF 10 = ‘10’ refers to nth subcategory of future challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the future challenge
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2) Up skilling in training and exposure to new technologies

3) Implementation of problem solving tools

fm’.
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CUSTOMER FINANCIAL

OPERATIONAL INNOVATION

4) Articulate sound vision and winning strategies
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1) Regular analysis of financial affordability and key issues

2) Efficient use of space management

Space management (SF 11)

Space management (SF 11):
SF = Solution for Future (F) challenge
SF 11 = ‘11’ refers to nth subcategory of future challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the future challenge
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3) Integrate inventory and scheduling systems

4) Regularly assess the utilization of space

5) Develop effective, processes and organizational structures
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1) Investigation of like organizations
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2) Retaining intellectual property information

Outsourcing (SF 12)

Outsourcing (SF 12):
SF = Solution for Future (F) challenge
SF 12 = ‘1’ refers to nth subcategory of future challenge
UA = University (i.e University A or first case study university)
UD1 = ‘1’ refers to 1st solution mentioned as practical solution for the future challenge
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3) Effective communication

4) Improvement in service delivery
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5) Develop and documenting a baseline
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6.3 RESEARCHMODEL

6.3.1 Overview

6.3.2 Researchmodel
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6.4 SUMMARY
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CHAPTER 7: TESTS OF RESEARCH PROPOSITIONS

7.1 INTRODUCTION
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Research questions:

Research objectives:

Key research propositions:
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7.2 TESTS OF PROPOSITION 1.1
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Analytical method employed

Spearman’s rank correlation test
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Result

NEW ZEALAND AUSTRALIA

1Broad internal categories for both New Zealand and Australia are given in Section 6.2.7.3,
Chapter 6.

=
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Result

NEW ZEALAND AUSTRALIA

1Broad external categories for both New Zealand and Australia are given in Section 6.2.15.3, and
Chapter 6.

=
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Result

Conclusion on test of Proposition 1.1

NEW ZEALAND AUSTRALIA

1Future challenges for both New Zealand and Australia are given in Section F.2.12.3, Appendix F.
=
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7.3 TESTS OF PROPOSITION 1.2

Broad categories of challenges Correlation test results:
University facilities managers: New Zealand
versus Australia

Internal challenges
External challenges
Future challenges
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Analytical method employed

(*Broad internal categories are stated in Chapter 5, Section 5.3).

(*Broad internal categories are stated in Chapter 5, Section 5.3).
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Results

Conclusion on test of Proposition 1.2

7.4 TESTS OF PROPOSITION 2.1
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Analytical method employed

7.4.1 Case Study I: University A

Broad internal challenges
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Broad external challenges

CASE STUDY 1 MAINSTREAM SURVEY

1Broad categories of Current Internal (CI) challenges:
CI 1) Finance; CI 2) Operational efficiency; CI 4) Stakeholder needs/ Service providers; CI 6) Manpower; CI 7)
Machinery/ equipment.
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CASE STUDY 1 MAINSTREAM SURVEY

1Broad categories of Current External (CE) challenges:
CE 1) Economic; CE 2) Sustainability / environmental issues; CE 3) Technological; CE 4) Regulatory/
compliance; CE 5) Socio cultural issues/ CE 6) Institutional.
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Future challenges

CASE STUDY 1 MAINSTREAM SURVEY

1Future (F) challenges:

F 1) Emergency management; F 2) Statutory compliance; F 3) Sustainability; F 4) Technology; F 5) User
needs assessment and satisfaction; F 6) Business and financial management; F 7) Occupational health &
safety; F 9) Leadership and innovation; F 10) Space management; F 11) Outsourcing.
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7.4.2 Case Study II: University B

Broad internal challenges

CASE STUDY 2 MAINSTREAM SURVEY

1Broad categories of Current Internal (CI) challenges:
CI 1) Finance; CI 2) Operational efficiency; CI 4) Stakeholder needs/ Service providers; CI 6) Manpower; CI
7) Machinery/ equipment.
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Broad external challenges

CASE STUDY 2 MAINSTREAM SURVEY

1Broad categories of Current External (CE) challenges:

CE 1) Economic; CE 2) Sustainability / environmental issues; CE 3) Technological; CE 4) Regulatory/
compliance; CE 5) Socio cultural issues/ CE 6) Institutional.
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Future challenges

CASE STUDY 2 MAINSTREAM SURVEY

1Future (F) challenges:

F 1) Emergency management; F 2) Statutory compliance; F 3) Sustainability; F 4) Technology; F 5) User
needs assessment and satisfaction; F 6) Business and financial management; F 7) Occupational health &
safety; F 9) Leadership and innovation; F 10) Space management; F 11) Outsourcing.



300



301

7.4.3 Case Study III: University C

Broad internal challenges

CASE STUDY 3 MAINSTREAM SURVEY

1Broad categories of Current Internal (CI) challenges:
CI 1) Finance; CI 2) Operational efficiency; CI 4) Stakeholder needs/ Service providers; CI 6) Manpower; CI 7)
Machinery/ equipment.
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Broad external challenges

CASE STUDY 3 MAINSTREAM SURVEY

1Broad categories of Current External (CE) challenges:

CE 1) Economic; CE 2) Sustainability / environmental issues; CE 3) Technological; CE 4) Regulatory/
compliance; CE 5) Socio cultural issues/ CE 6) Institutional.
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Future challenges

CASE STUDY 3 MAINSTREAM SURVEY

1Future (F) challenges:

F 1) Emergency management; F 2) Statutory compliance; F 3) Sustainability; F 4) Technology; F 5) User
needs assessment and satisfaction; F 6) Business and financial management; F 7) Occupational health &
safety; F 9) Leadership and innovation; F 10) Space management; F 11) Outsourcing.
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7.4.4 Case Study IV: University D

Broad internal challenges

CASE STUDY 4 MAINSTREAM SURVEY

1Broad categories of Current Internal (CI) challenges:
CI 1) Finance; CI 2) Operational efficiency; CI 4) Stakeholder needs/ Service providers; CI 6) Manpower; CI 7)
Machinery/ equipment.
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Broad external challenges

CASE STUDY 4 MAINSTREAM SURVEY

1Broad categories of Current External (CE) challenges:

CE 1) Economic; CE 2) Sustainability / environmental issues; CE 3) Technological; CE 4) Regulatory/
compliance; CE 5) Socio cultural issues/ CE 6) Institutional.
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Future challenges

CASE STUDY 4 MAINSTREAM SURVEY

1Future (F) challenges:

F 1) Emergency management; F 2) Statutory compliance; F 3) Sustainability; F 4) Technology; F 5) User
needs assessment and satisfaction; F 6) Business and financial management; F 7) Occupational health &
safety; F 9) Leadership and innovation; F 10) Space management; F 11) Outsourcing.
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7.4.5 Case Study V: University E

Broad internal challenges

CASE STUDY 5 MAINSTREAM SURVEY

1Broad categories of Current Internal (CI) challenges:
CI 1) Finance; CI 2) Operational efficiency; CI 4) Stakeholder needs/ Service providers; CI 6) Manpower; CI 7)
Machinery/ equipment.
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Broad external challenges

CASE STUDY 5 MAINSTREAM SURVEY

1Broad categories of Current External (CE) challenges:

CE 1) Economic; CE 2) Sustainability / environmental issues; CE 3) Technological; CE 4) Regulatory/
compliance; CE 5) Socio cultural issues/ CE 6) Institutional.
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Future challenges

CASE STUDY 5 MAINSTREAM SURVEY

1Future (F) challenges:

F 1) Emergency management; F 2) Statutory compliance; F 3) Sustainability; F 4) Technology; F 5) User
needs assessment and satisfaction; F 6) Business and financial management; F 7) Occupational health &
safety; F 9) Leadership and innovation; F 10) Space management; F 11) Outsourcing.
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Conclusion on test of Proposition 2.1

CASE STUDY UNIVERSITY CORRELATION TEST RESULTS:
MAIN SURVEY versus CASE STUDY

Internal challenges External challenges Future challenges

I

II

III

IV

V
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7.5 TESTS OF PROPOSITION 2.2

Analytical method employed

Kendall’s W coefficient concordance test

W

W

W k

W
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W

W

W

Table 163
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0<W<1]

For statistical test of significanc:
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Hypothesis testing:

H0 (null hyp):

HA (alt hyp):
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Empirical data
sources (kj)

RANKINGS: INTERNAL CHALLENGES
FMgrs challenges (ni)

CI 1 CI 2 CI 4 CI 6 CI 7
Main survey
Case study X
Records

3
5

9

86

Coefficient of ConcordanceW =
0.956

Where:

FOR STATISTICAL TEST OF SIGNIFICANCE:

11.47

9.4877
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Hypothesis testing:

(null hyp)

(alt hyp)
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7.5.1 Case Study I: University A

.

7.5.1.1 Broad internal challenges
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SPSS Output: Case Study I (Broad Internal Challenges)

Empirical data
sources (kj)

RANKINGS: INTERNAL CHALLENGES
FMgrs challenges (ni)

CI 1 CI 2 CI 4 CI 6 CI 7
Main survey
Case study 1
Records

3
5

9

86

Coefficient of ConcordanceW =
0.956

Where:

FOR STATISTICAL TEST OF SIGNIFICANCE:

11.47

9.4877
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(i) Descriptive statistics

(ii) Mean Ranks

(iii) Test Statistics

Descriptive Statistics

Ranks

Test Statistics
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7.5.1.2 Broad external challenges

Empirical data

sources (kj)

RANKINGS: EXTERNAL CHALLENGES

FMgrs challenges (ni)

CE 1 CE 2 CE 3 CE 4 CE 5 CE 6

Main survey

Case study 1

Records

3
6

6 10.5

141.5

Coefficient of ConcordanceW =
0.898

Where:

FOR STATISTICAL TEST OF SIGNIFICANCE:

13.48

11.07
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SPSS Output: Case Study I (Broad External Challenges)

(i) Descriptive statistics

(ii) Mean ranks

(iii) Test Statistics

Descriptive Statistics

N Mean Std.

Deviation 

Minimum Maximum Percentiles 

25th 50th (Median) 75th

CE1 3 1.3333 .57735 1.00 2.00 1.0000 1.0000 2.0000

CE2 3 4.6667 .57735 4.00 5.00 4.0000 5.0000 5.0000

CE3 3 6.0000 .00000 6.00 6.00 6.0000 6.0000 6.0000

CE4 3 3.6667 1.15470 3.00 5.00 3.0000 3.0000 5.0000

CE5 3 1.6667 .57735 1.00 2.00 1.0000 2.0000 2.0000

CE6 3 3.6667 .57735 3.00 4.00 3.0000 4.0000 4.0000

Ranks

Mean Rank 

CE1 1.33 

CE2 4.67 

CE3 6.00 

CE4 3.67 

CE5 1.67 

CE6 3.67 

Test Statistics

N 3

Kendall's Wa .898

Chi-Square 13.476

df 5

Asymp. Sig. .019

Monte Carlo Sig. 

Sig. .001b

95% Confidence Interval 
Lower Bound .001

Upper Bound .002

a. Kendall's Coefficient of Concordance 

b. Based on 10000 sampled tables with starting seed 1502173562.
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7.5.1.3 Future challenges

Empirical data
sources (kj)

RANKINGS: FUTURE CHALLENGES
FMgrs challenges (ni)

F1 F2 F3 F4 F5 F6 F7 F9 F10 F11
Main survey 5 3 1 8 6 9 7 4 2 10
Case study 1 1 2 4 9 5 10 8 7 3 6
Records 4 1 3 6 9 10 5 7 2 8

3

10

16.5

596.5

Coefficient of Concordance W =
0.803

Where:

FOR STATISTICAL TEST OF SIGNIFICANCE:

21.69

16.919
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SPSS Output: Case Study I (Future Challenges)

(i) Descriptive statistics

(ii) Mean ranks

Descriptive Statistics

N Mean Std.

Deviation 

Minimum Maximum Percentiles 

25th 50th

(Median) 

75th 

F1 3 3.3333 2.08167 1.00 5.00 1.0000 4.0000 5.0000

F2 3 2.0000 1.00000 1.00 3.00 1.0000 2.0000 3.0000

F3 3 2.6667 1.52753 1.00 4.00 1.0000 3.0000 4.0000

F4 3 7.6667 1.52753 6.00 9.00 6.0000 8.0000 9.0000

F5 3 6.6667 2.08167 5.00 9.00 5.0000 6.0000 9.0000

F6 3 9.6667 .57735 9.00 10.00 9.0000 10.0000 10.0000

F7 3 6.6667 1.52753 5.00 8.00 5.0000 7.0000 8.0000

F9 3 6.0000 1.73205 4.00 7.00 4.0000 7.0000 7.0000

F10 3 2.3333 .57735 2.00 3.00 2.0000 2.0000 3.0000

F11 3 8.0000 2.00000 6.00 10.00 6.0000 8.0000 10.0000

Ranks

Mean Rank 

F1 3.33 

F2 2.00 

F3 2.67 

F4 7.67 

F5 6.67 

F6 9.67 

F7 6.67 

F9 6.00 

F10 2.33 

F11 8.00 
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(iii) Test statistics

7.5.2 Case Study II: University B

7.5.2.1 Broad internal challenges

Test Statistics

N 3

Kendall's Wa .803

Chi-Square 21.691

df 9

Asymp. Sig. .010

Monte Carlo Sig. 

Sig. .000b

95% Confidence Interval 
Lower Bound .000

Upper Bound .000

a. Kendall's Coefficient of Concordance

b. Based on 10000 sampled tables with starting seed 303130861.
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7.5.2.2 Broad external challenges

Test Statistics

N 3

Kendall's Wa .956

Chi-Square 11.467

df 4

Asymp. Sig. .022

Monte Carlo Sig. 

Sig. .001b

95% Confidence Interval 
Lower Bound .000

Upper Bound .001

a. Kendall's Coefficient of Concordance

b. Based on 10000 sampled tables with starting seed 926214481.

Test Statistics

N 3

Kendall's Wa .924

Chi-Square 13.857

df 5

Asymp. Sig. .017

Monte Carlo Sig. 

Sig. .000b

95% Confidence Interval 
Lower Bound .000

Upper Bound .000

a. Kendall's Coefficient of Concordance 

b. Based on 10000 sampled tables with starting seed 743671174.
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7.5.2.3 Future challenges

7.5.2.4 Summary of results: Case study II (University B)

7.5.3 Case Study III: University C

Test Statistics

N 3

Kendall's Wa .857

Chi-Square 23.145

df 9

Asymp. Sig. .006

Monte Carlo Sig. 

Sig. .000b

95% Confidence Interval 
Lower Bound .000

Upper Bound .000

a. Kendall's Coefficient of Concordance

b. Based on 10000 sampled tables with starting seed 92208573.
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7.5.3.1 Broad internal challenges

7.5.3.2 Broad external challenges

Test Statistics

N 3

Kendall's Wa 1.000

Chi-Square 12.000

df 4

Asymp. Sig. .017

Monte Carlo Sig. 

Sig. .000b

95% Confidence Interval 
Lower Bound .000

Upper Bound .000

a. Kendall's Coefficient of Concordance 

b. Based on 10000 sampled tables with starting seed 1314643744.
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7.5.3.3 Future challenges

7.5.3.4 Summary of results: Case study III (University C)

Test Statistics

N 3

Kendall's Wa .975

Chi-Square 14.619

df 5

Asymp. Sig. .012

Monte Carlo Sig. 

Sig. .000b

95% Confidence Interval 
Lower Bound .000

Upper Bound .000

a. Kendall's Coefficient of Concordance

b. Based on 10000 sampled tables with starting seed 957002199. 

Test Statistics

N 3

Kendall's Wa .701

Chi-Square 18.927

df 9

Asymp. Sig. .026

Monte Carlo Sig. 

Sig. .004b

95% Confidence Interval 
Lower Bound .003

Upper Bound .005

a. Kendall's Coefficient of Concordance

b. Based on 10000 sampled tables with starting seed 1335104164.
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7.5.4 Case Study IV: University D

7.5.4.1 Broad internal challenges

Test Statistics

N 3

Kendall's Wa .956

Chi-Square 11.467

df 4

Asymp. Sig. .022

Monte Carlo Sig. 

Sig. .001b

95% Confidence Interval 
Lower Bound .000

Upper Bound .001

a. Kendall's Coefficient of Concordance 

b. Based on 10000 sampled tables with starting seed 624387341. 



330

7.5.4.2 Broad external challenges

7.5.4.3 Future challenges

Test Statistics

N 3

Kendall's Wa .924

Chi-Square 13.857

df 5

Asymp. Sig. .017

Monte Carlo Sig. 

Sig. .000b

95% Confidence Interval 
Lower Bound .000

Upper Bound .000

a. Kendall's Coefficient of Concordance 

b. Based on 10000 sampled tables with starting seed 112562564.

Test Statistics

N 3

Kendall's Wa .841

Chi-Square 22.709

df 9

Asymp. Sig. .007

Monte Carlo Sig. 

Sig. .000b

95% Confidence Interval 
Lower Bound .000

Upper Bound .000

a. Kendall's Coefficient of Concordance

b. Based on 10000 sampled tables with starting seed 329836257.
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7.5.4.4 Summary of results: Case study IV (University D)

7.5.5 Case Study V: University E

7.5.5.1 Broad internal challenges
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7.5.5.2 Broad external challenges

7.5.5.3 Future challenges

Test Statistics

N 3

Kendall's Wa .956

Chi-Square 11.467

df 4

Asymp. Sig. .022

Monte Carlo Sig. 

Sig. .001b

95% Confidence Interval 
Lower Bound .000

Upper Bound .001

a. Kendall's Coefficient of Concordance

b. Based on 10000 sampled tables with starting seed 334431365. 

Test Statistics

N 3

Kendall's Wa .898

Chi-Square 13.476

df 5

Asymp. Sig. .019

Monte Carlo Sig. 

Sig. .001b

95% Confidence Interval 
Lower Bound .000

Upper Bound .001

a. Kendall's Coefficient of Concordance

b. Based on 10000 sampled tables with starting seed 221623949. 
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7.5.5.4 Summary of results: Case study V (University E)

Conclusion on proposition 2.2

Test Statistics

N 3

Kendall's Wa .739

Chi-Square 19.945

df 9

Asymp. Sig. .018

Monte Carlo Sig. 

Sig. .002b

95% Confidence Interval 
Lower Bound .001

Upper Bound .003

a. Kendall's Coefficient of Concordance

b. Based on 10000 sampled tables with starting seed 1535910591.
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7.6 TESTS OF PROPOSITION 3.1

Analytical method employed

Result
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54.380 1.000
1Future challenges are given in Chapter 5
2Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low
3TR = Total respondents
4II = Impact Index (See Equation 1)
5RII = Relative Impact Index (See Equation 2)
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Conclusion on test of Proposition 3.1

7.7 SUMMARY OF PROPOSITION TESTING
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CHAPTER 8: CONCLUSIONS AND RECOMMENDATIONS

8.1 KEY FINDINGS OF THE STUDY

Findings in relation to first objective
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Findings in relation to second objective
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Findings in relation to third objective
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Findings in relation to fourth objective
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8.2 IMPLICATIONS OF THE FINDINGS TO THE FM PRACTICE &
CONTRIBUTIONS TO KNOWLEDGE
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8.3 RECOMMENDATIONS



345

Recommendations in relation to the internal challenges

Recommendations in relation to the external challenges
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Recommendations in relation to the future challenges
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APPENDICES

A. Documents used in planning and conducting pilot interviews

B. Documents used in planning and conducting questionnaire
surveys

C. Documents used in planning and conducting model test
surveys

D.

E.

F.

G.

H.

Guidelines to choice of appropriate statistical techniques for
hypothesis testing

Summary of key research findings and the accompanying charts
and tables – Qualitative data results presentation

Summary of key research findings and the accompanying charts
and tables – Quantitative data results presentation

Summary of the key research findings and the accompanying
charts and tables – Tests of propositions results

MUHEC low risk notification
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APPENDIX A:

DOCUMENTS USED IN PLANNING AND CONDUCTING PILOT
INTERVIEWS

A1: Letter of request for interview

A2: Interviewee’s choice of date and time slots

A3: Letter of confirmation of interview schedule

A4: Interview questions

A5: Participant consent form

A6: Authority to release the transcript

A7: Research assistant confidentiality agreement

A8: Transcriber’s confidentiality agreement
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Appendix A1: Letter of request for interview
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Appendix A2: Interviewee’s choice of date and time slots

CHALLENGES IN STRATEGIC FACILITIES MANAGEMENT: ANALYSIS OF PROBLEMS FACED BY
UNIVERSITY FACILITIES MANAGERS

INTERVIEWEE'S CHOICE OFDATE AND TIME SLOTS

PREFERRED DATE:

PREFERRED TIME:

PREFERREDMEDIUM:



369

A3: Letter of confirmation of interview schedule
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Appendix A4: Interview questions

Research Survey
Challenges in strategic facilities management: Analysis of the problems faced by university

facilities managers

SECTION I : FACILITIES AND PROPERTY MANAGERS' PERCEPTIONS
1 internal

Based on your experience with the facilities
management (FM) organization in your respective tertiary institution

[* Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
[** Frequencies of occurence: 5 = Very frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 =
Very rare]

internal Rating: 5(very high)
1(very low)

Rating: 5(very
frequent) 1(very

rare)

A FINANCE
Inadequate financial resources or budget to:

Any suggestions? Please add other ways in which finance could be a barrier to achieving FM
goals.



371

Appendix A4: Interview questions (cont’d)

internal Rating: 5(very high)
1(very low)

Rating: 5(very
frequent) 1(very

rare)

B MANPOWER

Any suggestions? Please add other ways in which manpower could be a barrier to achieving FM
goals.

C MATERIALS

Any suggestions? Please add other ways in which materials could be a barrier to achieving FM
goals.
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Appendix A4: Interview questions (cont’d)

internal Rating: 5(very high)
1(very low)

Rating: 5(very
frequent) 1(very

rare)

D MACHINERY / EQUIPMENT

Any suggestions? Please add other ways in which machinery could be a barrier to achieving FM
goals.

E OPERATIONAL METHOD/PROCESS

Any suggestions? Please add other ways in which operational method/process could be a barrier
to achieving FM goals.
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Appendix A4: Interview questions (cont’d)

2

internal
Rating: 5(very high)

1(very low)

Rating: 5(very
frequent) 1(very

rare)

3 external

external
Rating: 5(very high)

1(very low)

Rating: 5(very
frequent) 1(very

rare)

A POLITICAL CONSTRAINTS
Restraints inherent in the dynamics of organisational politics and tensions such as:

Any suggestions? Please add other ways in which political issues could be a barrier to achieving
FM goals.
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Appendix A4: Interview questions (cont’d)

external Rating: 5(very
high) 1(very

low)

Rating: 5(very
frequent) 1(very

rare)

B ECONOMIC CONSTRAINTS
Restraints of macro and micro economic dynamics (inflation, exchange rate, tax, interest rates, etc) on
budget/ funding, resulting in:

Any suggestions? Please add other ways in which economic issues could be a barrier to achieving FM
goals.

C SOCIO CULTURAL CONSTRAINTS
Restraints inherent in dealing with socio cultural issues in the workplace such as:

Any suggestions? Please add other ways in which socio cultural issues could be a barrier to achieving
FM goals.

D TECHNOLOGICAL CONSTRAINTS
Restraints inherent in technological trends such as:

Any suggestions? Please add other ways in which technological issues could be a barrier to achieving
FM goals.
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Appendix A4: Interview questions (cont’d)

external
Rating: 5(very high)

1(very low)

Rating: 5(very
frequent) 1(very

rare)

E LEGISLATIVE AND ENVIRONMENTAL CONSTRAINTS
Restraints inherent in meeting up with legal and environmental responsibility/ responsiveness
such as:

Any suggestions? Please add other ways in which legislative and environmental issues could be a
barrier to achieving FM goals.

F INSTITUTIONAL CONSTRAINTS
Restraints inherent in the internal(i.e. organisational dynamics) and external constraints(e.g.
Professional/ethical code of practice)such as:

Any suggestions? Please add other ways in which institutional issues could be a barrier to
achieving FM goals.
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Appendix A4: Interview questions (cont’d)

4

external Rating: 5(very high)
1(very low)

Rating: 5(very
frequent) 1(very

rare)

5

Rating: 5(very high)
1(very low)

Additional challenges? Please list below:
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Appendix A4: Interview questions (cont’d)

SECTION II: DEMOGRAPHIC BACKGROUND
1

2

Other (please specify)

3
Country:

Town/ City (Please specify):

4

APPRECIATION
Thank you for your time. Kindly fax the filled questionnaire to : +64 9 443 9774 ; Attention: Myzatul Aishah
Kamarazaly. If you have any further inputs or comments in relation to this study, you may wish to contact the
researcher +64 21 077 9067 (cell); Email: M.A.Kamarazaly@massey.ac.nz. Else, please state your overall
comments below, if any:

This project has been reviewed and approved by the Massey University Human Ethics Committee: Northern,
Application 10/014. If you have any concerns about the conduct of this research, please contact Dr Dianne
Gardner, Acting Chair, Massey University Human Ethics Committee: Northern, telephone +64 9 414 0800
x41225, email: humanethicsnorth@massey.ac.nz.



378

Appendix A5: Participant consent form
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Appendix A6: Authority to release of transcripts
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Appendix A7: Research assistant confident



381

Appendix A8: Transcriber’s confidentiality agreement
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APPENDIX B:

DOCUMENTS USED IN PLANNING AND CONDUCTING
QUESTIONNAIRE SURVEY

B1: Covering letter for the questionnaire
administration (Information sheet)

B2: Sample copy of the questionnaire

B3: Form for requesting summary of the key findings
of the research

B4: Questionnaire survey reminder letter

B5: Supporting letter from TEFMA
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Appendix B1: Covering letter for the questionnaire administration (Information
sheet)
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Appendix B2: Sample copy of the questionnaire

Research Survey
Challenges in strategic facilities management: Analysis of the problems faced by university

facilities managers

SECTION I : FACILITIES AND PROPERTY MANAGERS' PERCEPTIONS

1

*Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low
**Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very Rare

A FINANCE
Inadequate financial resources or budget to:

Additional constraints? Please specify:

B MANPOWER

Additional constraints? Please specify:
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Appendix B2: Sample copy of the questionnaire (cont’d)

*Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low
** Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very Rare

C MATERIALS

Additional constraints? Please specify:

D MACHINERY

Additional constraints? Please specify:
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Appendix B2: Sample copy of the questionnaire (cont’d)

*Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low
** Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very Rare

E METHOD/PROCESS

Additional constraints? Please specify:

2
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Appendix B2: Sample copy of the questionnaire (cont’d)

3

*Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low
** Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very Rare

A POLITICAL CONSTRAINTS
Restraints inherent in the dynamics of organisational politics and tensions:

Additional constraints? Please specify:

B ECONOMIC CONSTRAINTS
Restraints of macro and micro economic dynamics (inflation, exchange rate, tax, interest rates, etc)
on budget/ funding, resulting in:

Additional constraints? Please specify:

C SOCIO CULTURAL CONSTRAINTS
Restraints inherent in dealing with socio cultural issues in the workplace:

Additional constraints? Please specify:
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Appendix B2: Sample copy of the questionnaire (cont’d)

*Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low
** Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very Rare

D TECHNOLOGICAL CONSTRAINTS
Restraints inherent in technological trends:

Additional constraints? Please specify:

E LEGISLATIVE AND ENVIRONMENTAL CONSTRAINTS
Restraints inherent in meeting up with legal and environmental responsibility/ responsiveness:

Additional constraints? Please specify:

F INSTITUTIONAL CONSTRAINTS
Restraints inherent in the internal (i.e. organisational dynamics) and external constraints (e.g.
Professional/ ethical code of practice)

Additional constraints? Please specify:
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Appendix B2: Sample copy of the questionnaire (cont’d)

4

5

Additional challenges? Please list below:
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Appendix B2: Sample copy of the questionnaire (cont’d)

SECTION II: DEMOGRAPHIC BACKGROUND
1

2

Other (please specify)

3
Country:

Town/ City (Please specify):

4

APPRECIATION
Thank you for your time. Kindly fax the filled questionnaire to : +64 9 443 9774 ; Attention: Myzatul Aishah
Kamarazaly. If you have any further inputs or comments in relation to this study, you may wish to contact the
researcher +64 21 077 9067 (cell); Email: M.A.Kamarazaly@massey.ac.nz. Else, please state your overall
comments below, if any:

This project has been reviewed and approved by the Massey University Human Ethics Committee: Northern,
Application 10/014. If you have any concerns about the conduct of this research, please contact Dr Dianne
Gardner, Acting Chair, Massey University Human Ethics Committee: Northern, telephone +64 9 414 0800
x41225, email: humanethicsnorth@massey.ac.nz.
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Appendix B3: Form for requesting summary of the key research findings

REASEARCH ON:
Challenges in strategic facilities management: Analysis of the problems faced by institutional

facilities managers

Name and address of
company (optional):

Fax:

Attention:

E mail:
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Appendix B4: Questionnaire survey reminder letter



393

Appendix B5: Supporting Letter from TEFMA
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APPENDIX C:

DOCUMENTS USED IN PLANNING AND CONDUCTING MODEL TEST
SURVEY

C1: Covering letter

C2: Interview reminder letter

C3: Interviewee’s choice of date and time slots

C4: Confirmation on interview schedule

C5: Interview questions
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Appendix C1: Covering Letter
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Appendix C2: Interview Reminder Letter
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Appendix C3: Interviewee’s choice of date and time slots

CHALLENGES IN STRATEGIC FACILITIES MANAGEMENT: ANALYSIS OF PROBLEMS FACED BY
UNIVERSITY FACILITIES MANAGERS

INTERVIEWEE'S CHOICE OF DATE AND TIME SLOTS

PREFERRED DATE:

PREFERRED TIME:

PREFERREDMEDIUM:
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Appendix C4: Confirmation of interview schedule

CONFIRMATION OF INTERVIEW SCHEDULE
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Appendix C5: Interview Questions

Research Title: Challenges of strategic facilities management: Analysis of
problems faced by university facilities managers.

By Myzatul Aishah Kamarazaly

identify and prioritize the key internal and external constraints

determine the risk levels of the constraints frequencies of
occurrence and levels of impact

establish practical solutions for addressing the key challenges

identify the key challenges facing tomorrow’s facilities manager.

internal
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external
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APPENDIX D:

GUIDELINE TO CHOICE OF APPROPRIATE STATISTICAL TECHNIQUE
FOR HYPOTHESIS TESTING

GUIDELINE TO CHOICE OF APPROPRIATE STATISTICAL TECHNIQUE FOR

HYPOTHESIS TESTING

D.2
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Type of question to be answered

Number of variables

Univariate data analysis:

Bivariate data analysis:

Multivariate data analysis:
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3. Scale of measurement

Table D.1

4. Nature of the data to be analysed (Parametric versus Nonparametric

hypothesis tests)
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D.3.1 GENERAL CLASSES OF SIGNIFICANCE TESTS

D.3.2 UNIVARIATE ANALYSIS
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Table D.2
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D.3.3 BIVARIATE ANALYSIS

Figure D.1

Nominal Z-test (two 
proportions) 
Chi-square test 

Chi-square test 

Type of measurement Differences between 
two independent 
groups 

Differences among 
three or more 
independent groups 

Interval and ratio  Independent groups: 
t-test or Z-test 

One-way ANOVA 

Ordinal Mann-Whitney U-test 
Wilcoxon test 

Kruskal-Wallis test 

Kendall’s W Test
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D.3.3.2Bivariate analysis: Measures of association

D.3.4 MULTIVARIATE ANALYSIS

D.3.4.1 General classification
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D.3.4.2Dependence methods

D.3.4.3Interdependence methods
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D.3.5 RECOMMENDEDSTATISTICALTECHNIQUESBYMEASUREMENTLEVELAND

TESTING SITUATION

Table D3

t t t



411

APPENDIX E: SUMMARY OF KEY RESEARCH FINDINGS AND THE
ACCOMPANYING CHARTS & TABLES – QUALITATIVE DATA RESULTS

PRESENTATION

E.1. PRACTICAL SOLUTIONS FOR ADDRESSING THE CHALLENGES IMPACTING ON
STRATEGIC FACILITIES MANAGEMENT GOALS

E.1.1 Practical solutions for addressing internal challenges

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

Operational efficiency: How to improve efficiency in the work
processes to lower operational costs, optimise resource utilization
and achieve set goals:

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

Risk management: How to improve on the accuracy of risk analysis,
contingency planning and the effectiveness of risk monitoring and
risk response:
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* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

Stakeholder needs/Service providers: How to assess and respond
to the changing and complex needs of the different stakeholders
(e.g. staff, students and visitors); how to address with limited
budget compliance with ergonomics and accessibility issues in the
workplace, especially for the aged and the handicapped.

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

Maintenance: How to address the dilemma in managing aging
buildings and infrastructure, especially as it relates to deciding
between "retain and maintain" versus "upgrade or replace";
addressing the problem of deferred/ backlog of maintenance that
has arisen due to diversion of funding to higher priority areas.
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* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

Manpower: How to address the problems associated with
inadequate labour resource brought about by issues such as lack of
skilled/ experienced manpower, organisation wide freeze on
employment and inadequate budgets; the challenge of attracting
and retaining skilled manpower and of keeping staff abreast of
current technology and legislations.
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* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

Materials: The challenge to having the correct materials available
to maintenance personnel when needed for effective operations.
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E.1.2 Practical solutions for addressing external challenges

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

B Sustainability/ environmental issues: Challenge of finding
innovative and sustainable ways of managing energy use, waste
disposal, resource use and environmental pollution/
contamination; achieving reduce, re use and recycle mandate to
waste management.
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* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

Technological: Challenges related to rapid changes in technology,
including technological obsolescence and the need to upgrade
equipment and processes; how to leverage the latest technology to
improve on the FMmanagement and operations.

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

Regulatory/ compliance: Challenges arising from compliance with
the legislations, by laws and standards/ codes affecting the FM
planning and operations; high compliance costs associated with
keeping pace with the regulatory changes; uncertainties and risks
to forward planning.
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* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

Socio cultural issues: The challenge of catering for the diverse
needs of facilities and infrastructure users, including creating a
safe and conducive environment for work and other uses for the
facilities. Addressing the ergonomics and accessibility compliance
issues, especially for the aged and the handicapped.

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

Institutional: Challenges presented by organisational politics;
catering for the diverse and often conflicting multi stakeholder
interests; lack of FM representation on the university management
board; senior management's view of facilities as being part of the
operational cost that must be minimised, rather than a strategic
asset that must be optimised.



418

E.1.3 Practical solutions for addressing future challenges

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

Statutory compliance: Keeping pace with the rapid changes in the
legislations and standards that affect the FM planning and
operations; associated high compliance costs and the uncertainties
and risks these changes introduce to forward planning.

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

Sustainability: Challenge of minimising the ecological footprint of
the facility operation and maintenance; conservation of non
renewable energy; alternative sourcing of renewable energy; waste
minimisation, recycling and re use; pollution and toxic waste
management; and resource use optimisation.
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* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

Technology: The challenge of keeping track of and responding
proactively to the increasing advances in technology; managing
technological obsolescence; the dilemma of choosing between
replacing and upgrading to new and efficient technologies, versus
retaining and maintaining existing ones that are inefficient.

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

E User needs assessment and satisfaction: How to effectively identify
and satisfy the key needs of users of the university's facilities; how
to manage the rapidly changing and complex user needs and
expectations. The challenge of adapting the facilities and
infrastructure to meet the special needs of some user groups such
as the aged and the handicapped.
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* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

Business and financial management issues: How to minimise the
operational costs of the large asset base of the university especially
as it relates to energy use; how to leverage the advances in
technology to re engineer FM processes with a view to improving
productivity, lowering operational costs and ensuring efficient and
innovative facilities management, replacement of inefficient
facilities and equipment with smart technologies as part of the
maintenance and procurement agenda.

* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

Occupational health and safety: Challenge of providing conducive,
safe and healthy work environment that supports productivity and
excellence in the key activities of the institution, especially
research, teaching and learning and how to manage compliance
with security, ergonomics and occupational health and safety
issues such as poor indoor air quality and muscular skeletal
disorders (MSD).
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* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

I Leadership and innovation in facilities management: How to lead
and motivate the workforce to greater levels of productivity and
performance amidst organisational socio cultural and political
barriers
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* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

J Space management: The challenge of optimising the utilisation of
space, plant, equipment and grounds; elimination of redundancy in
asset use.
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* Response frequency: Number of times each challenge was mentioned or alluded to by 15 interviewees.

K Outsourcing: The challenge of striking an intricate balance
between outsourcing of peripheral facilities services and the in
house provision of core FM operations.
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APPENDICES F:

QUANTITATIVE DATA RESULTS PRESENTATION

F.1 MAINSTREAM QUESTIONNAIRE RESPONSES

F.1.1 INTERNAL CHALLENGES CONSTRAINING THE ACHIEVEMENT OF STRATEGIC FM
GOALS

[Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Levels of impact

30.790 1.000
1Challenges relating to operational method / process:
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[Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Levels of impact

27.415 1.000

[Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Levels of impact

21.814 1.000
1Challenges relating to manpower:
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[Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Levels of impact

26.714 1.000
1Challenges relating to machinery:

[Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Levels of impact

23.809 1.000

1Challenges relating to materials:
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[ Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very Rare]
** Frequency of occurrence

26.973 1.000
1Challenges relating to operational method / process:

    

[ Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very Rare]

** Frequency of occurrence

27.911 1.000
1Challenges relating to stakeholder needs / service providers:
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[ Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very Rare]

** Frequency of occurrence

26.059 1.000

1Challenges relating to manpower:

[ Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very Rare]

** Frequency of occurrence

26.716 1.000

1Challenges relating to machinery:
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[ Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very Rare]
** Frequency of occurrence

21.426 1.000
1Challenges relating to materials:

1Challenges relating to operational method/ process:
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1Challenges relating to stakeholder needs/ service providers:

1Challenges relating to manpower:



431

1Challenges relating to machinery:

1Challenges relating to materials:
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F.1.2 EXTERNAL CHALLENGES CONSTRAINING THE ACHIEVEMENT OF STRATEGIC
FM GOALS

[Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]

19.795 1.000
1Restraints of macro and micro economic dynamics (inflation, exchange rate, tax, interest rates, etc) on
budget/funding, resulting in:

[Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]

15.362 1.000

1Restraints inherent in dealing with socio cultural issues in the workplace such as:
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[Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]

19.496 1.000
1Restraints inherent in technological trends such as:

   

[Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]

17.210 1.000
1Challenges relating to legislative/ regulatory compliance:
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[Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]

20.290 1.000
1Challenges relating to environmental and sustainability constraints:

[Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]

15.663 1.000
1Restraints inherent in the internal(i.e. organisational dynamics) and external constraints(e.g. Professional/ethical
code of practice)such as:
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[ Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very Rare]

Frequency of occurrence (%)

20.352 1.000
1Restraints of macro and micro economic dynamics (inflation, exchange rate, tax, interest rates, etc) on
budget/funding, resulting in:

[ Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very Rare]

Frequency of occurrence (%)

18.053 1.000

1Restraints inherent in dealing with socio cultural issues in the workplace such as:
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[ Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very Rare]

Frequency of occurrence (%)

20.706 1.000
1Restraints inherent in technological trends such as:

[ Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very Rare]

Frequency of occurrence (%)

16.673 1.000
1Challenges relating to legislative/ regulatory compliance:
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[ Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very Rare]

Frequency of occurrence

19.559 1.000
1Challenges relating to environmental and sustainability constraints:

[ Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very Rare]

Frequency of occurrence (%)

15.822 1.000
1Restraints inherent in the internal(i.e. organisational dynamics) and external constraints(e.g. Professional/ethical
code of practice)such as:
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1 Restraints of macro and micro economic dynamics (inflation, exchange rate, tax, interest rates, etc) on
budget/funding, resulting in:

1 Restraints inherent in dealing with socio cultural issues in the workplace such as:

1Restraints inherent in technological trends such as:
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1 Challenges relating to legislative/ regulatory compliance

1 Environmental and sustainability constraints
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1 Restraints inherent in the internal(i.e. organisational dynamics) and external constraints(e.g. Professional/ethical
code of practice)such as:
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F.2 MODEL TEST SURVEYS

F.2.1 CASE STUDY II – UNIVERSITY B

F.2.1.1 Current Internal (CI) challenges constraining the achievement of strategic
FM goals

Broad categories of Current Internal (CI) challenges:

Broad categories of Current Internal (CI) challenges:
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F.3.1.2 Current External (CE) challenges constraining the achievement of strategic
FM goals

Broad categories of Current Internal (CI) challenges:

Broad categories of Current External (CE) challenges:
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Broad categories of Current External (CE) challenges:

Broad categories of Current External (CE) challenges:
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F.2.1.3 Predicted Future (F) challenges constraining the achievement of strategic
FM goals

Future (F) challenges:
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F.2.2 CASE STUDY III – UNIVERSITY C

F.2.2.1 Current Internal (CI) challenges constraining the achievement of strategic
FM goals

Broad categories of Current Internal (CI) challenges:

* Level of impact : 5 = Very High; 4 = High; 3 = Medium; 2 = Low; 1 = Very Low
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F.2.2.2. Current External (CE) challenges constraining the achievement of strategic
FM goals

Broad categories of Current External (CE) challenges:

* Level of impact : 5 = Very High; 4 = High; 3 = Medium; 2 = Low; 1 = Very Low
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F.2.2.3. Predicted Future (F) challenges constraining the achievement of strategic
FM goals

* Frequencies of occurrence: 5 = Very frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very Rare.

Future (F) challenges:
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* Level of impact : 5 = Very High; 4 = High; 3 = Medium; 2 = Low; 1 = Very Low

* Frequencies of occurrence: 5 = Very frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very Rare.
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F.2.3 CASE STUDY IV – UNIVERSITY D

F.2.3.1. Current Internal (CI) challenges constraining the achievement of strategic
FM goals

Broad categories of Current Internal (CI) challenges:
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* Level of impact : 5 = Very High; 4 = High; 3 = Medium; 2 = Low; 1 = Very Low

* Frequencies of occurrence: 5 = Very frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very Rare.
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F.2.3.2. Current External (CE) challenges constraining the achievement of strategic
FM goals

Broad categories of Current External (CE) challenges:

* Level of impact : 5 = Very High; 4 = High; 3 = Medium; 2 = Low; 1 = Very Low

* Frequencies of occurrence: 5 = Very frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very Rare.
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F.2.3.3. Predicted Future (F) challenges constraining the achievement of strategic
FM goals

Future (F) challenges:

* Level of impact : 5 = Very High; 4 = High; 3 = Medium; 2 = Low; 1 = Very Low
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* Frequencies of occurrence: 5 = Very frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very Rare.
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F.2.4 CASE STUDY V – UNIVERSITY E

F.2.4.1. Current Internal (CI) challenges constraining the achievement of strategic
FM goals

Broad categories of Current Internal (CI) challenges:

* Level of impact : 5 = Very High; 4 = High; 3 = Medium; 2 = Low; 1 = Very Low

* Frequencies of occurrence: 5 = Very frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 =
Very Rare.
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F.2.4.2. Current External (CE) challenges constraining the achievement of strategic
FM goals

Broad categories of Current External (CE) challenges:

* Level of impact : 5 = Very High; 4 = High; 3 = Medium; 2 = Low; 1 = Very Low
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F.2.4.3. Predicted Future (F) challenges constraining the achievement of strategic
FM goals

* Frequencies of occurrence: 5 = Very frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 =
Very Rare.

Future (F) challenges:
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* Level of impact : 5 = Very High; 4 = High; 3 = Medium; 2 = Low; 1 = Very Low

* Frequencies of occurrence: 5 = Very frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 =
Very Rare.
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APPENDIX G:

TABLES FOR PROPOSITIONS TESTS RESULTS

Tests of Proposition 2.2

Case study II (University B): Broad internal challenges

Empirical data
sources (kj)

RANKINGS: INTERNAL CHALLENGES
FMgrs challenges (ni)

CI 1 CI 2 CI 4 CI 6 CI 7
Main survey
Case study 2
Records

3
5

9

86

Coefficient of ConcordanceW =
0.956

Where:

FOR STATISTICAL TEST OF SIGNIFICANCE:

11.47

9.4877
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Hypothesis testing (Case study II: Broad internal challenges):

H0 (null hyp):

HA (alt hyp):

Results:

Decision:

Conclusion:
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Case study II (University B): Broad external challenges

Empirical data
sources (kj)

RANKINGS: EXTERNAL CHALLENGES
FMgrs challenges (ni)

CE 1 CE 2 CE 3 CE 4 CE 5 CE 6
Main survey
Case study 2
Records

3
6

6 10.5

145.5

Coefficient of ConcordanceW =
0.924

Where:

FOR STATISTICAL TEST OF SIGNIFICANCE:

13.86

11.07
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Hypothesis testing (Case study II: Broad external challenges):

H0 (null hyp):

HA (alt hyp):

Results:

Decision:

Conclusion:
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Case study II (University B): Future challenges

F1 F2 F3 F4 F5 F6 F7 F9 F10 F11
Main survey 5 3 1 8 6 9 7 4 2 10
Case study 2 1 4 2 5 8 10 7 6 3 9
Records 4 1 3 6 9 10 5 7 2 8

3

10

16.5

636.5

Coefficient of ConcordanceW=
0.857

Where:

FOR STATISTICALTEST OF SIGNIFICANCE:

23.15

16.919

Empirical data
sources (kj)

RANKINGS: FUTURE CHALLENGES
FMgrs challenges (ni)
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Hypothesis testing (Case study II: Future challenges):

H0 (null hyp):

HA (alt hyp):

Results:

Decision:

Conclusion:
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Case study III (University C): Broad internal challenges

Empirical data sources (kj)

RANKINGS: INTERNAL
CHALLENGES

FMgrs challenges (ni)
CI 1 CI 2 CI 4 CI 6 CI 7

Main survey
Case study 3
Records

3
5

9

90
Coefficient of ConcordanceW =

1.000
Where:

FOR STATISTICAL TEST OF SIGNIFICANCE:

12.00

9.4877
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Hypothesis testing (Case Study III: Broad internal challenges)

H0 (null hyp):

HA (alt hyp):

Results:

Decision:

Conclusion:
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Case study III (University C): Broad external challenges

Empirical data
sources (kj)

RANKINGS: EXTERNAL CHALLENGES
FMgrs challenges (ni)

CE 1 CE 2 CE 3 CE 4 CE 5 CE 6
Main survey
Case study 3
Records

3
6

6 10.5

153.5
Coefficient of ConcordanceW =

0.975
Where:

FOR STATISTICAL TEST OF SIGNIFICANCE:

14.62

11.07
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Hypothesis testing (Case Study III: Broad external challenges)

H0 (null hyp):

HA (alt hyp):

Results:

Decision:

Conclusion:
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Case study III (University C): Future challenges

F1 F2 F3 F4 F5 F6 F7 F9 F10 F11
Main survey 5 3 1 8 6 9 7 4 2 10
Case study 3 4 2 1 6 3 7 10 5 8 9
Records 4 1 3 6 9 10 5 7 2 8

3

10

16.5

520.5

Coefficient of ConcordanceW=
0.701

Where:

FOR STATISTICAL TEST OF SIGNIFICANCE:

18.93

16.919

Empirical data
sources (kj)

RANKINGS: FUTURE CHALLENGES
FMgrs challenges (ni)
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Hypothesis testing (Case Study III: Future challenges)

H0 (null hyp):

HA (alt hyp):

Results:

Decision:

Conclusion:



472

Case study IV (University D): Broad internal challenges

Empirical data
sources (kj)

RANKINGS: INTERNAL CHALLENGES
FMgrs challenges (ni)

CI 1 CI 2 CI 4 CI 6 CI 7
Main survey
Case study 4
Records

3
5

9

86
Coefficient of ConcordanceW =

0.956
Where:

FOR STATISTICAL TEST OF SIGNIFICANCE:

11.47

9.4877
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Hypothesis testing (Case Study IV: Broad internal challenges)

H0 (null hyp):

HA (alt hyp):

Results:

Decision:

Conclusion:
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Case study IV (University D): Broad external challenges

Empirical data
sources (kj)

RANKINGS: EXTERNAL CHALLENGES
FMgrs challenges (ni)

CE 1 CE 2 CE 3 CE 4 CE 5 CE 6
Main survey
Case study 4
Records

3
6

6 10.5

145.5
Coefficient of ConcordanceW =

0.924
Where:

FOR STATISTICAL TEST OF SIGNIFICANCE:

13.86

11.07
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Hypothesis testing (Case Study IV: Broad external challenges)

H0 (null hyp):

HA (alt hyp):

Results:

Decision:

Conclusion:
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Case study IV (University D): Future challenges

F1 F2 F3 F4 F5 F6 F7 F9 F10 F11
Main survey 5 3 1 8 6 9 7 4 2 10
Case study 4 5 2 1 8 3 9 7 6 4 10
Records 4 1 3 6 9 10 5 7 2 8

3

10

16.5

624.5

Coefficient of ConcordanceW=
0.841

Where:

FOR STATISTICALTEST OF SIGNIFICANCE:

22.71

16.919

Empirical data
sources (kj)

RANKINGS: FUTURE CHALLENGES
FMgrs challenges (ni)
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Hypothesis testing (Case Study IV: Future challenges)

H0 (null hyp):

HA (alt hyp):

Results:

Decision:

Conclusion:
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Case study V (University E): Broad internal challenges

Empirical data
sources (kj)

RANKINGS: INTERNAL CHALLENGES
FMgrs challenges (ni)

CI 1 CI 2 CI 4 CI 6 CI 7
Main survey
Case study 5
Records

3
5

9

86
Coefficient of ConcordanceW =

0.956
Where:

FOR STATISTICAL TEST OF SIGNIFICANCE:

11.47

9.4877
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Hypothesis testing (Case Study V: Broad internal challenges)

H0 (null hyp):

HA (alt hyp):

Results:

Decision:

Conclusion:
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Case study V (University E): Broad external challenges

Empirical data
sources (kj)

RANKINGS: EXTERNAL CHALLENGES
FMgrs challenges (ni)

CE 1 CE 2 CE 3 CE 4 CE 5 CE 6
Main survey
Case study 5
Records

3
6

6 10.5

141.5
Coefficient of ConcordanceW =

0.898
Where:

FOR STATISTICAL TEST OF SIGNIFICANCE:

13.48

11.07
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Hypothesis testing (Case Study V: Broad external challenges)

H0 (null hyp):

HA (alt hyp):

Results:

Decision:

Conclusion:
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Case study V (University E): Future challenges

F1 F2 F3 F4 F5 F6 F7 F9 F10 F11
Main survey 5 3 1 8 6 9 7 4 2 10
Case study 5 9 3 1 7 2 8 6 4 5 10
Records 4 1 3 6 9 10 5 7 2 8

3

10

16.5

548.5

Coefficient of ConcordanceW=
0.739

Where:

FOR STATISTICALTEST OF SIGNIFICANCE:

19.95

16.919

Empirical data
sources (kj)

RANKINGS: FUTURE CHALLENGES
FMgrs challenges (ni)
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Hypothesis testing (Case Study V: Future challenges)

H0 (null hyp):

HA (alt hyp):

Results:

Decision:

Conclusion:
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APPENDIX H: SUMMARY OF RESEARCH FINDINGS

Results for research objectives 1

Research objectives 1

To identify and prioritize the key internal and external challenges impacting on
the achievement of strategic facilities management goals

Findings
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Code 
Broad categories of 
Current Internal (CI) 
challenges 

Issues faced by university facilities managers 

CI-A Finance How to address poor capital and operational budgetary allocations and attract 
adequate funding for proper execution of FM works, procure new or upgrade 
existing facilities to meet user requirements, undertake required preventive or 
restorative maintenance, provide needed outdoor spaces & grounds, internal 
spaces, procure equipment, plant and services, hire out-source personnel to 
undertake FM services, train and motivate in-house personnel for improved 
performance, quality and productivity. 

CI-B Operational 
efficiency 

How to improve efficiency in the work processes to lower operational costs, 
optimise resource utilization and achieve set goals; issues associated with quality 
assurance, adequate technology, effectiveness of leadership and management 
style, effectiveness of organisational structure and impact on coordination and 
decision making processes, staff training and development processes and impact 
on workforce empowerment & productivity, compliance with legislations and 
regulations, effectiveness and efficiency of communication systems, 
organisational policies & values and their impact on organisational effectiveness 
and efficiency. 

CI-C Stakeholder needs How to assess and respond to the changing and complex needs of the different 
stakeholders (e.g. staff, students and visitors); how to address -with limited 
budget - compliance with ergonomics and accessibility issues in the workplace, 
especially for the aged and the handicapped; lack of consideration of all 
stakeholders in the FM sphere; difficulties in managing conflicting stakeholder 
interests and requirements; poorly controlled changes to user requirements; 
absence of or poor system; inflexible contracts; inability to involve stakeholders; 
difficulties in updating and improving service level agreements and service 
specifications. 

CI-D Manpower How to address the problems associated with inadequate labour resource brought 
about by issues such as lack of skilled/ experienced manpower, organisation-wide 
freeze on employment and inadequate budgets; the challenge of attracting and 
retaining skilled manpower, and of keeping staff abreast of current technology 
advances and changes in legislations; low productivity of the workforce; high 
staff turnover due to poor remuneration; poor quality of workmanship; 
compliance with OSH requirements in the workplace.  

CI-E Machinery/ 
equipment 

How to effectively manage the large stock of machinery and equipment to 
mitigate poor utilisation, frequent breakdowns and the associated disruptions to 
smooth operations and workplace productivity; durability problems and their 
impact on operational and maintenance costs; environmental performance issues 
and associated impacts; logistics and maintenance problems; equipment selection 
dilemma; obsolescence and replacement costs for installed machines or 
equipment. 

CI-F Materials How to address the problems associated with high costs of materials and 
components, insufficiency of storage facility, durability problems/ environmental 
performance and their impact on operational and maintenance costs, compliance 
with occupational, safety and health requirements, and quality assurance/ 
selection dilemma. 
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Results for research objectives 1 (continued)

Code 
Broad categories of 
Current External 
(CE) challenges 

Challenges faced by university facilities managers 

CE-A Political Challenges relating to political constraints - Restraints inherent in 
the dynamic of organizational politics and tensions such as: 
conflicting multi-stakeholder interests; inadequate level of authority 
to match enormous FM responsibilities; influences from different 
cliques of top management; ethical dilemma; political bickering and 
power struggle that undermine freedom and best practice of 
standards; lack of influence over FM budget decisions. 

CE-B Economic How to proactively manage the micro- and macro- economic 
climates having disruptive effects on FM budget and operations, 
including fluctuations in the exchange rates, interest rates and 
inflation resulting in: unaffordability of new project upgrade and 
maintenance costs; downsizing of operation and maintenance 
activities; reduction in workforce size and skillsets; restriction on 
R&D and innovation; inability to meet user needs for vital pace, 
grounds and equipment.

CE-C Socio-cultural issues The challenge of catering for the diverse needs of users of the 
facilities and infrastructure, including creating a safe and conducive 
environment for work and other uses for the facilities. Addressing 
the ergonomics and accessibility compliance issues, especially for 
the aged and the handicapped. How to address the ethnic diversity 
and differing cultural needs. 

CE-D Technological Challenges related to rapid changes in technology, including 
technological obsolescence and the need to upgrade equipment and 
processes; how to leverage new and efficient technologies to 
improve on the FM management and operations; how to address to 
technological obsolescence and impact on competitiveness, huge 
capital investment, constant workforce training and re-training 
requirements and disruptions to operations inherent in installation, 
upgrades and trail runs. 

CE-E Legislative Challenges arising from compliance with the legislations, by-laws 
and standards affecting FM planning and operations; high 
compliance costs associated with keeping pace with the regulatory 
changes and the associated uncertainties and risks to forward 
planning; compliance with the OHS regulations in the workplace. 

CE-F Sustainability/ 
environmental issues 

The challenge of finding innovative and sustainable ways of 
managing energy use, waste disposal, resource use and 
environmental pollution/ contamination; achieving the Reduce, Re-
use and Recycle mandate to waste management; rapid changes in 
legislation and by-laws; high legislative compliance constraints; 
resource and building consent restrictions on planning, development 
and operations; pressure arising from environmental audit and 
reporting requirements. 

CE-G Institutional Challenges presented by organisational politics; catering for the 
diverse and often conflicting multi-stakeholder interests; lack of FM 
representation on the university management board; senior 
management's view of facilities as being part of the operational costs 
that must be minimised, rather than a strategic asset that must be 
optimised; undue influence of the top management; unrealistic 
expectations of the top management; dilemma of juggling the 
organizational interests for ethical and best practice standards. 
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Research Objective 2:

To determine their associated risk levels as analysed from their perceived frequencies of
occurrence and levels of impact on the achievement of the strategic goals of FM functions.

Findings
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Results for research objectives 2

26.133 1.000
1Broad internal categories:

[ Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 = Very
Rare]

** Frequency of occurrence

23.924 1.000
1Broad internal categories:
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[** Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 =
Very Rare]

** Frequency of occurrence
(%)

28.473 1.000
1Broad External challenges:

1 Broad External challenges:
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Research Objective 3:

To establish practical solutions for addressing the challenges

Findings
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Results for research objectives 3

A Finance: How to 1) address low capital and operational budgetary
allocations and 2) attract adequate funding for complete execution of FM
works:

Finance (SCI A 1):
SCI = Solution for Current Internal (CI) challenge
SCI A = ‘A’ refers to subcategory (issue related) of current internal challenge
SCI A 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge

B Operational efficiency: How to improve efficiency in the work processes to
lower operational costs, optimise resource utilization and achieve set goals:

Operational efficiency (SCI B 1):
SCI = Solution for Current Internal (CI) challenge
SCI B = ‘B’ refers to subcategory (issue related) of current internal challenge
SCI B 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge
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Results for research objectives 3 (continued)

C Risk management: How to improve on the accuracy of risk analysis,
contingency planning and the effectiveness of risk monitoring and risk
response:

Risk management (SCI C 1):
SCI = Solution for Current Internal (CI) challenge
SCI C= ‘C’ refers to subcategory (issue related) of current internal challenge
SCI C 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge

D Stakeholder needs/Service providers: How to assess and respond to the
changing and complex needs of the different stakeholders (e.g. staff, students
and visitors); how to address with limited budget compliance with
ergonomics and accessibility issues in the workplace, especially for the aged
and the handicapped.

Stakeholder needs/ service provider (SCI D 1):
SCI = Solution for Current Internal (CI) challenge
SCI D = ‘B’ refers to subcategory (issue related) of current internal challenge
SCI D 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge
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Results for research objectives 3 (continued)

E Maintenance: How to address the dilemma in managing aging buildings and
infrastructure, especially as it relates to deciding between "retain and
maintain" versus "upgrade or replace"; addressing the problem of deferred/
backlog of maintenance that has arisen due to diversion of funding to higher
priority areas.

Maintenance (SCI E 1):
SCI = Solution for Current Internal (CI) challenge
SCI E = ‘E’ refers to subcategory (issue related) of current internal challenge
SCI E 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge

F Manpower: How to address the problems associated with inadequate labour
resource brought about by issues such as lack of skilled/ experienced
manpower, organisation wide freeze on employment and inadequate
budgets; the challenge of attracting and retaining skilled manpower and of
keeping staff abreast of current technology and legislations.

Manpower (SCI F 1):
SCI = Solution for Current Internal (CI) challenge
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Results for research objectives 3 (continued)

G Health and safety: How to address to the health and safety issues concern on
harm to staff and student due to accidents and disasters:

Health & Safety (SCI G 1):
SCI = Solution for Current Internal (CI) challenge
SCI G= ‘G’ refers to subcategory (issue related) of current internal challenge
SCI G 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge

H Materials: The challenge to having the correct materials available to
maintenance personnel when needed for effective operations.

Materials (SCI H1):
SCI = Solution for Current Internal (CI) challenge
SCI H= ‘H’ refers to subcategory (issue related) of current internal challenge
SCI H 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge
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Results for research objectives 3 (continued)

A Economic: How to proactively manage the micro and macro economic
climates that have disruptive effects on FM budget and operations, including
fluctuations in the exchange rates, interest rates and inflation.

Economic (SCE A 1):
SCE = Solution for Current External (CE) challenge
SCE A = ‘A’ refers to subcategory (issue related) of current internal challenge
SCE A 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge

B Sustainability/ environmental issues: Challenge of finding innovative and
sustainable ways of managing energy use, waste disposal, resource use
and environmental pollution/ contamination; achieving reduce, re use
and re cycle mandate to waste management.

Sustainability/ environmental (SCE B 1):
SCE = Solution for Current External (CE) challenge
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Results for research objectives 3 (continued)

C Technological: Challenges related to rapid changes in technology, including
technological obsolescence and the need to upgrade equipment and
processes; how to leverage the latest technology to improve on the FM
management and operations.

Technological (SCE C 1):
SCE = Solution for Current External (CE) challenge
SCE C= ‘C’ refers to subcategory (issue related) of current internal challenge
SCE C 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge

D Regulatory/ compliance: Challenges arising from compliance with the
legislations, by laws and standards/ codes affecting the FM planning and
operations; high compliance costs associated with keeping pace with the
regulatory changes; uncertainties and risks to forward planning.

Technological (SCE D 1):
SCE = Solution for Current External (CE) challenge
SCE D= ‘D’ refers to subcategory (issue related) of current internal challenge
SCE D 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge
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Results for research objectives 3 (continued)

E Socio cultural issues: The challenge of catering for the diverse needs of
facilities and infrastructure users, including creating a safe and conducive
environment for work and other uses for the facilities. Addressing the
ergonomics and accessibility compliance issues, especially for the aged and
the handicapped.

Socio cultural (SCE E 1):
SCE = Solution for Current External (CE) challenge
SCE E= ‘E’ refers to subcategory (issue related) of current internal challenge
SCE E 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge
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Results for research objectives 3 (continued)

F Institutional: Challenges presented by organisational politics; catering for
the diverse and often conflicting multi stakeholder interests; lack of FM
representation on the university management board; senior management's
view of facilities as being part of the operational cost that must be
minimised, rather than a strategic asset that must be optimised.

Institutional (SCE F 1):
SCE = Solution for Current External (CE) challenge
SCE F= ‘F’ refers to subcategory (issue related) of current internal challenge
SCE F 1 = ‘1’ refers to the numbers of solution mentioned as practical solution for the challenge
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Research Objective 4:

To establish the key challenges facing tomorrow’s universities facilities
managers.

Findings
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Results for research objectives 4

[Level of impact: 5 = Very high; 4 = High; 3 = Moderate; 2 = Low; 1 = Very low]
Level of Impact (%)

54.380 1.000
1Future challenges:
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Results for research objectives 4 (continued)

[ Frequencies of occurrence: 5 = Very Frequent; 4 = Frequent; 3 = Occasional; 2 = Rare; 1 =
Very Rare]

Frequency of occurrence (%)

51.720 1.000
1Future challenges:
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Results for research objectives 4 (continued)

1 Future
challenges:
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Results for research objectives 4 (continued)

A Emergency management: Challenges associated with disaster management
and recovery plans; safety and security; business continuity and contingency
arrangement.

B Statutory compliance: Keeping pace with the rapid changes in the
legislations and standards that affect the FM planning and operations;
associated high compliance costs and the uncertainties and risks these
changes introduce to forward planning.
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Results for research objectives 4 (continued)

C Sustainability: Challenge of minimising the ecological footprint of the facility
operation and maintenance; conservation of non renewable energy;
alternative sourcing of renewable energy; waste minimisation, recycling and
re use; pollution and toxic waste management; and resource use
optimisation.

D Technology: The challenge of keeping track of and responding proactively to
the increasing advances in technology; managing technological
obsolescence; the dilemma of choosing between replacing and upgrading to
new and efficient technologies, versus retaining and maintaining existing
ones that are inefficient.
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Results for research objectives 4 (continued)

E User needs assessment and satisfaction: How to effectively identify and
satisfy the key needs of users of the university's facilities; how to manage the
rapidly changing and complex user needs and expectations. The challenge of
adapting the facilities and infrastructure to meet the special needs of some
user groups such as the aged and the handicapped.

F Business and financial management issues: How to minimise the operational
costs of the large asset base of the university especially as it relates to energy
use; how to leverage the advances in technology to re engineer FM processes
with a view to improving productivity, lowering operational costs and
ensuring efficient and innovative facilities management, replacement of
inefficient facilities and equipment with smart technologies as part of the
maintenance and procurement agenda.
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Results for research objectives 4 (continued)

G Occupational health and safety: Challenge of providing conducive, safe and
healthy work environment that supports productivity and excellence in the
key activities of the institution, especially research, teaching and learning
and how to manage compliance with security, ergonomics and occupational
health and safety issues such as poor indoor air quality and musculo skeletal
disorders (MSD).

H Leadership and innovation in facilities management: How to lead and
motivate the workforce to greater levels of productivity and performance
amidst organisational socio cultural and political barriers
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Results for research objectives 4 (continued)

I Space management: The challenge of optimising the utilisation of space,
plant, equipment and grounds; elimination of redundancy in asset use.
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Results for research objectives 4 (continued)

J Outsourcing: The challenge of striking an intricate balance between
outsourcing of peripheral facilities services and the in house provision of
core FM operations.
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APPENDIX I: ETHICAL CLEARANCE FOR THE STUDY
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INFORMATION SHEET

Project Title

Challenges in strategic facilities management: Analysis of the problems faced by 
institutional facilities managers. 

Researchers 

This project is undertaken and supervised by the following researchers at Massey University: 

- Myzatul Aishah Kamarazaly, provisional PhD student, School of Engineering & 
Advanced Technology (Researcher); 

- Dr Jasper Mbachu, Senior Lecturer, School of Engineering & Advanced Technology 
(Supervisor). 

The purpose of the research is to investigate the problems faced by institutional facilities 
managers. The specific objectives of the study are to identify:  

8. The key internal and external constraints impacting on the achievement of strategic 
facilities management goals (PESTELI: Political, Environmental, Social, 
Technological, Economic, Legal/Regulatory, Institutional). 

9. The relative levels of impact of the constraints on the achievement of the strategic 
management goals. 

10. The practical and conceptual solutions for addressing the constraints. 

Project Description and Invitation 

The facilities manager’s role contributes significantly to the economy by improving the gross 
domestic product (GDP) – a key economic indicator - in two ways: First, by improving the long-
term worth of the nation’s infrastructure asset through proper maintenance, adaptation and 
upgrade; secondly by creating a conducive workplace or environment that promotes 
productivity and worker’s health and safety. Like any other set of professionals, the facilities 
managers face several challenges that constrain performance of their crucial role ranging from 
internal managerial and technical issues to external PESTELI constraints, i.e. political, 
economic, social-cultural, technological, environmental, legal, and institutional constraints. In-
depth understanding of the nature of these constraints to the strategic facilities management 

School of Engineering & Advanced Technology 

Private Bag 102 904

North Shore City 0745

Auckland, New Zealand
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(FM) role constitutes a crucial risk identification and analysis process – which is a fundamental 
step towards proper facilities/ property risk management and risk response development. 
Unfortunately, the existing literature offers little insights on these constraints as applicable to 
the FM discipline. Therefore there is the need to explore these challenges and their relative 
influences on the performance of facilities/ property management role. The outcome of the 
study is expected to be of benefit to facilities and property managers in formulating appropriate 
response to the identified risks with a view to achieving more satisfactory outcomes in their 
operations.  

To achieve the goal of this research, we need your voluntary participation by responding to 
the attached questionnaire, which is expected to take 15 – 30 minutes of your time.  Your 
feedback will be kept anonymous and used solely for academic research purposes. By 
participating, you will be contributing to the growth and development of the facilities 
management in tertiary institutions through your valuable inputs. The questionnaire package 
includes a stamped self-addressed envelope for returning the completed questionnaire. We 
look forward to receiving your completed questionnaire as soon as possible to enable the 
researcher meet the deadline for the study, but within three weeks of the receipt of the 
questionnaire.   

Participant Identification and Recruitment 

Please note the following: 

 You have been contacted for participation in this research as a member of the Tertiary 
Education Facilities Management Association (TEFMA). 

 To give each member opportunity of being selected for participation, stratified random 
sampling technique was used. 

 However, participation is entirely voluntary. 
 We aim to achieve representative sample sizes from the various membership categories. 

We could only think of the discomforts or risks to a participant in terms of the time and 
inconvenience involved in responding to the questionnaire  

Project Procedures 

The study comprises two phases. The first phase involves the open-ended self-administered 
questionnaire survey to TEFMA members as provided in the TEFMA membership directory. 
The second phase will involve testing the developed model in in-depth case study conducted 
with three tertiary institutions in New Zealand for triangulation purposes. 

The outcome of the study will be published in conferences and/ or journals without revealing 
individual identify. 

Data Management 
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Feedback from the questionnaires will be anonymous and used solely for academic research 
purposes; it will be treated with strict confidence and disposed of at the end of the research. 
No revealing details of the participants will be associated with the responses.  

For participating, respondents will be provided with the summary of the research findings, 
whether or not interest is signified by completing the Request form. 

Participant’s Rights 

Please note that you are under no obligation to accept this invitation. If you decide to 
participate, you have the right to: 

 decline to answer any particular question; 
 withdraw from the study at any time without the need for prior notification; 
 ask any questions about the study at any time during participation; 
 provide information on the understanding that your name will not be used unless you give 

permission to the researcher; 
 be given access to a summary of the project findings when it  is concluded. 

Project Contacts 

If you have any questions about the project, you may wish to contact the researchers as 
follows: 

- Myzatul Aishah Kamarazaly (researcher), Tel: +64 210 779 067; Email: 
M.A.Kamarazaly@massey.ac.nz; Fax: +64 9 443 9774. 

- Dr Jasper Mbachu (supervisor), Tel: +64 9 414 0800 ext. 9843; Email: 
J.I.Mbachu@massey.ac.nz; Fax: +64 9 443 9774. 

Committee Approval Statement 
This project has been reviewed and approved by the Massey University Human Ethics 
Committee: Northern, Application 10/014. If you have any concerns about the conduct of this 
research, please contact Dr Dianne Gardner, Acting Chair, Massey University Human Ethics 
Committee: Northern, telephone 09 414 0800 x41225, email 
humanethicsnorth@massey.ac.nz. 
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J1a: CHALLENGES FACED BY FACILITIES MANAGERS IN THE AUSTRALASIAN
UNIVERSITIES

CHALLENGES FACED BY FACILITIES MANAGERS IN THE 
AUSTRALASIAN UNIVERSITIES 

Myzatul Aishah Kamarazaly, Jasper Mbachu and Robyn Phipps 
School of Engineering and Advanced Technology, Massey University,  

Auckland New Zealand 

Abstract 

Purpose – The purpose of this paper is to (i) identify the current and future challenges faced by
university facilities managers, (ii) analyse their associated risk levels, and (iii) establish practical
ways to address the identified key challenges.  

Design/methodology/approach - Personal interviews were conducted with 25 members of the
Australasian university facilities managers (UFMs). The constructs generated at the pilot
interviews were used to design a structured but open-ended questionnaire with which the
Tertiary Education Facilities Managers Association (TEFMA) members were surveyed. The
multi-attribute method was used in the data analysis. 

Findings - Results showed that the critical challenges currently facing the UFMs comprised
issues relating to the following (in diminishing order of significance): inadequate funding,
emergency management and business continuity planning, statutory compliance, sustainability
and environmental stewardship, keeping up with rapid changes in technology, operational
efficiency, identifying and meeting stakeholder needs, maintenance and manpower. Preparing for
and responding to disaster/ emergency was perceived as the most critical challenge of the future,
perhaps, due to the recent natural disasters. Overall, poor funding was identified as the root of all
other issues faced by the UFMs, hence suggested strategies for addressing the key challenges
harped on financial improvement measures. Other key measures included optimized asset
utilization, supporting business case for capital investment with demonstrable returns on
investment, improving FM’s strategic relevance through linking FM and corporate strategies,
and investment in efficient technologies such as the building automation and management
systems. 

Originality/value - The findings have contributed to filling an important knowledge gap by not
only identifying the current and future challenges facing the UFMs, but also prioritising them
based on their relative influences on the achievement of the strategic goals of the FM
department. This way, the limited resources at the disposal of the UFMs could be disbursed more
cost-effectively in addressing the critical challenges in line with their identified risk levels. This
would be of practical benefit to the facilities and property managers in formulating appropriate
responses to the identified critical constraints with a view to achieving more satisfactory
outcomes in their operations. 

Keywords: Australasia, facilities managers, risk analysis, strategic facilities management,
university facilities.
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J2a: RISK ANALYSIS OF THE KEY CONSTRAINTS IN THE FACILITIES
MANAGEMENT FUNCTIONAL AREAS: CASE STUDY OF AUSTRALIA AND New
Zealand UNIVERSITIES

RISK ANALYSIS OF THE KEY CONSTRAINTS IN THE 
FACILITIES MANAGEMENT FUNCTIONAL AREAS: CASE 
STUDY OF AUSTRALIA AND New Zealand UNIVERSITIES 

1Myzatul Aishah Kamarazaly, 2Jasper Mbachu and 3Robyn Phipps 

1Postgraduate, Massey University 
School of Engineering and Advanced Technology, Private Bag 102904 North Shore City 0745, 

Auckland, New Zealand, M.A.Kamarazaly@massey.ac.nz

2 Senior Lecturer and Coordinator, Construction Programmes, Massey University 
School of Engineering and Advanced Technology, Private Bag 102904 North Shore City 0745, 

Auckland, New Zealand, J.I.Mbachu@massey.ac.nz

3 Associate Professor, Massey University 
School of Engineering and Advanced Technology, Private Bag 102904 North Shore City 0745, 

Auckland, New Zealand, R.A.Phipps@massey.ac.nz

ABSTRACT 

Organizations can achieve high levels of competitiveness and success by leveraging the
potentials of strategic facilities management (sFM) to meet corporate goals. However, these
potentials may not be optimally leveraged due to inherent constraints. The university facilities
present an ideal case for studying the inherent constraints in the sFM due to their complexity and
uniqueness. Motivated by little research in this area, this study aimed at analyzing the risk levels
of the key constraints in the 5 main functional areas of university facilities management (uFM):
strategic management, project management, operations and maintenance management, and
capital asset management. Based on a two-stage survey of facilities management professionals
feedback was received and analyzed using the multi-attribute method. Results showed that the
strategic management was the most important function in the uFM process since decisions made
at this level shape the outcomes in other functional areas. Finance, micro- and macroeconomic
dynamics and leadership jointly contribute over 80% of the constraints to the achievement of
uFM strategic goals. Risk levels of the key constraints in the uFM functional areas and the
mitigation measures were reported. The findings are expected to benefit facilities managers in
understanding and responding cost-effectively to the key challenges they face.  

Keywords: Facilities management, organisational analysis, performance improvement, risk
analysis, university facilities management.  
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ABSTRACT 

Facilities constitute a huge chunk – about 80% - of the fixed assets of most well established
organizations. Efficient facilities management therefore is critical to the competitiveness and
success of most organizations, including being an avenue to achieve strategic corporate
objectives. Given the variety of stakeholders that need to be served, and who may have diverse
and often conflicting interests, as well as the diverse range of facilities that are involved, the
management of institutional facilities attracts plethora of challenges that cut across all spheres of
facilities management. Institutional facilities therefore provide an ideal case study for gaining
insights into the comprehensive range of issues faced by facilities managers in general.
Motivated by little research in this crucial area, this study aims to explore the current and future
challenges faced by institutional facilities managers and the innovative responses to the key
challenges. Using pilot interviews for construct generation and pre-tested questionnaires,
feedback was received from the Australasian institutional facilities managers who were members
of the Tertiary Education Facilities Management Association (TEFMA). The empirical data were
analyzed using the multi-attribute analytical method. The main report will highlight the current
and future challenges having the most profound impact on the achievement of the institutional
facilities management objectives. Innovative ways suggested by the respondents for addressing
the key challenges will also be reported. The study findings are expected to be of benefit to
facilities and property managers in formulating appropriate response to the identified critical
constraints with a view to achieving more satisfactory outcomes in their operations. 

Keywords: Facilities management, Institutional facilities, Organisational analysis, Property
management, Strategic facilities management.  
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Abstract 

Tertiary education facilities management is increasingly faced with challenges in keeping
pace with the ever-increasing changes in the institution’s core business of teaching, learning
and research. It is crucial for tertiary education facilities managers (TEFM) to be able to
forecast and respond proactively to the emerging trends and issues impacting on the way
they manage the institutional buildings and facilities and the impact this has on the vision,
mission, strategy, values and goals of their institutions.  

This paper reports the preliminary findings of a work-in-progress aimed at exploring the key
challenges facing facilities managers in the Australasian universities. Based on personal
interviews, feedback was received from 30 Australasian institutional facilities managers -
who were members of the Tertiary Education Facilities Management Association. The
feedback was analyzed using the multi-attribute analytical method. The report presents the
internal and external challenges having profound impact on the achievement of the
institutional facilities management goals in Australia and New Zealand. The report also
presents practical solutions suggested by the interviewees for addressing the identified key
challenges. The outcome of the study is expected to be beneficial to the TEFM for
developing a comprehensive risk-based approach towards sustainable management of
facilities and optimization of FM services. 

Keywords: Facilities management, property management, risk management, strategic 
facilities management, tertiary education facilities management 
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ABSTRACT 

The facilities manager’s role contributes significantly to the economy by improving the gross
domestic product (GDP) – a key economic indicator - in two ways: First, by improving the long-
term worth of the nation’s infrastructure asset through proper maintenance, adaptation and
upgrade; secondly by creating a conducive workplace that promotes productivity and worker’s
health and safety. Like any other set of professionals, the facilities managers (FMgrs) in tertiary
institutions face several external challenges that constrain performance of their crucial role. These
can be structured as PESTELI (i.e. political, economic, social-cultural, technological,
environmental, legal, and institutional) constraints. This paper presents a preliminary report on
the PESTELI constraints faced by FMgrs in tertiary institutions. Based on a convenience sample
survey of 31 institutional FMgrs, the relative levels of impact of the underlying constraints to
each PESTELI broad category were analysed. Results showed that, at the broad category level,
economic set of factors were perceived as the most influential constraint accounting for about 23
percent of the problems faced by FMgrs. The two most significant challenges facing tomorrow’s
institutional FMgrs relate to leadership and innovation, and information technology applications.
The relative levels of impact of the underlying constraints and of the key challenges faced by
FMgrs in the future are reported.  

Keywords: Facilities management, institutional facilities, property management, strategic
facilities management, PESTELI analysis.  




