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Abstract: The overall aim of this paper is to identify critical success factors that would help Private Finance Initiative/facility management
(PFI/FM) contractors to avoid performance failure payment deductions in Public Private Partnership/PFI (PPP/PFI) projects (constructed fa-
cilities). Using focus groups discussions, 36 possible factors that could influence performance failure payment deductions were identified and
put together in a questionnaire survey. Analysis included reliability analysis that enabled identification of 29 reliable factors from the initial 36
factors. Using linear multiple regression, the best seven predictors that could help PFI/FM contractors to avoid performance payment failure
deduction were identified from the 29 reliable factors. With the aid of another set of data and Spearman’s rank correlation analysis, the seven
predictors referred to as critical success factors were validated to confirm their dependability and wider applicability. The seven critical success
factors include: (1) good working relationship with client, end-users, subcontractors, and suppliers; (2) minimal use of subjective measures as
key performance indicators (KPIs); (3) a functioning help desk in place to receive service requests and complaints;, (4) explicit and realistic
performance standards, criteria, andweighting systems; (5) quality of service delivery that meets requirements of output specification; (6) use of
the Just-in-Time approach compared with a prescheduled maintenance regime; and (7) PFI/FM contractor active participation in the design
process. The research findings would help both PFI/FM contractors and private project consortiums to maximize their profits/returns on
investment by improving their performance and avoiding payment deductions in PFI projects. Public sector clients and occupants/users of their
facilities would also achieve full value for money by enjoying facilities that adequately meet their needs and requirements. DOI: 10.1061/
(ASCE)CF.1943-5509.0000367. © 2013 American Society of Civil Engineers.
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Introduction

Since 1992, theUnitedKingdom (U.K.) government has changed its
approach from a traditional delivery of providing a range of public
service projects, such as hospitals, schools, prisons, roads, etc., to
privately finance, design, construct, manage, and operate these fa-
cilities. This is popularly known as the Private Finance Initiative
(PFI) or Public Private Partnership (PPP or P3). PFI involves using
the private sector’s finance, management skills, and capabilities in
the provision of public sector projects and services (Akintoye et al.
1998; Carrillo et al. 2006, 2008). The main guiding principles are to
use the private sector in the provision of constructed facilities using
awhole life approach—delivering andmaintaining for thewhole life
of the concession (not just constructing works and then walking
away). It is what Robinson and Scott (2009) referred to as BEST
(Build, Evaluate, and Stay Throughout) compared with BAD (Build
And Disappear) practices (Winch 2000).

The whole life approach encompasses facility management (FM)
(operation and maintenance) of the projects (constructed facilities)
throughout the entire contract term (concession period), usually

25–30 years (El-Haram and Agapiou 2002). The private sector
consortium that is expected to deliver the whole project (including
finance, design, construction, operation, and maintenance) to the
Authority (government or public sector client) is usually called a
Special Purpose Vehicle (SPV). SPV is a project consortium con-
sisting of (1) lenders and investors who provide money to finance the
project, (2) a construction contractor who is responsible for the design
and construction phase of the facility, and (3) a FM contractor or
service provider who manage and operate the constructed facility,
including delivery of associated services over an agreed durationwith
the public sector client. Although in some cases a single company
could act as both the construction contractor and FM contractor,
in other cases, it could be two separate entities with an interface
agreement between both contractors. In the U.K. the later is more
common, particularly for PFI building projects. Because of these two
cases, in this paper, the writers have used a PFI contractor to indicate
a situation where a single company takes both responsibilities and
a FM contractor if the situation only involves operation and main-
tenance of the facility. Where necessary, the acronym PFI/FM con-
tractor has been used to denote both types of operations in the paper.

The public sector client does not pay for the construction of the
facility and would only pay (the unitary charge) for the project based
on it usage after the facility has been constructed. This unitary
charge is the payment for using the constructed facility and its as-
sociated services. It contains subelements that are used for debt
servicing, equity return, and service provision (Yescombe 2002).
It is based on a principle of only paying for services according to
the performance achieved or quality delivered under the contract
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agreements. In this case, the public sector does not purchase assets or
even have an active interest in the property (Jones 2000). Instead, the
public sector client purchases services and specifies its requirements
in terms of performance output specification (Robinson and Scott
2009). For example, a local authority such as the U.K. National
Health Service (NHS)would not just procure a hospital building that
consists of theaters, but would purchase services of operating the-
aters that have internal temperature and lighting levels among other
thingswithin specified limits. This gives the SPV, through it PFI/FM
contractor, the scope to determine how best to deliver the services to
the required quality and performance levels. Where the services do
not meet the performance standards imposed by the public sector
client (e.g., the required specified temperature), penalties in form of
payment deduction, usually called performance failure payment
deduction, are paid or deducted from the unitary charge by reducing
the amount due to the project consortium for that particular month
(Yescombe 2007). Such penalties are intended to incentivize and
improve the performance of the project company and its PFI/FM
contractor to enable achievement of value for money for the public
sector client (Abdel Aziz 2007). The National Audit Office (NAO
2009) confirms this by highlighting that the use of penalties in the
PFI contract is one of the most important reasons for delivery of
projects to the contracted price.

With this background, the main objective of this study identifies
critical success factors that can help PFI/FM contractors and the
project company to avoid payment deductions because of perfor-
mance failure in PFI/PPP projects (constructed facilities). Another
payment deduction in the operation of a PFI/PPP constructed facility
is unavailability deductions, which usually occur where a particular
service is unavailable. It means part or whole of the facility is not
capable of providing the service as required. Examples of this in-
clude a building that does not provide shelter from wind and rain, or
a nonprovision of heating, light, water, or other utilities. This study
focuses on the performance failure deduction compared with the
unavailability deduction because of the infrequency of the latter.
According to Yescombe (2007), “once construction of a facility is

complete, the chances of any prolonged period of unavailability are
quite small.” This was supported by a U.K. report on schools’ PFI
projects, which found that availability mechanismsworkedwell, but
performance management process needed more improvement
(PartnershipsUK2005). This study therefore examines performance
failure deduction in terms of critical success factors that enables its
avoidance. Cooke-Davies (2002) defines critical success factors as
the inputs that lead either directly or indirectly to the success of
a project. According to Muller and Turner (2007), critical success
factors are elements of a project that can be influenced to increase the
likelihood of success. These are independent variables that make
success more likely. The success of a project in this case is to avoid
payment deductions because of performance failure.

The hypothesis of this study is that there are unique factors that
can influence and help to avoid performance payment deductions in
PFI/PPP constructed facilities. Relying on the epistemological tra-
dition of empiricism, this study initially utilized focus groups dis-
cussions to explore possible factors and later confirm their wider
applicability through a questionnaire survey. Data generated were
used to construct a regression model to predict avoidance of per-
formance failure payment deductions. Themodel was later validated
using another set of data from the industry. The findings of this paper
would be of interest to all stakeholders of PFI/PPP projects, because
identifying these critical factors would not only help in reducing or
eliminating payments deductions, but would also ensure delivery of
services to the agreed performance levels. PFI/FM contractors might
seek to utilize the important identified factors to improve their per-
formance in the management of PFI/PPP constructed facilities.

Service Delivery and Performance Management in
Private Finance Initiative/Public Private Partnership
Constructed Facilities

The service quality and delivery in a PFI/PPP constructed facility is
based on four important elements shown in Fig. 1, and include (1)

Fig. 1. Framework of PFI service delivery and performance management in constructed facilities
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output specification, (2) FM and non-FM services delivery and
operation, (3) a performance management system, and (4) payments
mechanism. These elements are confirmed by Robinson and Scott
(2009), with the exception of the second element, which is ac-
knowledged implicitly. Normally, the public sector client will
specify the level of service required in the output specification in
terms of output standards that must be met by the PFI/FM contractor
through delivery of FM and non-FM services (Heavisides and Price
2001). The quality of service from the FM and non-FM provisions
are measured and monitored through a performance management
system (Fitzgerald and Melvin 2002). The corresponding level of
performance is what determines the payments from the public sector
client. Where the quality of service does not meet the minimum
service standards specified in the output specification, payment
deduction can be triggered in the form of performance failure
payment deduction (Yescombe 2007). Each of the elements is
further discussed in detail in the following.

Output Specification

This is arguably the most important document in PFI/PPP pro-
curement (4ps 2006). It is the medium through which the public
sector client defines their needs in output terms that the service
provider (PFI/FM contractor) delivers throughout the project term
(NAO 1999; Straub 2010). According to the Private Finance Unit
of the U.K. Ministry of Defense (MOD-PFU 2010), it serves three
major purposes, which include:
1. It is the contractual statement of the public sector client’s

service requirements, which must be defined before formal
engagement with the private sector industry;

2. It forms the basis upon which the bidders prepare their
proposals and tenders are evaluated; and

3. It also forms the basis against which performance or qualities
of service delivered by contractors are monitored during
operation of the constructed facility.

The output specification, also referred to as performance-based
specification (PBS), differs from the traditional technical specifi-
cation, because the latter involves defining how a service should be
delivered by specifying or prescribingmaterials, labor, etc., whereas
the former is about what the constructed facility does in terms of
service required and levels of operation (Meacham et al. 2005;
Gruneberg et al. 2007). The output specification is therefore pre-
pared in alignment with user’s needs, as conveyed in the “Statement
of User Needs” or “Key User Requirements” (MOD-PFU 2010). A
typical output specification normally contains two parts that in-
clude both physical accommodation and service performance
standards (Robinson and Scott 2009). The physical accommoda-
tion includes the physical aspect of the facility that is expected to
meet the desired needs of the users. For example, the provision of
a classroom block in a school would not just form part of the output
specification. It would contain outputs for the provision of space for
students to learn, keep their personal belongings, interact among
themselves, work/revise, and surf the Internet so that the user can
achieve the outcome of good morale, improved learning, and
scholarship. The service standards contain the extent and levels of
service required, weightings of service delivery depending on
priority, performance assessment criteria, rectification period if
service fails, and ratchet mechanisms for repeated or wide spread
failures, among other things. Sources of problems with regards to
output specifications usually relate to lack of completeness and
clarity. The 4ps (2006) recommends a clear output specification,
with the public sector client, SPV, and PFI/FM contractor un-
derstanding its implications and agreeing to as much detail as
possible before contract close.

Facilities Management and Non-Facilities Management
Services Delivery and Operation

In the PFI/PPP contract, service delivery and operations could range
from hard FM services (such as fabric maintenance, mechanical, and
electrical services, etc.) to soft services (such as cleaning and
housekeeping, site security, central switch board services, etc.)
depending on the nature of the project (Robinson and Scott 2009).
For example, in a PFI road project, apart from actual maintenance of
the road to avoid deterioration and maintenance of traffic lights, soft
services could include cleaning of the road surface and replacement
of broken signs, etc. (Yescombe 2007). In a school PFI project, non-
FM services could also be included as part of the output specifi-
cation, which the PFI/FM contractor has to provide, and might
include caretaking, porterage, janitorial, catering, waste manage-
ment, and site supervisory services (BSF 2008). According to
Wiggins (2010), FM service entails development, coordination, and
management of all core, noncore, and support services of an or-
ganization, together with buildings to positively assist the client
organization in the delivery of its strategic objectives.

The PFI/FM contractor normally delivers their services using
two modes of strategies that include (1) in-house service delivery,
and (2) outsourcing to specialists (Atkin and Brooks 2009). Most
building operations that includemaintenance are normally delivered
in-house, whereas support service operations, such as cleaning,
catering, mail, security, etc., are usually outsourced. The mainte-
nance operations are expected to comply with the output specifi-
cation using a variety ofmaintenance service regimes. These include
planned and unplanned maintenance services (Wiggins 2010). The
planned maintenance could either be preventive in nature (pre-
ventive maintenance) (Straub 2010) or to restore an item to a state so
that it can perform its required function after a fault (corrective
maintenance) (BSI 1993). Chanter and Swallow (2007) further
classified preventive maintenance into (1) scheduled maintenance
(carried out at predetermined intervals of time, mileage, etc.), or (2)
condition-based maintenance, which is initiated as a result of
knowledge of the condition of an item from routine or continuous
monitoring. In contrast, unplanned maintenance has no preset plan
and is mostly emergent in nature, “which is necessary to put in hand
immediately to avoid serious consequences” (BSI 1993). Although
both corrective and emergent maintenance are used to restore
functional performance after failure, their differences lies in the
urgency of the latter, which is not a prerequisite for the former.

Performance Management System

Under the PFI/PPP contract regime for constructed facilities, there is
usually a mechanism by which public sector clients measure and
monitor performance or quality of service delivered by PFI/FM
contractors against agreed standards set out in the output specifi-
cation. This is referred to as a performance management system
(PMS) (NAO 2010). The overall goal of any PMS is to ensure
organizations and its associated services function effectively and
efficiently (Straub et al. 2010), and in this case to achieve value for
money (Akintoye et al. 2003). PMS includes performance mea-
surement and monitoring regimes (HM Treasury 2007a). A per-
formancemeasurement system deals with what and how tomeasure.
For the what to measure, a typical approach is to create a matrix of
key performance indicators (KPIs) (Yescombe 2007). In the case of
how to measure, it is usually based on weighting systems, where
each section of the service delivered is given a weighting based on
the level of their criticality (HM Treasury 2007a). In contrast, the
performancemonitoring regime dealswithwho andwhen tomonitor
the performance. Each is further discussed in the following.
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Key Performance Indicators
Coxet al. (2003) definedKPIs as compilations of datameasures used
to assess the performance of construction operations. TheU.K.NAO
(2003b) acknowledged that most PFI contracts use KPIs as a
benchmarking tool for contractors’ evaluation with regards to ser-
vice delivery. Despite the classification of KPIs into results-oriented
and process-orientated indicators by Takim and Akintoye (2002), it
is the former that is normally used in the PFI contract. It could either
be objectively or subjectively measured or a combination of both
(Lam et al. 2010). For example, objective measures in a road project
could include the number of accidents, speed of traffic, etc., whereas
teacher and student satisfaction surveys could constitute subjective
measures for a school project. A combination of both was used in
the evaluation of a PFI hospital project by Wang (2008), which
included length of waiting, the length of stay, the methicillin-
resistant Staphylococcus aureus infection rate, the Clostridium
difficile infection rate, and patient experience.

Weighting Systems
From existing literatures, three approaches have been identified as
possible methods on how to measure performance under a PFI
contract. These include (1) a performance scoring system, (2) fixed
deductions, and (3) performance penalty points. Under the perfor-
mance scoring system, performance services are scored and mea-
sured according to a percentage scale (NAO 2005). The performance
score is calculated after grouping individual services into bundled
services and weighted in proportion of the total services based on
their importance (NAO 2003c). Individual service performances are
measured against associated KPIs and scored to achieve scores for
each bundled service. The minimum performance score for which
payments are paid in full is usually 95%, as evidenced from some
PFI projects in the U.K. [e.g., Laganside Courts (NAO 2003a);
Home Office Headquarters (NAO 2003c); Darent Valley Hospital
(NAO 2005)]. If performance falls below a 95% score, greater
payment deductions are made from the full amount payable for that
month as the performance score declines. Fig. 2 shows an example of
a portering, internal security, and transport section of a PFI Hospital
in the U.K., where payment receipts declined, once the performance
scores were below 95% [Darent Valley Hospital (NAO 2005)].

The second approach on how to measure performance is to use
a fixed deductions method. This is normally used for specific inci-
dents where failures that occur are germane and fundamental to the
main operation and existence of the project. A typical example

includes escape from prisons by prisoners, which would normally
attract a heavy fixed fine under existing PFI prison projects in the
U.K. (NAO 2003b). Another example is in relation to performance
failures in admission wards, operating theaters, and accident and
emergency sections of a PFI hospital, which are germane to patients’
health care. The third approach for performance measurement in-
cludes the use of performance penalties in the form of penalty points
(HM Treasury 2007a). In this case, KPIs and the associated number
of penalty points for failure on each incident are identified and agreed
upon during contract negotiation and before project startup.

A more grievous incident would attract higher penalty points
(NAO2003b). For example, in aU.K. PFI prison project, an incident
involving assaults against other prisoners or staff members would
accrue 20 points, whereas failure to complywith a cleaning schedule
by cutting grasses outside the prison would only gain 2.5 points, as
shown in Fig. 3. After a set period (usually quarterly or yearly), the
accrued number of points is compared with the contractually agreed
baseline. The baseline is based on built-in tolerances, in which
higher resources are required to meet contractual obligations than
would normally be needed (HM Treasury 2007a). If the accrued
performance points are greater than the baseline total, then the
contract sets out howmuch the unitary charge should be reduced, as
shown in Fig. 4. All three methods of the weighting systems can be
used unilaterally or jointly depending on the nature of the PFI
project.

Performance Monitoring
According to the U.K. (HM Treasury 2007b), performance moni-
toring should occur at three levels and include: (1) self-monitoring
by the PFI/FM contractor through its own quality management
system, to record its own performance failure; (2) an evaluation of
the contractor’s quality management system by the public sector
client with the right to conduct planned and random spot checks; and
(3) ability of users to report failures through a help desk. In the self-
monitoring regime, the PFI/FM contractor would normally produce
reports for monthly meetings, highlighting failures that have oc-
curred, achievement of milestones against timescales, users’ feed-
back, and action taken to address problem areas (HM Treasury
2007b). The public sector client would normally obtain a right to
audit and to verify information contained in the report (Partnerships
UK 2006). Computerized systems also makes the auditing straight-
forward and accurate. In some cases, where the contractor fails to
report a performance failure, the PFI contract may contain provisions

Fig. 2. U.K. Darent Valley Hospital: monthly performance related Payment for Portering, internal security, and Transport (NAO 2005)
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for further payment deductions, normally referred to as reporting
failure deductions (4ps 2004).

Payment Mechanism

The payment mechanism is the heart of any PFI contract (HM
Treasury 2007a), and generally aims to achieve six principal ob-
jectives, which include:
1. Reward and determine payment for work done by the PFI/FM

contractor (Abdel Aziz 2007);
2. Put allocation of risk and responsibility between the public

sector client and PFI/FM contractor into financial effect (4ps
2004);

3. Establish incentives to deliver high-quality services and per-
formance (HA 2006);

4. Enable achievement of public sector client project objectives,
including best value for money throughout the project dura-
tion and the concession period (HM Treasury 2006a);

5. Strengthening of long-term partnerships and relationships
(HM Treasury 2006b); and

6. Supporting effective contract management of the PFI project
(Partnerships UK 2006).

The key features of PFI payment mechanisms have been high-
lighted by many U.K. Government department documents (HM
Treasury 2007b; 4ps 2004, 2007) and include (1) “no payment until
constructed facility and associated services are available,” (2)
“single unitary charge for the service delivered (incorporating
availability and performance),” (3) “payment deductions for sub-
standard performance,” and (4) “payment deductions reflects
severity of failure.” Apart from these key features, the payment
mechanism must clearly set out a time period for repair and rec-
tifications of failures, depending on the criticality of the affected
area, before payment deductions can be triggered. It must also in-
clude ratchet mechanisms, whereby recurrence or widespread
failures across key services in a project would lead to higher de-
ductions (Yescombe 2007). In general, Treasury Taskforce Private

Finance (1998) advised that the key to a successful payment
mechanism includes a strong linkage and integration to output
specification, KPIs, performance measurement, and contract mon-
itoring. This would prevent discrepancies within the whole PFI
contract mechanism, thus enabling successful service operation and
performance from the PFI/FM contractor.

Research Methodology

To identify a comprehensive list of factors that would help PFI/FM
contractors to avoid payment deductions as a result of performance
failure, it was imperative for the study to use a methodological ap-
proach that would be explorative in nature. Hence, a philosophical
paradigm of empiricism was employed with two major cynosures.
The first facilitated authentic representations by capturing actual
meanings and interpretations that actors subjectively ascribe to
phenomena through their experiences and everyday realities
(Alvesson and Deetz 2000). This was against the imposition of an
a priori theory or variables from existing literature that would just be
tested in a deductive approach (Johnson and Duberley 2000). The
second enabled confirmation of the wider applicability of these
subjective representations and actual meanings across industry
practices. Accordingly, a two-way research process consisting of
focus groups discussions and a questionnaire survey were used to
satisfy these two cynosures, respectively. The focus groups helped to
bring together important stakeholders in PFI projects, particularly
with respect tomanagement of constructed facilities. These included
PFI/PPP managers, project managers, facility managers, specialist-
service managers, and other project team members involved in
management of constructed facilities. The general advantage of the
focus group for this task undoubtedly came from their ability to
provide access to a wide range of perspectives in a rather short time,
enabling deeper insights into group thinking and shared beliefs, and
at the same time, allowing individual participants to express their
own opinions (Sommer and Sommer 2002). It further helped

Fig. 3. A selection of PFI contractual performance measures in U.K. prisons (NAO 2003b)

Fig. 4. Performance payment deductions in some of the U.K. PFI prisons (NAO 2003b)
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participants to build on one another’s responses and come up with
ideas they might not have thought about in a one-on-one interview.

A total of five focus groups discussions took place in five dif-
ferent PFI/FM contracting organizations that dealt with operation
and maintenance of PFI constructed facilities. The membership of
each focus group was based on previous or current experience of
working in a operation and maintenance phase of a PFI/PPP project.
On average, each focus group consisted of seven participants with
a hierarchical cross section of managers, ranging from line super-
visors to senior head office–based managers. The choice of more
than one firm for the focus group discussion was to avoid specificity
to a type of organization or single organizational culture and to
ensure external validity of research findings. The five PFI con-
tracting firms were selected based on convenience sampling using
the research team network of contacts within the U.K. construction
industry compared with random, selective, or stratified sampling.
Similar studies that used convenience sampling method in PFI/PPP
studies include Li et al. (2005) and Akintoye et al. (1998). On
average, the five firms were in operation for 27 years and were
involved in more than five PFI/PPP projects. During the focus group
discussion, each participant was encouraged to discuss openly what
factors they thought might help to avoid performance failure pay-
ment deductions in the operations and management of PFI con-
structed facilities. Although the research team maintained openness
and neutrality throughout each focus group discussion, con-
versations were steered when discourses drifted from the main topic
area and when some individuals tried to dominate the discussion.
The focus groups discussions lasted for a mean of 55 min. All
discussions were taped and video recorded, and were later checked
against all the notes taken so that any useful data were not missing.
The data were later transcribed and combined, and a comprehensive
list of factors was compiled.

The compiled list of factors was put together in a preliminary
questionnaire survey. This served as a pilot study with the aim of
evaluating the relevance, complexity, length, and layout of the
questionnaire before being sent out to the wider industry. The
respondents included four FM directors and three PFI facility
managers with a mean of 17 years’ experience and who worked on
a mean of four PFI projects. Their comments, which included
rewording and shortening of some questions, were subsequently
used to produce a final questionnaire. In the final questionnaire,
participants were asked on an individual basis to indicate the im-
portance of the factors on a seven-point Likert scale, where 1
represented a response of not important and 7 represented most
important. Another part of the questionnaire asked participants to
rate the overall success of their company in avoiding performance
failure payment deduction in previous PFI projects, also on a seven-
point Likert scale, where 1 represented a response of not successful
and 7 represented very successful. The data collected from the
surveywere subsequently analyzed using the Statistical Package for
Social Sciences (SPSS) software.

Using the current list of U.K. PFI/PPP projects in operation from
the HM Treasury website (http://www.hm-treasury.gov.uk/ppp_pfi_
stats.htm), a total of 200 PFI/FM organizations were randomly se-
lected and sent the final questionnaire. This was done via e-mail or
postalmail for those that could not be contacted by e-mail. Ninety-one
questionnaires were returned, representing a response rate of 45.5%.
Four of the questionnaires were incomplete and were consequently
discarded, leavingonly87usable questionnaires for analyses (43.5%).
Of the respondents, 17.2, 5.8, 35.6, 19.5, and 21.9% were FM di-
rectors, SPV managers, facility managers, maintenance engineers,
and facility site supervisors, respectively. They had amean of 15years
of experience in the construction industry andwere involved in amean
of three PFI projects. Table 1 shows the list of all 36 factors.

Analysis of Results

In an effort to achieve the main study objective, which included
identifying critical success factors that could help to avoid payment
deductions because of performance failure, a rigorous statistical
process was employed. This included reliability analysis and
multiple regression modeling, followed by model validation using
nonparametric testing of Spearman’s rank correlation coefficient.
The purpose and rationales behind these analyses included the
following:
• Reliability analysis: to statistically examine whether the 36

factors in the questionnaire consistently reflected the construct
it was measuring;

• Regression modeling: to identify the critical success factors that
significantly predicted avoidance of performance failure pay-
ment deductions; and

• Spearman’s rank correlation coefficient: to examine howwell the
identified factors from the regression model actually predicted
avoidance of performance payment deductions. This enabled
comparison of model-predicted scores with the actual rating by
respondents on a new sample of data to validate the model.

Reliability Analysis

Reliability analysis was carried out to statistically examine the
consistency of factors and its scale was used in measuring avoidance
of performance failure payment deductions. It helped to confirm the
wider applicability and validity of the factors identified from the
focus group discussions, whereas at the same time it enabled con-
sistency, such that the factors yielded the same result over time.
Using a common reliability scale named Cronbach’s a, it was
possible to statistically test the internal consistency of the 36 factors
in the questionnaire. Mathematically, Cronbach’s a is written as

a ¼ N2COV
P

S2factor þ
P

COVfactor
ð1Þ

whereN 5 the total number of factors; COV5 average covariance
between factors; Sfactor 5 variance of each factor; and COVfactor 5
covariance within a factor. The Cronbach’s a has a reliability co-
efficient that varies from 0 to 1. The higher the reliability coefficient,
the greater the internal consistency of the whole data to statistically
measure the construct it was designed to measure (Norusis 2008).
Field (2005 ) suggests that a value of 0.7 or greater is an acceptable
value, with a substantially lower value indicating unreliable factors
in the measure of the construct. The result of this statistical test is
shown in Table 1. The overall reliability of Cronbach’s a is 0.913,
indicating a very good reliability and internal consistency with most
of the data. In Table 1, two important data are included in the third
and fourth columns, labeled Correlated item: total correlation and
Cronbach’s a, if item deleted, respectively.

The Correlated item: total correlation column is the correlation
between each factor and overall reliability of the whole data. In re-
liable data, all factors should correlate with the overall reliability,
and any correlation coefficient less than 0.3 should be dropped,
because that particular factor does not contribute to the data re-
liability, and therefore, is not a good measure of the construct (Field
2005). The values in the column labeled Cronbach’s a, if item
deleted are the value of the overall reliability, Cronbach’s a, if the
factor is not included in the calculation or if it is deleted. This means
that the deletion of the factor would improve the overall reliability.
Because the overall reliability of this data is 0.913, any factor ef-
fectively contributing to the data should have values equal to 0.913
or less. In contrast, a factor that is not contributing would therefore
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have a value greater than 0.913. Based on these rules, seven factors
were removed from the list of 36 factors as a result of having
a Correlated item: total correlation less than 0.3 and/or Cronbach’s
a, if item deleted greater than 0.913. The remaining 29 factors are
discussed in Multiple Regression Modeling for further analysis.

Multiple Regression Modeling

After identifying the reliable factors that would produce consistent
results over time through reliability analysis, the next step was to
construct a regression model to identify critical success factors that
would help PFI/FM contractors to avoid performance failure pay-
ment deduction. This was achieved using linear multiple regression.
This approach was adopted on the premise that one or more factors
(independent variables or predictors) would correlate maximally
with the outcome variable (dependent variable). Mathematically,
this is written as

Yi ¼ ðb0 þ b1F1 þ b2F2 þ b3F3 þ⋯þ bnFniÞ þ ɛi ð2Þ

where Y 5 outcome or value of dependent variable; b0 5 constant
and is the intercept at theY axis; b1 5 coefficient of the first predictor
(F1); b2 5 coefficient of the second predictor (F2); b3 5 coefficient
of the third predictor (F3); bn 5 coefficient of the nth predictor (Fn):
and ɛi 5 error term, which is the difference between the value
predicted and actual value of Y for the ith respondents.

Applying the preceding regression equation to this study, the
independent variables are the 29 factors from the reliability analysis
in Table 1. The dependent variable is the avoidance of performance
failure payment deduction, whichwasmeasured in the questionnaire
using respondents’ ratings on overall success of their company in
avoiding performance failure payment deduction. The two set of
variables were input into the SPSS software, and a stepwise re-
gression method was used.

Table 2 shows the model summary that contained seven possible
models and their predictors. The third column of the table shows R2,
which is called the coefficient of determination and is the correlation
between the observed values of Y and the values of Y predicted by
the multiple regression. R2 normally ranges from 0 to 1, and a large

Table 1. Reliability Analysis

Cronbach’s a reliability coefficient 5 0.913

No. Factors
Corrected item:
total correlation

Cronbach’s a if
item deleted

F1 Strong interface among output specification, KPIs, and performance monitoring systems 0.584 0.910
F2 Quality of service delivery meets requirements of output specification 0.502 0.905
F3 Clear and transparent output specification 0.612 0.909
F4 Routine self-monitoring of performance and regular internal audit by PFI/FM contractor 0.482 0.911
F5 Good working relationship with client, end-users, subcontractors, and suppliers 0.448 0.901
F6 Involvement of PFI/FM contractor in drafting output specification 0.411 0.911
F7 Functioning help desk is in place to receive service requests and complaints 0.512 0.903
F8 Prompt and effective response to client/end-users requests 0.405 0.911
F9 Explicit and realistic performance standards, criteria, and weighting systems 0.637 0.908
F10 Routine satisfaction surveys and feedback from client/end-users to improve quality of service 0.587 0.909
F11 Efficient communication among internal and external service providers 0.499 0.910
F12 Minimal use of subjective measures as KPIs 0.450 0.901
F13 Effective planning and scheduling of maintenance work 0.550 0.910
F14 Availability and sufficient rectification period in PFI/FM contract 0.546 0.910
F15 PFI/FM contractor active participation in design process 0.643 0.908
F16 Availability and adequate funding of maintenance reserve account 0.515 0.910
F17 Design complies with requirements of output specification 0.473 0.911
F18 Regular consultation with the client on maintenance schedules and plans 0.435 0.911
F19 Timely feedback to subcontractors/suppliers on unachieved targets 0.481 0.910
F20 Commitment to continuous improvement and innovation 0.419 0.911
F21 Use of highly skilled and competent workmanship in service operation 0.544 0.910
F22 Preference for usage of long-term durable materials compared with low-quality products 0.465 0.911
F23 Use of Just-in-Time approach compared with prescheduled maintenance regime 0.563 0.910
F24 In-depth understanding of payment mechanism and its calibration 0.521 0.910
F25 PFI/FM contractor performance monitoring procedures are clear and well documented 0.471 0.907
F26 Early identification and effective management of service operations risks and liabilities 0.511 0.911
F27 Amiable management of conflicts/disputes with client, end-users, subcontractors, and suppliers 0.431 0.909
F28 Strong Interface between major elements’ design life and life cycle maintenance 0.537 0.911
F29 Adequate and effective contingency plans in the delivery of core/germane services 0.499 0.908
F30a Use of knowledge from past experience in PFI/PPP FM 0.270 0.917
F31a PFI/FM contractor has clear procedures for management of its subcontractors 0.252 0.955
F32a Timely payments of supplier/subcontractor(s) fees 0.277 0.924
F33a Steady devotion and commitment to maintenance schedules 0.293 0.915
F34a Efficient deployment of personnel, material, and plant resources 0.224 0.933
F35a Adopting principle of prevention is better than cure in service delivery 0.266 0.916
F36a Use of proven maintenance methods and techniques 0.253 0.931
aFactors deleted in the list based on Corrected item: total correlation and Cronbach’s a.
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value shows howwell themodel predicts the observed data. Because
Model 7 has the highest R2, it is therefore selected as the regression
model for this study. With the R2 having a value of 0.719, it means
themodel can explain71.9%of thevariability in theoutcomevariable.
This suggests that the model is good at predicting avoidance of
performance failure payment deductions in PFI projects.

Other criteria that help to confirm the accuracy of the model in-
clude the adjustedR2, standard error of estimate, the Durbin-Watson
test, and the significance level of the F statistic. The adjusted R2

suggests how well the model generalizes beyond the existing data,
and ideally should be the same or close to the values of R2 (Dancey
and Reidy 2007). Their difference normally refers to a loss of
predictive power or shrinkage and is very small in this model, with
a value of 0.051 (0.719–0.668). This accounts for 5.1% less variance
in the outcome, signifying a good cross validity of the model. The
standard error of estimate is a measure of the error of predictions in
themodel. In a goodmodel, it is expected that the predictor variables
would have a perfect relationship with the outcome variable, thus
less error, and should be very small and close to zero. InModel 7, this
value is 0.3398, which is small and shows the good predicting
power of the model. Furthermore, Pallant (2005) highlighted that
for any two observations predicted, the errors (residuals) must be
independent and not correlated. Durbin-Watson statistics tests
these correlations and varies between 0 and 4, with a value around 2,
indicating that the residuals are uncorrelated, and thus, are a good
model (Field 2005). In this regression, this value according to
Table 2 is 1.97, which is approximately 2, and thus, shows lack of

autocorrelation. Finally, ANOVA also substantiates whether the
model is a significant fit of the data overall and should be less than
0.05 (95% confidence interval). Table 2 confirms this fitness for
Model 7 with a value of 0.000.

After examining the model predicting power and fitness, the next
phase is to identify the predictors in the model along with their
significance. Accordingly, Model 7 shows that there are seven best
predictors of avoidance of performance failure deduction from the
29 factors that served as independent variables for the regression
analysis. Please note that the 29 factors were the reliable factors
identified after conducting reliability analysis on the initial 36 fac-
tors that were included in the questionnaire survey. These seven
predictors (Table 3) are referred to as critical success factors for
avoiding performance failure payment deductions in PFI con-
structed facility and include:
• F5: good working relationship with client, end-users, subcon-

tractors, and suppliers;
• F12: minimal use of subjective measures as KPIs;
• F7: functioning help desk is in place to receive service requests

and complaints;
• F9: explicit and realistic performance standards, criteria, and

weighting systems;
• F2: quality of service delivery meets requirements of output

specification;
• F23: use of Just-in-Time approach compared with prescheduled

maintenance regime; and
• F15: PFI/FM contractor active participation in design process.

Table 2. Model Summary and ANOVA

Model R R2 Adjusted R2 Std. error of the estimate

Change statistics ANOVA

R2 change F change Sig. F change Durbin-Watson F Sig.

1 0.578a 0.334 0.311 0.4896 0.334 5.245 0.026 1.97 14.302 0.009b

2 0.627b 0.394 0.361 0.4714 0.060 5.482 0.023 13.107 0.005c

3 0.740c 0.548 0.506 0.4146 0.154 7.108 0.01 13.071 0.003d

4 0.771d 0.594 0.548 0.3966 0.046 6.027 0.017 12.911 0.000e

5 0.795e 0.631 0.582 0.3815 0.037 5.285 0.026 12.716 0.000f

6 0.818f 0.669 0.617 0.3648 0.038 5.865 0.019 12.901 0.000g

7 0.848g 0.719 0.668 0.3398 0.050 8.772 0.005 14.189 0.000h

Note: Dependent variable—avoidance of performance failure payment deduction.
aPredictors: (constant), F5.
bPredictors: (constant), F5, F12.
cPredictors: (constant), F5, F12, F7.
dPredictors: (constant), F5, F12, F7, F9.
ePredictors: (constant), F5, F12, F7, F9, F2.
fPredictors: (constant), F5, F12, F7, F9, F2, F23.
gPredictors: (constant), F5, F12, F7, F9, F2, F23, F15.

Table 3. Regression Model Results

Predictors

Unstandardized
coefficients

Standardized
coefficients b t Sig.

Collinearity
statistics

B Std. error Tolerance VIF

(Constant) 2.02 0.60 3.38 0.013
F5: Good working relationship with client, end-users, subcontractors, and suppliers, 0.23 0.07 0.34 3.55 0.011 0.60 1.67
F12: Minimal use of subjective measures as KPIs 0.37 0.09 0.36 4.20 0.003 0.78 1.29
F7: Functioning help desk is in place to receive service requests and complaints, 0.50 0.11 0.43 4.75 0.001 0.69 1.44
F9: Explicit and realistic performance standards, criteria, and weighting systems, 0.17 0.06 0.19 2.89 0.037 0.74 1.35
F2: Quality of service delivery meets requirements of output specification 0.20 0.07 0.24 3.07 0.019 0.90 1.11
F23: Use of Just-in-Time approach compared with prescheduled maintenance regime 0.22 0.06 0.26 3.11 0.015 0.80 1.25
F15: PFI/FM contractor active participation in design process 0.19 0.09 0.21 2.96 0.031 0.73 1.37

Note: Dependent variable: avoidance of performance failure payment deduction.
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To confirm the significance of these three predictors, the t-test
significance value for each predictor and collinearity statistics, as
shown in Table 3, are examined. If the significance level is less than
0.05, then the predictor is making a significant contribution to the
model, with a smaller value demonstrating a higher contribution. For
this model, all seven predictors have values that are less than 0.05,
confirming their significance to the model. Factor F7: Functioning
help desk is in place to receive service requests and complaints has
the highest contribution, whereas F9: Explicit and realistic perfor-
mance standards, criteria, and weighting systems has the least
contribution based on their significance values of 0.001 and 0.037,
respectively. The collinearity statistics measures whether there is
strong linear relationship among the predictors that is not good for
the model. This is measured using the variance inflation factor
(VIF), which should be less than 5, and the tolerance statistic,
which is the reciprocal of VIF and should not be less than 0.2 (Hair
et al. 2006). In thismodel, all the tolerance statistics are greater than
0.2, whereas theVIF are less than 5. Both of these confirm that there
is no multicollinearity among the predictors/predicting factors.

Using the coefficient values in Table 3, the optimum regression
model, which is a mathematical representation of statistical corre-
lation between the avoidance of performance failure payment de-
duction and associated critical success factors, could therefore be
written as

Y ¼ 2:02þ 0:23ðF5Þ þ 0:37ðF12Þ þ 0:5ðF7Þ þ 0:17ðF9Þ
þ 0:2ðF2Þ þ 0:22ðF23Þ þ 0:19ðF15Þ þ ɛi ð3Þ

Model Validation

After construction of the regression model and identifying the seven
critical success factors, it is necessary to confirm their wider appli-
cability beyond the population surveyed that was used to create the
model. To achieve this validation, another set of PFI/FM contractors
were randomly contacted. A new questionnaire consisting of the
seven critical factors and overall success rate in avoiding perfor-
mance failure payment deduction on a seven-point Likert scale was
designed. Participants were asked to rate the level of importance of
the seven factors in helping to avoid performance failure payment
deduction in their PFI/PPP constructed facilities. Thirty question-
naires were sent to 30 organizations that were randomly selected
from the list of U.K. PFI/PPP projects in operation from the HM
Treasury website (http://www.hm-treasury.gov.uk/ppp_pfi_stats.
htm). These organizations were different from those that initially
participated in the survey used in constructing the model. Seventeen
questionnaires were returned (56.7%). From these questionnaires,
the ratings of the seven critical success factors (predicting factors)
were input into the regression model (Eq. 3), and the overall success
in avoiding performance failure payment deduction was mathe-
matically computed. The model-computed scores were compared
with the actual ratings given by the 17 respondents in their ques-
tionnaires for overall success in avoiding performance failure
payment deductions. Fig. 5 shows a linear positive relationship of
these two sets of scores in a matrix scatter diagram. Spearman’s rank
correlation coefficient, a nonparametric statistic that examines as-
sociation between two ordinal variables, was used to further confirm
this linear relationship. The strength of the relationship is usually
indicated by the coefficient, which ranges from21 to1 1, with the
positive or negative sign indicating the direction of the relationship
(Corder and Foreman 2009). Using SPSS software, it indicated that
the correlation coefficient was1 0.835, with a significance level of
0.00003 at a 99% confidence interval. This result showed a strong,
linear, and positive relationship between the model calculated

scores and the actual ratings given by the respondents. It means the
regression model was a good predictor, and the seven factors were
critical for avoiding performance failure payment deductions in
PFI/PPP projects (constructed facilities).

Discussion

The seven identified factors signify several implications for the
construction industry, in addition to confirming some of the salient
points arising in practice after the postconstruction phase. First, one
of the identified factors that can help to avoid performance failure
payment deductions is ensuring a good working relationship with
client, end-users, subcontractors, and suppliers by the PFI/FM
contractors. This comes from a perspective in which public sector
clients are willing to endure shortcomings and work together with
the PFI/FM contractors in relation to performance failures before
triggering deductions, as long as they are quickly rectified and do not
affect the germane operations of the client. The U.K. NAO (2001)
suggests that this can be achieved if both parties take part in the spirit
of partnerships, where understanding of each other’s business and
a shared common vision are considered at the outset before contracts
are finalized. Smyth andEdkins (2007) confirmed that there is a need
to shift from relational contracting to proactive management of
relationships among PFI/PPP project stakeholders.

Second, two other factors from the seven factors that can help to
avoid performance failure payment deduction relates to explicitness
and lucidity of the performance management system. The factors
concerned include minimal use of subjective measures as KPIs, and
explicit and realistic performance standards, criteria, and weighting
systems. The problem of subjective measures in KPIs relates to
interpretation and ambiguity, prompting the U.K. NAO (2005) to
suggest that PMS works better if subjectiveness is minimized.
Shahin and Mahbod (2007) suggest that KPIs (including associated
performance standards, criteria, and weightings) should follow
specific, measurable, achievable, relevant, time-sensitive (SMART)

Fig. 5. Matrix scatter diagram showing regression model calculated
scores against actual ratings of performance failure payment deductions
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principles. In the case of the PFI performance regime, the KPIs
should be specific rather than general, measurable against objective
criteria, capable of being achieved (i.e., with built-in tolerances
rather than requiring the attainment of perfection), relevant to the
services provided, and assessment of standards and the scoring
mechanism must be capable of being completed on time to calculate
monthly unitary payment.

Third, having a functioning help desk has been highlighted from
the regression analysis as the most important factor in the model.
This would help users of the constructed facility to report any per-
formance failure they come across, so that the PFI/FM contractor
can quickly carry out reactive maintenance and rectify the problem
to avoid payment deductions. Kincaid (1994) point out that it serves
as a feedback system, which can be used for measuring performance
of the FM function. The main essence of FM is to deliver a quality
environment that meet users’ needs and requirements based on an
agreed level of service. The help desk also serves as a single point
of contact for inquiries and normally provides valuable assurance to
the customers (4ps 2007). A related factor to meeting a user’s re-
quirement is another factor in the model, namely, quality of service
delivery meets requirements of the output specification. Quality
service (also referred to as service quality in management literature)
includes how well a delivered service matches customers’ expect-
ations, as highlighted in output specifications (Al-Momani 2000).
Parasuraman et al. (1988) identified five determinants of service
quality that may relate to any service that include (1) tangibles
(physical evidence of the service: appearance of physical facilities,
tools, and equipment used to provide the service), (2) reliability (the
ability to perform the promised service dependably and accurately),
(3) responsiveness (the willingness to help customers and provide
prompt service), (4) assurance (the knowledge and courtesy of em-
ployees and their ability to convey trust and confidence), and (5) em-
pathy (the provision of caring, individualized attention to customers).

Finally, the last two factors relates to use of the Just-in-Time
approach compared with the prescheduled maintenance regime and
the PFI/FM contractor’s active participation in the design process.

Smyth and Wood (1995) highlight the benefits of the Just-in-
Time approach in maintenance compared with planned preventive
maintenance. These include reducing costs by stressing the elimi-
nation of waste and high customer focus that meets service level
agreements. It is about “no delays, no stockpiles, no queues, no
idleness and no useless motion” (Riggs 1987) in the delivery of per-
fect maintenance to meets clients’ demands for a product or service at
short notice (Muhleman et al. 1992). The issue of a FM contractor
participating vigorously in the design process of constructed facilities
has been duly acknowledged by previous research in the field (Nutt
1993; Preiser 1995; Eley 2001; Kelly et al. 2005; Chanter and
Swallow 2007). El-Haram and Agapiou (2002) specifically declare
this factor a part of the major roles and responsibilities of FM con-
tractors in PFI projects. Preiser (1995) highlight that facilities man-
agers should be involved and consulted in the early planning and
predesign phases of a project to highlight possible problems at an
early stage and provide valuable information on facility performance
and operating costs. Chanter and Swallow (2007) assert that many of
the problems encountered in constructed facilities normally stem
from the design stage, particularly during a brief development phase,
where a failure to establish users’ requirements in sufficient details
results in poor performance of the completed facility.

Conclusion

PPP/PFI is now established as amajor form of public procurement in
several countries, such as the United States, U.K., Ireland, Australia,

Canada, France, Netherlands, New Zealand, and Germany, among
others. This study examined critical success factors that could help
PFI/FM contractors avoid performance failure payment deduc-
tions in constructed facilities. After conducting five focus group
interviews in five PFI contracting organizations, 36 possible fac-
tors that could influence performance failure payment deductions
were identified. These 36 factors were put together in a question-
naire survey with a return rate of 87 usable questionnaires for
analyses (43.5%). Thorough analyses that included reliability
analysis, regression analysis, and Spearman’s rank correlation
were conducted. The results from the regression analysis showed
that seven critical factors could be used to avoid performance
failure payment deduction in PFI/PPP constructed facilities. These
factors included a good working relationship with clients, end-
users, subcontractors, and suppliers; minimal use of subjective
measures as KPIs; functioning help desk is in place to receive
service requests and complaints; explicit and realistic performance
standards, criteria, and weighting systems; quality of service
delivery meets requirements of output specification; use of the
Just-in-Time approach compared with the prescheduled mainte-
nance regime; and PFI/FM contractor active participation in the
design process.

In PFI/PPP projects, successful partnerships allow participants to
work together to accomplish their objectives to their mutual benefit,
that is, the public sector receives a service that represents value for
money, and the contractor delivers that service for a reasonable
return. This study contributes to knowledgewith the identification of
critical success factors that can help PFI/FM contractors to avoid
payment deduction, thus fully recovering their financial invest-
ments, at the same time maximizing profit in their business oper-
ations. In addition, public sector clients can achieve full value for
money in the usage of assets that meets their needs, consequently
satisfying the principal objectives of PFI/PPP procurement mecha-
nism. Although this study focused specifically on performance
failure payment deductions, further empirical studies are needed to
know the critical success factors that influence other payment deduc-
tions, such as availability deductions, repeated failure deductions,
and FM operation of PFI projects as a whole. It would be useful to
know the opinions of clients and their facility users regarding
critical factors that determine their satisfaction in PFI/PPP con-
structed facilities. What was reported in this study was limited to the
U.K. construction industry. The findings should therefore be inter-
preted within this context. Studies from other countries using the
PPP/PFI procurement mechanism could also use the findings of
this research to generate a comparative study. This would certainly
provide valuable information and knowledge to both the academic
and the construction industry at large on PPP/PFI procurement and
FM of constructed facilities.

References

Abdel Aziz, A. M. (2007). “A survey of the payment mechanisms for
transportation DBFO projects in British Columbia.” Construct. Manag.
Econ., 25(5), 529–543.

Akintoye, A., Hardcastle, C., Beck, M., Chinyio, E., and Asenova, D.
(2003). “Achieving best value in private finance initiative project pro-
curement.” Construct. Manag. Econ., 21(5), 461–470.

Akintoye, A., Taylor, C., and Fitzgerald, E. (1998). “Risk analysis and
management of Private Finance Initiative projects.” Eng. Construct.
Architect. Manag., 5(1), 9–21.

Al-Momani, A. H. (2000). “Examining service quality within construction
processes.” Technovation, 20(11), 643–651.

Alvesson, M., and Deetz, S. (2000). Doing critical management research,
Sage Publications Ltd, London.

292 / JOURNAL OF PERFORMANCE OF CONSTRUCTED FACILITIES © ASCE / MAY/JUNE 2013

J. Perform. Constr. Facil. 2013.27:283-294.

D
ow

nl
oa

de
d 

fr
om

 a
sc

el
ib

ra
ry

.o
rg

 b
y 

N
D

SU
 L

IB
R

A
R

Y
 o

n 
06

/1
7/

14
. C

op
yr

ig
ht

 A
SC

E
. F

or
 p

er
so

na
l u

se
 o

nl
y;

 a
ll 

ri
gh

ts
 r

es
er

ve
d.

http://dx.doi.org/10.1080/01446190601161465
http://dx.doi.org/10.1080/01446190601161465
http://dx.doi.org/10.1080/0144619032000087285
http://dx.doi.org/10.1108/eb021056
http://dx.doi.org/10.1108/eb021056
http://dx.doi.org/10.1016/S0166-4972(00)00002-X


Atkin, B., and Brooks, A. (2009). Total facility management, 3rd Ed.,
Wiley-Blackwell, Oxford, U.K.

British Standards Institution (BSI). (1993). “British standard BS 3811:
1964 – Glossary of maintenance management terms in terotechnol-
ogy.” British Standard Publishing Ltd, London.

Building School for the Future (BSF). (2008). “BSF PFI Documents –

Payment Mechanism (Schedule 6 to the PFI Project Agreement) -
February 2008.” Æhttp://www.partnershipsforschools.org.uk/library/
BSF-archive/BSF-standard-documents.html#PFIProjectAgreement
Documentsæ (Jun. 21, 2011).

Carrillo, P. M., Robinson, H. S., Anumba, C. J., and Bouchlaghem, N. M.
(2006). “Aknowledge transfer framework: The PFI context.”Construct.
Manag. Econ., 24(10), 1045–1056.

Carrillo, P., Robinson, H., Foale, P., Anumba, C., and Bouchlaghem, D.
(2008). “Participation, barriers and opportunities in PFI: The United
Kingdom experience.” J. Manage. Eng., 24(3), 138–145.

Chanter, B., and Swallow, P. (2007). Building maintenance management,
2nd Ed., Blackwell Publishing, Oxford, U.K.

Cooke-Davies, T. (2002). “The ‘real’ success factors on projects.” Int. J.
Proj. Manag., 20(3), 185–190.

Corder, G.W., and Foreman, D. I. (2009).Nonparametric statistics for non-
statisticians: A step-by-step approach, Wiley, Hoboken, NJ.

Cox, R. F., Issa, R. R. A., and Ahrens, D. (2003). “Management percep-
tion of key performance indicators for construction.” J. Constr. Eng.
Manage., 129(2), 142–151.

Dancey, C. P., and Reidy, J. (2007). Statistics without maths for psychology,
Prentice Hall, U.K.

Eley, J. (2001). “How do post-occupancy evaluation and the facilities
manager meet?” Build. Res. Inform., 29(2), 164–167.

El-Haram, M. A., and Agapiou, A. (2002). “The role of facility manager in
new procurement routes.” J. Qual. Mainten. Eng., 8(2), 124–134.

Field, A. (2005). Discovering statistics using SPSS, 2nd Ed., Sage Pub-
lications, London.

Fitzgerald, E., and Melvin, D. (2002). “The UK private finance initiative
and Glasgow schools.” Facilities, 20(3/4), 119–126.

4ps. (2004). “Housing PFI procurement pack –model documentation,model
11 – payment mechanism.” Æhttp://www.localpartnerships.org.uk/4psæ
(Jun. 21, 2011).

4ps. (2006). “4ps PFI/PPP operational project review 2006 school sector.”
Æhttp://www.localpartnerships.org.uk/UserFiles/File/Oper_Proj_Sup/
SchoolsPFIOperationalReviewSept2006.pdfæ (Apr. 09, 2011).

4ps. (2007). “A guide to contract management for PFI and PPP projects.”
Æhttp://www.localpartnerships.org.uk/UserFiles/File/Publications/4ps%
20ContractManagers%20guideFINAL.pdfæ (Jun. 21, 2011).

Gruneberg, S., Hughes, W., and Ancell, D. (2007). “Risk under performance-
based contracting in the UK construction sector.” Construct. Manag.
Econ., 25(7), 691–699.

Hair, J. F., Anderson, R., Tatham, R. L., and Black, W. C. (2006). Multi-
variate data analysis, Prentice Hall, Upper Saddle River, NJ.

Heavisides, B., and Price, I. (2001). “Input versus output-based performance
measurement in the NHS – The current situation.” Facilities, 19(10),
344–356.

Highway Agency (HA). (2006). “DBFO - design, build, finance, operate –
payment mechanisms.” Æhttp://www.highways.gov.uk/roads/2998.aspxæ
(Jun. 28, 2011).

HM Treasury. (2006a). Value for money assessment guidance, 2nd Ed.,
HM Stationery Office, London.

HM Treasury. (2006b). Strengthening long-term partnerships, HM Sta-
tionery Office, London.

HMTreasury. (2007a). “Standardization of PFI contracts, version 4.” Æhttp://
www.hm-treasury.gov.uk/ppp_standardised_contracts.htmæ (May 30,
2011).

HM Treasury. (2007b). Operational taskforce note 2: Project transition
guidance, HM Stationery Office, London.

Johnson, P., and Duberley, J. (2000). Understanding management re-
search: An introduction to epistemology, Sage Publications Ltd, London.

Jones, O. (2000). “Facility management: Future opportunities, scope and
impact.” Facilities, 18(3/4), 133–137.

Kelly, J., Hunter, K., Shen, G., and Yu, A. (2005). “Briefing from a facilities
management perspective.” Facilities, 23(7/8), 356–367.

Kincaid, D. G. (1994). “Measuring performance in facility management.”
Facilities, 12(6), 17–20.

Lam, E.W.M., Chan, A. P. C., and Chan, D.W.M. (2010). “Benchmarking
success of building maintenance projects.” Facilities, 28(5/6), 290–305.

Li, B., Akintoye, A., Edwards, P. J., and Hardcastle, C. (2005). “Critical
success factors for PPP/PFI projects in the UK construction industry.”
Construct. Manag. Econ., 23(5), 459–471.

Meacham, B., Bowen, R., Traw, J., and Moore, A. (2005). “Performance-
based building regulation: Current situation and future needs.” Build.
Res. Inform., 33(2), 91–106.

Ministry of Defence–Private Finance Unit (MOD–PFU). (2010). “MOD
private finance unit guidance note, out-based specifications for PFI/
PPP projects. Version 0.2. Consultation draft. September 2010.”
Æhttp://www.mod.uk/NR/rdonlyres/DAA6AFD2-49C2-4A7B-B2FB-
2AD976FF542C/0/OutputBasedSpecificationsforPFIPPPProjects.pdfæ
(Apr. 9, 2011).

Muhleman, A., Oakland, J., and Lockyer, K. (1992). Production and op-
erations management, 6th Ed., Pitman Publishing, London.

Muller, R., and Turner, R. (2007). “The influence of project managers on
project success criteria and project success by type of project.” Eur.
Manage. J., 25(4), 298–309.

National Audit Office (NAO). (1999). “PFI and PPP/privatisation recom-
mendations, HC 277.” Æhttp://www.nao.org.uk/Recommendation/
report.asp?repId=197æ (Apr. 09, 2011).

National Audit Office (NAO). (2001). “Managing relationship to secure
successful partnership in PFI projects” Rep. of Comptroller and Auditor
General, HC 375, Session 2001–2002, TSO–Stationery Office, London.

National Audit Office (NAO). (2003a). “Northern Ireland courts Service,
PFI: The Laganside Courts.” Rep. of Comptroller and Auditor General,
HC 649, Session 2002–2003, TSO–The Stationery Office, London.

National Audit Office (NAO). (2003b). “The operational performance of
PFI prisons,”Rep. of Comptroller and AuditorGeneral, HC 700, Session
2002–2003, TSO–The Stationery Office, London.

National Audit Office (NAO). (2003c). “PFI: The new headquarters for the
Home Office.” Rep. of Comptroller and Auditor General, HC 954,
Session 2002–2003, TSO–The Stationery Office, London.

National Audit Office (NAO). (2005). “TheDarent ValleyHospital: The PFI
contract in action.” Rep. of Comptroller and Auditor General, HC 209,
Session 2004–2005, TSO–The Stationery Office, London.

National Audit Office (NAO). (2009). “Performance of PFI construction –

A review by the private finance practice.” Æhttp://www.nao.org.uk/
publications/0809/pfi_construction.aspxæ (May 30, 2011).

National Audit Office (NAO). (2010). “The performance and management
of hospital PFI contract.” Rep. of Comptroller and Auditor General, HC
68, Session 2010–2011, TSO–The Stationery Office, London.

Norusis, M. J. (2008). The SPSS 16.0 guide to data analysis, 2nd Ed.,
Prentice Hall, U.K.

Nutt, B. (1993). “The strategic brief.” Facilities, 11(9), 28–32.
Pallant, J. (2005). SPSS survival manual, 2nd Ed., Open University Press,

Berkshire.
Parasuraman, A., Zeithaml, V. A., and Berry, L. L. (1988). “SERVQUAL:

A multiple-item scale for measuring customer perceptions of service
quality.” J. Retailing, 64(1), 12–40.

Partnerships UK. (2005). “Schools PFI– Post signature Review.” Phase 2
Rep., Report for the Dept. Education and Skills.

PartnershipsUK. (2006). “Report on operational PFI projects.” Æhttp://www.
partnershipsuk.org.uk/uploads/documents/doc_70_22-3-2006-13-58-
41.pdfæ (Jun. 28, 2011).

Preiser, W. F. E. (1995). “Post-occupancy evaluation: how to make
buildings work better.” Facilities, 13(11), 19–28.

Riggs, J. L. (1987). Production systems: Planning, analysis and control,
4th Ed., Wiley, New York.

Robinson, H. S., and Scott, J. (2009). “Service delivery and performance
monitoring inPFI/PPPprojects.”Construct.Manag.Econ., 27(2), 181–197.

Shahin, A., and Mahbod, M. A. (2007). “Prioritization of key performance
indicators: An integration of analytical hierarchy process and goal
setting.” Int. J. Prod. Perform. Manag., 56(3), 226–240.

Smyth, H., and Edkins, A. (2007). “Relationship management in the
management of PFI/PPP projects in the U.K.” Int. J. Proj. Manag.,
25(3), 232–240.

JOURNAL OF PERFORMANCE OF CONSTRUCTED FACILITIES © ASCE / MAY/JUNE 2013 / 293

J. Perform. Constr. Facil. 2013.27:283-294.

D
ow

nl
oa

de
d 

fr
om

 a
sc

el
ib

ra
ry

.o
rg

 b
y 

N
D

SU
 L

IB
R

A
R

Y
 o

n 
06

/1
7/

14
. C

op
yr

ig
ht

 A
SC

E
. F

or
 p

er
so

na
l u

se
 o

nl
y;

 a
ll 

ri
gh

ts
 r

es
er

ve
d.

http://www.partnershipsforschools.org.uk/library/BSF-archive/BSF-standard-documents.html#PFIProjectAgreementDocumen 
http://www.partnershipsforschools.org.uk/library/BSF-archive/BSF-standard-documents.html#PFIProjectAgreementDocumen 
http://www.partnershipsforschools.org.uk/library/BSF-archive/BSF-standard-documents.html#PFIProjectAgreementDocumen 
http://dx.doi.org/10.1080/01446190600799224
http://dx.doi.org/10.1080/01446190600799224
http://dx.doi.org/10.1061/(ASCE)0742-597X(2008)24:3(138)
http://dx.doi.org/10.1016/S0263-7863(01)00067-9
http://dx.doi.org/10.1016/S0263-7863(01)00067-9
http://dx.doi.org/10.1061/(ASCE)0733-9364(2003)129:2(142)
http://dx.doi.org/10.1061/(ASCE)0733-9364(2003)129:2(142)
http://dx.doi.org/10.1080/09613210010016848
http://dx.doi.org/10.1108/13552510210429983
http://dx.doi.org/10.1108/02632770210423876
http://www.localpartnerships.org.uk/4ps
http://www.localpartnerships.org.uk/UserFiles/File/Oper_Proj_Sup/SchoolsPFIOperationalReviewSept2006.pdf
http://www.localpartnerships.org.uk/UserFiles/File/Oper_Proj_Sup/SchoolsPFIOperationalReviewSept2006.pdf
http://www.localpartnerships.org.uk/UserFiles/File/Publications/4ps%20ContractManagers%20guideFINAL.pdf&tnqh_x3009;
http://www.localpartnerships.org.uk/UserFiles/File/Publications/4ps%20ContractManagers%20guideFINAL.pdf&tnqh_x3009;
http://dx.doi.org/10.1080/01446190601164097
http://dx.doi.org/10.1080/01446190601164097
http://dx.doi.org/10.1108/EUM0000000005533
http://dx.doi.org/10.1108/EUM0000000005533
http://www.highways.gov.uk/roads/2998.aspx&tnqh_x3009;
http://www.hm-treasury.gov.uk/ppp_standardised_contracts.htm&tnqh_x3009;
http://www.hm-treasury.gov.uk/ppp_standardised_contracts.htm&tnqh_x3009;
http://dx.doi.org/10.1108/02632770010315689
http://dx.doi.org/10.1108/02632770510600308
http://dx.doi.org/10.1108/02632779410060265
http://dx.doi.org/10.1108/02632771011031529
http://dx.doi.org/10.1080/01446190500041537
http://dx.doi.org/10.1080/0961321042000322780
http://dx.doi.org/10.1080/0961321042000322780
http://www.mod.uk/NR/rdonlyres/DAA6AFD2-49C2-4A7B-B2FB-2AD976FF542C/0/OutputBasedSpecificationsforPFIPPPProjects.pdf
http://www.mod.uk/NR/rdonlyres/DAA6AFD2-49C2-4A7B-B2FB-2AD976FF542C/0/OutputBasedSpecificationsforPFIPPPProjects.pdf
http://dx.doi.org/10.1016/j.emj.2007.06.003
http://dx.doi.org/10.1016/j.emj.2007.06.003
http://www.nao.org.uk/Recommendation/report.asp?repId=197&tnqh_x3009;
http://www.nao.org.uk/Recommendation/report.asp?repId=197&tnqh_x3009;
http://www.nao.org.uk/publications/0809/pfi_construction.aspx&tnqh_x3009;
http://www.nao.org.uk/publications/0809/pfi_construction.aspx&tnqh_x3009;
http://dx.doi.org/10.1108/EUM0000000002257
http://www.partnershipsuk.org.uk/uploads/documents/doc_70_22-3-2006-13-58-41.pdf&tnqh_x3009;
http://www.partnershipsuk.org.uk/uploads/documents/doc_70_22-3-2006-13-58-41.pdf&tnqh_x3009;
http://www.partnershipsuk.org.uk/uploads/documents/doc_70_22-3-2006-13-58-41.pdf&tnqh_x3009;
http://dx.doi.org/10.1108/02632779510097787
http://dx.doi.org/10.1080/01446190802614163
http://dx.doi.org/10.1108/17410400710731437
http://dx.doi.org/10.1016/j.ijproman.2006.08.003
http://dx.doi.org/10.1016/j.ijproman.2006.08.003


Smyth, H., and Wood, B. (1995). Just-in-time maintenance. COBRA, RICS
Research, London.

Sommer, R., and Sommer, B. (2002). A practical guide to behavioral re-
search: Tools and techniques, 5th Ed., Oxford University Press, Oxford,
U.K.

Straub, A. (2010). “Competencies of maintenance service suppliers ser-
vicing end-customers.” Construct. Manag. Econ., 28(11), 1187–1195.

Straub, A., Koopman, M., and Van Mossel, J. H. (2010). “System approach
and performance measurement by social enterprises.” Facilities, 28
(5/6), 321–331.

Takim, R., and Akintoye, A. (2002). “Performance indicators for successful
construction project performance.” 18th Annual ARCOM (Association
of Researchers in Construction Management) Conf., D. Greenwood,
ed., Vol. 2,Univ. ofNorthumbria, Newcastle uponTyne,U.K., 545–555.

Treasury Taskforce Private Finance. (1998). “Technical note no. 6 – How
to manage the delivery of long term PFI contracts.” Æhttp://www.
hm-treasury.gov.uk/d/PPP_TTF_Technote6.pdfæ.

Yescombe, E. R. (2002). Principles of project finance, Academic Press,
Elsevier, London.

Yescombe, E. R. (2007). Public private partnerships: Principles of policy
and finance, Butterworth-Heinemann, Oxford, U.K.

Wang, J. (2008). “Comparative performance of UK PFI and non-PFI
hospitals.” Proc., CIB W055 - W065 Joint Int. Symp.: Transformation
Through Construction.

Wiggins, J. M. (2010). Facility manger’s desk reference, Wiley-Blackwell,
Oxford, U.K.

Winch, G. (2000). “Institutional reform in British construction industry:
Partnering and private finance.” Build. Res. Inform., 28(2), 141–145.

294 / JOURNAL OF PERFORMANCE OF CONSTRUCTED FACILITIES © ASCE / MAY/JUNE 2013

J. Perform. Constr. Facil. 2013.27:283-294.

D
ow

nl
oa

de
d 

fr
om

 a
sc

el
ib

ra
ry

.o
rg

 b
y 

N
D

SU
 L

IB
R

A
R

Y
 o

n 
06

/1
7/

14
. C

op
yr

ig
ht

 A
SC

E
. F

or
 p

er
so

na
l u

se
 o

nl
y;

 a
ll 

ri
gh

ts
 r

es
er

ve
d.

http://dx.doi.org/10.1080/01446193.2010.500672
http://www.hm-treasury.gov.uk/d/PPP_TTF_Technote6.pdf&tnqh_x3009;
http://www.hm-treasury.gov.uk/d/PPP_TTF_Technote6.pdf&tnqh_x3009;
http://dx.doi.org/10.1080/096132100369046

