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Abstract: Mega transport infrastructure projects are fre-
quently perceived as critical to the “success” of major met-
ropolitan, regional and national development because of 
their potential to affect significant socioeconomic and 
territorial changes. However, the mega infrastructure 
development literature tends to focus upon the frequent 
failures of such projects because of their inability to meet 
their original expectations.

A major cause for such perceived underperformance has 
been attributed to the inadequacies of ex-ante project 
appraisal methodologies. In particular, their excessively 
narrow focus has prompted growing calls for broader and 
more transparent project appraisal frameworks. These calls 
coincide with a period where public private partnerships 
(PPPs) are growing in importance globally as the favoured 
procurement route for governments looking to undertake 
new mega transport infrastructure developments. Some 
see the practicalities of PPPs as placing them at odds with 
aspirations for more inclusive and open project appraisal 
with adequate consideration of the public interest.

It is the authors’ contention that if introduced with broader 
and more systematically presented sustainability con-
cerns, PPPs can remain compatible with such ambitions. 
Towards this end, this paper presents the rudimentaries 
of a policy-led multi-criteria analysis (PLMCA) approach 
to project appraisal as a means by which PLMCA can 
contribute to more holistic PPP procurement practices. 
The authors contend in the latter part of the paper that 
PLMCA addresses many of the limitations associated with 

the application of narrower decision-making and project 
appraisal approaches currently supporting PPPs and 
other more conventional procurement practices.

Keywords: infrastructure, MTPs, PPPs, planning, multi- 
criteria appraisal

1  Introduction
Mega transport infrastructure investment in the form of 
large-scale bridges, tunnels, road and rail links or com-
binations of such projects has in recent decades rapidly 
grown in number, size, complexity and cost. These pro-
jects, typically associated with capital expenditures of 
well over US$1 billion, are frequently perceived as critical 
to the “success” of major urban, metropolitan, regional 
and/or national development because of their poten-
tial to affect significant socioeconomic and territorial 
changes (OMEGA Centre 2011, 2012). According to many 
infrastructure experts, these projects should not be con-
sidered merely as larger and more expensive versions of 
traditional transport infrastructure investments. Rather, 
they should be regarded as a totally different “breed” of 
project (Capka 2004) because of their diverse outcomes 
and impacts that frequently go well beyond the physical 
assets that are being delivered (OMEGA Centre 2011, 2012).

Notwithstanding that mega infrastructure invest-
ments, and mega transport projects (MTPs) in particu-
lar, currently overshadow much of the development 
agendas worldwide, those projects deemed “unsuccess-
ful” because they have been unable to meet their original 
expectations have tended to dominate the international 
literature narrative about infrastructure development 
(Hall 1980; Morris and Hough 1987; Altshuler and Luberoff 
2003; Flyvbjerg et al. 2003; Samset 2012). A major cause 
for such perceived underperformance has been attributed 
to the inadequacies (and inappropriate applications) of 
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ex-ante project appraisal methodologies negatively con-
tributing to excessively narrow frames of project appraisal 
(Dimitriou 2009; Schutte 2010; OMEGA Centre 2010; 
Barfod 2012; Macharis and Nijkamp 2013).

Reinforcing this critique, there is also a growing body 
of literature expressing concern regarding the excessive 
importance given during project appraisal to overtly eco-
nomic tools such as cost–benefit analysis (CBA) (Brown 
et  al. 2001; Alexander 2006; Naess 2006; Metz 2008; 
Dimitriou et al. 2016) and the exclusion of many project 
stakeholders from the planning and appraisal process 
(Haezendonck 2007; Macharis et al. 2009; Colomb 2010; 
Macharis and Bernardini 2015; Ward et  al. 2016). Many 
authors of this body of literature have emphasized the 
need to ensure more holistic and transparent assessment 
of project proposals by employing multi-criteria analysis 
(MCA) methodologies more extensively and increasing 
the stakeholder participatory character of the appraisal 
exercise (Dimitriou et  al. 2016). This is seen as not only 
potentially enhancing the agent of change and sustaina-
ble development attributes in the evaluation of such mega 
projects but also better linking their policy and planning 
aims with their performance, when compared with meas-
urement by more traditional metrics of project appraisal 
that focus on the so-called “iron triangle”, i.e. “on time, 
on budget and to specification” delivery concerns, fre-
quently referred to as the project management metrics of 
the iron triangle (Weaver 2009).

The growing calls for broader and more transparent 
project appraisal frameworks coincide with a period when 
public private partnerships (PPPs) are growing in impor-
tance globally as the favoured procurement route for  
governments looking to undertake new mega transport  
infrastructure developments (see Section 3). Defining here, 
PPPs “as a long-term contractual relationship between  
a government or public agency and a private-sector entity, 
where the latter delivers and funds public services using a 
capital asset, sharing the associated risks with the public 
sector participant/client” (Dimitriou and Field 2017), some 
see the practicalities of PPPs as placing them at odds with 
aspirations for more inclusive and open project appraisal 
with adequate consideration of the public interest (Shaoul 
et  al. 2006; Siemiatycki 2009). It is, nonetheless, the 
authors’ contention that if introduced with broader and 
more systematically presented sustainability concerns, 
PPPs can remain compatible with such ambitions. This is 
notwithstanding the fact that there remain a number of 
hurdles discussed in Section 3 to be overcome before PPPs 
can realise their full potential.

Towards this end, this paper presents the rudimen-
taries of a policy-led multi-criteria analysis (PLMCA) 

approach to project appraisal (outlined in Section 4), 
developed by the OMEGA Centre at University College 
London (UCL), as a means by which PLMCA can contrib-
ute to more holistic PPP procurement practice. PLMCA is 
defined here “as a form of Multi-Criteria-Analysis (MCA) to 
decision-making that is policy-led and that can be applied 
at any stage in the project lifecycle, providing a means 
for the (re)structuring of complex decisions by allowing 
for both quantitative (not necessarily monetized) and 
qualitative data, plus other information to be taken into 
account in appraisal (Dimitriou et al. 2013). It comprises 
both a framework and set of attendant processes that are 
informed by lessons of practice and research findings of 
the OMEGA Centre regarding the planning and appraisal 
of MTPs and seeks to explicitly and directly incorporate 
different (often conflicting) interests of key stakeholders 
side-by-side with multiple public policy objectives and 
related appraisal criteria with a view to identifying com-
monalities, differences and potential areas of future stake-
holder collaboration and compromise (Dimitriou 2016).

The authors contend in the latter part of the paper 
that PLMCA addresses many of the limitations associated 
with the application of narrower decision-making and 
project appraisal approaches currently supporting PPPs 
and other more conventional procurement practices. A 
tentative outline of the advocated PLMCA approach for 
application to an MTP delivered by a PPP is offered in the 
penultimate section of the paper. It is referred to as tenta-
tive because it has yet to be applied/operationalized in a 
PPP context. Without feedback from project stakeholders 
engaged in a real-life PPP, the principles, steps and stages 
advocated must at this stage be deemed theoretical for 
such project procurement paradigms.

2   OMEGA Centre lessons and 
findings regarding the planning 
and appraisal of MTPs as  
“agents of change”

The development of PLMCA as presented here has its 
roots in the findings of several research projects under-
taken by the OMEGA Centre at UCL, in particular research 
conducted for the UK Institution of Civil Engineers (ICE) 
and UK Actuary Profession (AP), known alternatively as 
the OMEGA 3 Project (OMEGA Centre 2010), where the 
Centre concluded that the employment of a policy-led 
MCA approach was better able to incorporate social, envi-
ronmental and institutional dimensions of sustainable 
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development in the appraisal of major infrastructure 
projects than traditional appraisal methods. The origi-
nal MCA framework proposed as the cornerstone for this 
study (which incidentally subsequently contributed to 
supplementary guidance to the UK Government’s Green 
Book on valuing infrastructure spend [HM Treasury 2015]) 
was informed by the findings of a five-year OMEGA Centre 
research programme of 30 MTP case studies in ten coun-
tries, funded by the Volvo Research & Education Founda-
tions (VREF), alternatively known as the OMEGA 2 Project 
(OMEGA Centre 2011, 2012). This was in turn informed by 
an earlier OMEGA Centre interdisciplinary study, alterna-
tively referred to as the OMEGA 1 Project (also funded by 
VREF), of the treatment of risk, uncertainty and complex-
ity in decision-making for the planning and appraisal of 
megaprojects across a number of disciplines, professions 
and sectors where risk and uncertainty have long time 
been seen to be at the milieu of decision-making (OMEGA 
Centre 2008).

This research included a critical review of decision- 
making in the fields of military, earthquake engineering, 
banking and finance, insurance, agriculture and conta-
gious diseases, public health and medicine and the cor-
porate worlds of business management and innovation, 
as well as in the fields of project management for con-
struction, planning and appraisal in territorial strategic 
and regional planning, city and transport planning and 
real estate and property development. It highlighted the 
importance of the treatment of risk and uncertainty, the 
clarity of the boundaries of mega projects and the influ-
ence of contextual factors impacting project decisions to 
the success of mega projects.

Of the three sets of OMEGA Centre research cited 
earlier, PLMCA as applied to the planning and appraisal 
of MTPs has been most informed by the nine clusters of 
lessons arrived at from an extensive critical analysis of 
the 30 MTP case studies in the OMEGA 2 Project (Figure 1),  
the findings of which have been published in a variety of 
publications (OMEGA Centre 2012; Dimitriou et  al. 2013; 
Dimitriou and Field 2017) and are summarized in Figure 1.  
The three sets of research together concluded that con-
ventional wisdom mega project appraisal methods are not 
only too narrow in scope (to capture more holistic perspec-
tives of project outputs/outcomes) but also inadequate in 
their treatment of risks, uncertainties and complexities 
outside limited boundaries to suitably inform a full spec-
trum of key project stakeholders as to what constitutes a 
successful project beyond the metrics offered by iron tri-
angle project management concerns. These conclusions 
especially point to CBA and its derivatives being incapa-
ble of responding adequately and robustly to unexpected  

events (including those generated by policy changes) 
external to project management decision-making (Dimi-
triou et al. 2016).

As conveyed in Figure 1, the findings of the OMEGA 
2 Project suggest that many MTPs conceived as a coordi-
nated series of major infrastructure interventions have the 
potential to become strategic agents of change for the ter-
ritories, economies and communities they serve. This is on 
account of the multiple spatial, economic, environmental, 
political, financial and social impacts that such projects 
often produce over time in the areas in which they are 
located. Their strategic influence, interdependency rela-
tionships with other infrastructure projects and associate 
developments, plus long-term and operational phases 
further reinforce the case for the need for their broader 
framing and appraisal beyond more immediate project 
delivery concerns, as important as the latter may be.

The two-way relationship between mega project  
decision-making and the external policy environment 
of this decision-making not only has these projects 
responding to economic and political changes over time 
and the policy changes they spawn but also has them 
frequently acting as catalysts for major transformational 
changes either by design or default. Such projects can be 
affected by (and contribute to) unexpected developments 
leading to unanticipated outcomes (both positive and 
negative), which reinforce the case for the need of more 
open systems’ planning treatment of decision-making 
than project management typically permits. The OMEGA 
2 Project from which the abovementioned observations 
were derived (OMEGA Centre 2011) conceives this interac-
tion (between project and context) as “exploratory” and 
almost “organic”, allowing for unexpected outcomes to 
become recognized and accepted as part of an “emergent 
order”, replacing in some instances more planned orders.

In these terms, the real challenge to MTP decision- 
making is not represented by how to overcome the irre-
ducible complexity and uncertainty that characterize the  
decision-making for such large-scale infrastructures but 
rather how to shape them, framing and reframing the stra-
tegic mission of a given project in light of its changing con-
textual forces and trends. The same OMEGA Centre research 
observed from its case studies that “a period of reflection” 
is often beneficial during the preparation (even execution) 
of such projects, particularly during periods of prolonged 
enforced delays. This provides an opportunity to ensure 
both a re-examination of past decisions against contextual 
changes (context scanning) and the incorporation of newly 
“emerging” project objectives, thus reshaping the original 
project scope to the realities of the day in light of new devel-
opments and knowledge/information provided.
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Identifying such robust measures has the advan-
tage of building into decision-making more resilience. It 
should be appreciated that it also ensures an adequate 
redundancy of information is provided, which is inevi-
tably necessary when involving multiple different stake-
holder groups in dynamic complex decision-making. 
While the identification of the relevant actors and the 
analysis of their mutual relationships and agendas can 
be very challenging and lengthen the decision-making 
process, this advocated “opening up” to a plurality of 
voices and lines of argument makes for more effective con-
sultation and is more likely to capture key issues that need 
to be addressed. The employment of PLMCA (discussed in 
Section 4) not only accommodates the abovementioned 
dynamics and complexities but also helps highlight dif-
fering values of multiple stakeholders that a given project 
should reflect. It can also inform the need for the adjust-
ment of project objectives plus the different kinds of costs 
and benefits produced by more possible initiatives, and 
the avoidance of the premature discarding of options.

What immediately follows (in Section 3) is an intro-
duction to the principles and modes of public–private 
partnerships (PPPs) as investment frameworks and vehi-
cles to deliver mega infrastructure projects, MTPs in par-
ticular. This begins with an introduction to the principles 
and application of PPPs to mega infrastructure projects in 
the following section, with a view later in the paper (in 
Section 4) to theorizing how PLMCA might be applied to 
the appraisal of an MTP delivered by a PPP.

3   PPP as a procurement framework 
for infrastructure development

3.1  Defining PPPs and how they work

There is no single universally accepted definition of 
PPP either as a shared decision-making process or as a 
project delivery contract (OECD 2008; Marin 2009). For 

Lesson 1 – MTPs as “Agents of Change”: There is a need for a change of mindset concerning the way in which MTPs are positioned, 
framed and planned.

Lesson 2 – MTPs as “Open Systems”: Planning, appraisal and delivery agents need to recognize that MTPs are phenomena that 
require open systems’ treatment in light of their complex and fluid relationship with the areas, sectors and communities they 
serve, traverse and have impact. 

Lesson 3 – MTPs as “Organic Phenomena”: MTPs are “organic” phenomena (rather than static artefacts) and often need “time to 
breathe” (a period of reflection) in their preparation, which can present special opportunities that should be seized and exploited 
by key decision-makers.

Lesson 4 – The Framing of MTPs: The changing demands placed on MTPs can make it excruciatingly difficult to judge their suc-
cesses and failures. This makes it imperative to ensure proper project framing so as to enable their appraisal to be based upon a 
fair and transparent foundation.

Lesson 5 – The “Power of Context”: Context awareness and sensitivity to context on the part of project decision- makers are vital 
for both the successful planning, appraisal and delivery of MTPs and suitable treatment of  contextual risks, uncertainties and 
complexities.

Lesson 6 – The Role of Sustainable Development Visions: The lack of a clear and shared vision of the meaning of “sustainable 
development” threatens to seriously undermine the potential for MTPs to make a positive contribution to their achievements, 
including socioeconomic impacts.

Lesson 7 – The Importance of Engaging with “All Key Stakeholders”: Effective engagement with key project stakeholders is a criti-
cal activity in MTP planning, appraisal and delivery as this presents important opportunities to manage/mitigate risk, uncertainty 
and complexity and, more specifically, assist in the adjustment of project objectives so as to address manifold contextual influ-
ences, manage expectations and help progress the project delivery process.

Lesson 8 – Appropriate Institutional and Legislative Support: MTPs are unlikely to be able to deliver the full range of “agent of 
change” benefits unless accompanied by appropriate institutional and regulatory support.

Lesson 9 – Learning and Sharing: It is readily apparent that widespread lesson learning and sharing is not currently a significant 
feature of MTP planning, appraisal and delivery – there are very few examples of meaningful post-project evaluation going beyond 
simple time/cost/specification assessments of project performance. Furthermore, there is evidence that the knowledge acquired 
by the private sector in the field of public-sector MTP developments is frequently jealously guarded for commercially competitive 
gain, often at the expense of the public purse.

Fig. 1: OMEGA 2 nine clusters of lessons of relevance to PLMCA application to PPPs. Source: Adapted from OMEGA Centre (2012)
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Fig. 2: PPP models and the risk-sharing continuum. Source: adapted 
from Rodrigue (2017)

the purposes of this paper however, and as earlier already 
indicated, our working definition of a PPP alludes to “a 
long-term contractual relationship between a government 
or public agency and a private-sector entity, where the 
latter delivers and funds public services using a capital 
asset, sharing the associated risks with the public-sector 
participant/client” (Dimitriou and Field 2017). PPPs in 
this respect are seen to possess two important character-
istics: they provide an emphasis on service provision by 
the public sector and, to this end, offer investment by the 
private sector. In so doing, they are, furthermore, claimed 
to significantly transfer risks from the public sector to the 
private sector in the delivery of the public infrastructure 
and services.

Although very basic PPP modalities can be traced 
back historically to earlier centuries (Aldcroft 1968), 
governments began experimenting seriously with PPPs 
in the UK in their more contemporary incarnation in the 
1980s as an alternative to traditional public-sector con-
struction procurement contracts. Driven by the pros-
pect of transferring fund-raising responsibilities to the 
private sector, and achieving perceived efficiency gains 
during both project delivery and operation, several 
different PPP models have evolved in the UK and else-
where (especially in Australia and the USA) of the kind 
generically illustrated in Figure 2. According to some 
sources (Marin 2009), PPPs can range from design and 
build schemes or design, build and maintain (DBM) 
contracts with no investment obligations to conces-
sions/contracts with significant investment obligations 
in addition to operational and management responsi-
bilities that include typically design, build, operate and 
maintain (DBOM) schemes or build, own operation/ 
transfer (BOO/T) style contracts. DM and DBM con-
tracts tend to be closest to traditional procurement 
structures, and by assigning primary responsibility to 
the public sector, they offer the least risk-transfer away 
from the public sector. In contrast, BOT and DBOM style 
contracts are less traditional procurement structures, 

seeking to transfer much of the control, but also risks, 
to the private sector.

During the 1990s, a PPP contract type emerged out of 
the UK that sought to bundle design, construction, financ-
ing and operation into a single long-term concession 
(Siemiatycki 2009). Referred to as design, build, finance 
and maintain/operate (DBFO or DBFMO) schemes, 
this particular model has gained global attention for  
delivering major infrastructure projects, especially MTPS, 
claiming to both introduce greater competition into 
the development process and to achieve a better match 
between the aims, risks and rewards of the private and 
public entities by using long-term contractual agreements. 
For the purposes of this paper (and the discussion which 
follows), the authors see PLMCA as particularly suited for 
application to PPP models adopting the DBFO structure – 
these being seen “as a long-term contractual relationship 
between a government or public agency and a private- 
sector entity, where the latter delivers and funds public 
services using a capital asset, sharing the associated risks 
and responsibilities, resources and competences with the 
public sector participant/client” (EPEC 2017).

As earlier indicated, PPPs of this kind focus on the 
service provision by the public sector and some form of 
investment by the private sector in support of this service 
provision, with both parties looking to share risks thereby 
transferred from the public sector to the private sector and 
apportioned as appropriate. Since mega infrastructure 
investments procured via this style of PPP are typically very 
capital intensive, they commonly use a special purpose 
vehicle (SPV) for their delivery (Figure 3), which, depend-
ing on how the latter is structured, resourced and managed, 
has implications for the levels of risk ultimately taken on by 
the private sector and retained by the public sector.

An SPV is a legal entity typically proposed by the con-
sortium of infrastructure experts and associated parties 
that bid for a tender and which, if successful, undertakes 
the project. All contractual agreements among the various 
parties are negotiated between themselves and, once set 
up formally, the SPV. So, for example, in the case of an 
MTP procured via a DBFO, the SPV enters into a contract 
to design, build, finance and operate the facility for an 
agreed period (typically 25–30 years). The SPV will then 
raise the finance to pay for the provision of the facility 
without carrying the debt or other liabilities of the parent 
organization. The client (typically from the public sector) 
then pays the SPV for the availability of that facility and 
the services it provides (e.g. for maintenance, facili-
ties management, etc.) through a periodic charge (often 
monthly) after construction is completed and occupancy 
commences. As far as the evaluation of outcomes from the 
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Fig. 3: A typical PPP structure. Source: Dimitriou and Field (2017)

SPV, performance measurement becomes key, leading to 
the use of highly tailored service-level agreements and key 
performance indicators. In the case of DBFOs, the defini-
tion of such performance criteria is often left to the private 
consortium itself (Siemiatycki 2009).

3.2   Challenges to implementing PPPs for 
front-end project management

While PPPs are seen by many involved in the infrastructure 
investment and development worldwide as an increas-
ingly important vehicle in project delivery, particularly for 
mega infrastructure projects (and especially MTPs), their 
introduction has been scrutinized from many perspec-
tives; and not just in terms of the value for money (VLM) 
for public sector/users. Questions have, for example, been 
raised regarding:
•	 the ability of PPPs to meaningfully reduce public- 

sector debt (Quiggin 2004);
•	 the extent to which the PPP model gives private finan-

ciers and investors undue influence over national and/
or regional strategic development priorities (Siemi-
atycki 2006);

•	 whether PPPs afford the high level of transparency 
necessary to achieve meaningful public consultation 
and involvement (Daniels and Trebilcock 1996);

•	 whether in PPPs, risk transfer from the public sector to 
private sector actually occurs in all cases in line with 
the promises/claims made by PPP promoters (Siemi-
atycki 2009);

•	 whether the typically long-term contractual arrange-
ments between PPP partners limit the flexibility of 
future decision makers to respond to changing condi-
tions that have significant impact on the project and, 
in light of this, make plans that best meet evolving 
public interests (Siemiatycki 2009) and

•	 whether PPPs offer the required levels of open commu-
nication and trust as platforms for project stakeholders 

to make compromises and collaborate as a means 
of reducing potential conflicts between private and 
public parties that would otherwise threaten a pro-
ject’s success (Jacobson and Choi 2008).

In addition to the abovementioned questions, recent 
research drawing on case studies and analysis undertaken 
by the European PPP Expertise Centre (EPEC) at the Euro-
pean Investment Bank (EIB) has identified the following 
seven key issues related to PPP implementation (after 
EPEC 2016):
•	 the degree of political commitment needed to mean-

ingfully engage in PPPs;
•	 the suitability of the legal, regulatory and institutional 

frameworks and policies in place to deliver PPPs;
•	 the adequacy/suitability of the capacity of the authori-

ty(ies) responsible for delivering the PPP;
•	 the adequacy of the capacity and buy-in of the private- 

sector party(ies);
•	 the inflexibility of prevailing public-sector procure-

ment protocols;
•	 the funding constraints (of both public- and private- 

sector parties) as against financing problems and
•	 the statistical treatment and management of PPP fiscal 

risk.

Both the findings of EPEC and the earlier questions raised 
suggest that a focus on addressing these issues/questions 
is of utmost importance to broaden the potential success of 
PPPs. Since the resolution of most impediments to PPPs is 
seen (at least by the private sector) to lie with the govern-
ment, sustained political will in delivering “the project” is 
seen by the authors to be of paramount importance. Given 
the complexity of the challenges encountered and the mul-
tiplicity of stakeholders involved in an MTP, however, the 
effective implementation of PPPs also requires an analyti-
cal framework for project preparation, appraisal and deliv-
ery capable of capturing these challenges and complexities.

Unlike CBA, the authors contend that a PLMCA 
approach offers such a framework and facilitates stake-
holder dialogue at different stages of the project lifecycle 
so that all/most involved parties can better understand 
project aims, risks, opportunities, outputs, outcomes and 
impacts from different stakeholder perspectives over time 
(and in different scenarios) and how these relate to their 
own agendas, interests and responsibilities, as well as, 
most importantly perhaps, those of other key stakehold-
ers (Dimitriou et al. 2016). The following section seeks to 
elaborate on this potential application of PLMCA to the 
appraisal of MTPs delivered by a PPP contract drawing 
in part on some of the findings of the OMEGA 2 Project 
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alluded to in Section 2 of the paper, plus other works 
undertaken by the OMEGA Centre.

Because PPP approaches are deemed to be optimized 
when the private sector is given specific output require-
ments (in terms of asset performance criteria for the user 
of the asset) when it can use innovation and past expe-
rience to better design and deliver “the optimum” asset 
and service integration against cost (Medda et  al. 2013), 
the authors see a PLMCA appraisal approach potentially 
assisting project stakeholders arrive at a fuller range of 
required/expected “outputs, with their suitability and 
robustness assessed against pre-stated policies, aims and 
objectives” translated into project performance criteria. 
This contrasts with other project appraisal practices that 
typically only refer directly to the user experience of the 
performance of the built asset.

While it is of course recognized that this kind of 
“output based approach” to project development ulti-
mately seeks to transfer the risk of project delivery of this 
output from the public sector to the private sector, the 
proposed widening of the scope of consideration of such 
outputs is likely only to prove to be VLM if the private 
sector feels it has the ability to manage this risk. If this 
is not the case, the availability of funding is likely to be 
adversely affected or requires too high an investment 
return given that more risk equity would be needed in 
the overall funding mix. PLMCA can prove helpful in this 
context by identifying which outcomes are best managed 
by the private sector and those which are best delivered 
(and funded) by the public sector, with a clear interde-
pendency agreement between these two options. In so 
doing, PLMCA can provide support to PPP funding by 
helping to demonstrate to the private sector the level of 
wider stakeholder support and, therefore, the consequen-
tial reduction in political risk, which is often seen as a 
major deterrent to many infrastructure investors and con-
tractors (World Economic Forum 2015).

4   PLMCA as an approach to the 
appraisal of PPP projects

4.1  What is PLMCA?

PLMCA, as applied to project appraisal, can be defined 
as a framework plus attendant process that allows the 
inclusion in the complex decision-making process of mul-
ti-stakeholders from multi-sector perspectives directed by 
policy guidance with a view to facilitating the necessary 

trade-offs among major stakeholder objectives (OMEGA 
Centre 2013). A key element of the framework as applied to 
project infrastructure appraisal is the explicit link formed 
for decision-making between the numerous public poli-
cies framing and shaping such developments and the cost 
and performance metrics that make such projects viable 
and efficient.

As in the case of MCA, PLMCA is a decision-making 
process that can be applied at any stage in the project life-
cycle. It provides a means for the (re)structuring of deci-
sions by allowing for both quantitative (not necessarily 
monetized) and qualitative data/information to be taken 
into account in a consistent, systematic and transparent 
manner over time (including alternative scenarios, where 
needed). Applied to project appraisal, PLMCA provides an 
invaluable means for the holistic assessment of project 
performance in all of its dimensions (technical, economic, 
financial, environmental, etc.) when set against complex 
and often conflicting objectives. It also offers opportuni-
ties to examine multiple project impacts, especially distri-
butional consequences, over time and space. It has, fur-
thermore, the potential to incorporate findings of various 
other appraisal methods such as CBA, economic effective 
appraisal, strategic environmental impact assessment 
(SEIA) and community impact assessment (CIA), all of 
which can be embedded within a PLMCA framework if so 
desired to inform the overall appraisal analysis.

As earlier mentioned, the PLMCA approach presented 
here builds on the original MCA framework proposed by 
the OMEGA Centre as the cornerstone of its study for the 
ICE and AP completed in 2010. This framework was suc-
cessively enhanced by subsequent works undertaken by 
the OMEGA Centre during a number of other research 
assignments (Rosenburg et  al. 2013; OMEGA Centre 
2014a, 2014b). The most notable of these were the appli-
cation of PLMCA to the planned extension of the London 
Underground Northern Line to Battersea (Ward et  al. 
2016), and the application of PLMCA to the appraisal 
of major urban and regional development investment 
proposals considered by the EIB for investment support 
(EIB 2015). Subsequent applications have been made to 
the appraisal of urban regeneration and urban heritage 
assets for the Government of Malta. The development of 
PLMCA has thus assumed a somewhat organic process. 
It is still seen to be in a relatively early stage of maturity 
where new elements learnt during each study have been 
incorporated to enrich and improve the overall frame-
work and where the value of bespoke applications has 
become more apparent.

In generic terms, a PLMCA approach to project 
appraisal is characterized by the following features:
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•	 A more holistic and transparent framing of the project 
appraised: While many MCA methodologies seem to 
deal with weighting and scoring procedures in a deci-
sion-making context void of any meaningful issue 
identification, PLMCA seeks to place the framing of 
the problems it is required to address at the heart of 
the appraisal exercise. In so doing, it aims at establish-
ing the wider policy framework guiding the decision, 
identifying the key stakeholders who can influence 
or can be affected by the process and incorporating 
a variety of economic, political, social and cultural 
values into the analysis.

•	 A more inclusive appraisal process: To better identify, 
inform and expand on the insights of the problems 
under consideration to be addressed by the proposed 
project, the PLMCA approach to appraisal views mean-
ingful and timely engagement of all key stakeholder 
groups as fundamental. Only effective consultation 
of this kind, it is contended, allows a comprehensive 
identification of the array of policies and objectives 
that a project should reflect and the issues that need 
to be addressed. It should be noted, however, where 
a powerful/influential stakeholder refuses to partici-
pate, the value of the PLMCA exercised is inevitably 
significantly devalued, except perhaps in mapping 
out the different policies against different stakeholder 
positions, as a basis for informing all stakeholders 
(including the non-participating party) of the negoti-
ation challenges ahead. It can even, perhaps, provide 
a basis for the non-participating party to belatedly see 
the value/merit of joining the dialogue (Dean 2017).

•	 A more policy-led process: Notwithstanding the 
stakeholder participatory process advocated earlier, 
it is very evident from the realities of actual deci-
sion-making that there are limits to negotiation and 
mediation exercises among stakeholders. This is no 
less true during a project appraisal process. Setting 
and managing these limits can be greatly assisted by 
the public policy and government plans/guidelines, 
which project appraisal decision-makers need to con-
sider, alongside stakeholder agendas and priorities, in 
choosing a specific course of action to follow. In this 
sense, the entire PLMCA appraisal process is policy 
led involving a deep scan of key public policies, plans 
and guidance that have an important bearing on the 
appraisal and its related decision-making context. 
This facilitates the identification of, on the one hand, 
“non-negotiable” areas that different stakeholder 
groups have no choice but to comply with and, on the 
other hand, areas open for negotiation/compromise 
among stakeholders. Apart from a non-compliance by 

key stakeholders to participate in the PLMCA process, 
further limitations to project appraisal employing 
PLMCA include data availability, budgetary limits 
and time and contextual constraints, which, together 
with policy guidelines, in effect define the boundaries 
of the appraisal decision-making space within which 
stakeholder trade-offs in appraisal decisions can ulti-
mately take place (Figure 4).

•	 A continuous balance between “opening up” and 
“closing down” the appraisal: A significant finding of 
the OMEGA 2 Project (Figure 1) is that the best way to 
deal with emergent threats (and opportunities) to the 
success of an MTP during its planning and appraisal is 
to adopt an “open systems” approach that focuses not 
only on the issues, problems and influences that occur 
within the project but also those external to them. In 
addition, given that the same research concluded it is 
prudent to advocate a commensurate opening up of 
the decision-making process to a plurality of stake-
holder agendas in these same phases, it is contended 
here that the broader swath of potential challenges 
and issues that can be identified (and ultimately 
addressed) by PLMCA has a consequence in allowing 
underlying potential common and conflicting values 
to be better understood and addressed. This in turn 
facilitates the consideration of different types of costs 
and benefits produced by project alternatives and 
also helps avoid the premature discarding of options 
(Allport 2011; Bickerstaff et al. 2002; Miller and Lessard 
2000; Stough and Rietveld 1997). As earlier argued, by 
opening up the analysis, this facilitates strategic think-
ing and sense-making of the context of the appraisal 
exercise. This in turn helps the multiple project inves-
tors (and planners) become more aware of the various 
levels of risk, uncertainty and complexity presented in 
the decision-making space they have been left, allow-
ing them then to select and deploy the tools and tech-
niques appropriate for the circumstances. This process 
of opening up and closing down forms the backbone 
of the PLMCA framework. It is supported by an iter-
ative and dynamic set of attendant procedures that 
have various grades of “openness” (reflected in the 
different types and numbers of participants, different 
types of procedures to elicit scoring and weightings 
and different treatments of uncertainty). These are 
provided according to the needs of each stage of the 
project lifecycle and level of importance of the issue/
challenge under consideration. It should be stressed 
here that the proposed framework does not attempt 
to draw a rigid/fixed line of demarcation between the 
“open” and the “closed” phases of decision-making. 
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Conversely, the framework accommodates the oppor-
tunity for re-opening the analysis as a monitoring and/
or evaluation tool (after project implementation) in 
response to new contextual changes.

•	 An integrated appraisal process: As an appraisal 
exercise, PLMCA in effect looks to provide a form  
of “knowledge platform” where information/ 
perceptions/interests regarding a proposed project 
from various scientific disciplines and different stake-
holders are provided together and made available 
to all parties deciding among options for action and 
choice. PLMCA is not intended to be a substitute for 
CBA or any other more focussed project appraisal  
methodology but instead represents a broader  
decision-making framework that can be populated 
by the findings of other appraisal techniques such as  
environmental impact analyses, SEIAs and CIAs pro-
vided to inform stakeholder negotiations. An alter-
native to having such specialist appraisal exercises 
inform a PLMCA appraisal exercise is to employ 
PLMCA as a form of resilience test, offering a risk and 
opportunity register against which specialist appraisal 
exercises are scrutinized with a view to examining/
identifying issues drawn from a broader perspective 

that have not been registered on the radar screen of 
the specialist appraisals.

•	 A focus on learning aspects of the appraisal process 
rather than complicated algorithms: PLMCA as 
applied to appraisal, indeed to any stage of the 
project lifecycle, should not be seen as an approach 
that aims to “solve” a problem by means of compli-
cated algorithms. Rather, it affords project stake-
holders the opportunity of becoming more aware of 
other stakeholders’ perspectives of the challenges 
the project being appraised is expected to address.  
It looks to encourage/facilitate stakeholders’ 
re-thinking about issues and reframing of problems 
as a basis of possibly reconsidering their objectives 
and interests and how the project under appraisal 
can best address the challenges confronted. The 
fact that this shared journey of lesson learning and 
sharing has been found from the research of OMEGA 
Centre (Ward et al. 2016) to facilitate the creation of 
stakeholder alliances and consensus is an important 
attribute of PLMCA that adds significant value in the 
appraisal process.

•	 A context-sensitive appraisal method: The result 
of any single PLMCA exercise provides merely a 

Fig. 4: Policy constraints defining the decision-making space in a PLMCA exercise. Source: Dimitriou et al. (2013)
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“snapshot” of the outcomes of a particular phase/
step of the appraisal decision-making process. 
However, after a decision on a given issue has been 
made, the proposed framework provides an oppor-
tunity for potentially re-opening the analysis in 
response to new contextual change if needed. The 
acknowledgement, as part of the OMEA 2 Project, of 
MTPs representing organic phenomena with unex-
pected outcomes as part of an “emergent order” in 
line with complexity theory implies that the con-
tinuous monitoring of the context within which the 
appraised project is reviewed to be of utmost impor-
tance to inform stakeholders of any reframing that 
needs to be made in light of new prevailing trends, 
forces and priorities. This characteristic creates par-
ticular challenges for those stakeholders looking for 
certainty for negotiations and the formation of sub-
sequent contracts. However, it is contended here that 
obtaining certainty may simply not be possible and 
that PPP practitioners, for example, may need instead 
to embrace this organic nature of megaprojects (in 
particular) rather than ignore it so that both project 
risks and opportunities can be better identified and 
greater resilience introduced to appraisal exercises.

Presented in this manner, the authors caution that PLMCA 
cannot, and must not, be considered a panacea for mega 
infrastructure project appraisal. As earlier emphasized, it 
does however offer a more holistic platform for complex 
appraisal decision-making for such projects, accommo-
dating at the same time other appraisal expertise and 

evidence from multi-stakeholder perspectives. What 
immediately follows is a simple explanation of the generic 
phases of a PLMCA appraisal process followed (in Section 
4.3) by an outline of how PLMCA may benefit PPP appli-
cations for MTPs.

4.2   Generic phases of the PLMCA appraisal 
process and stakeholders

A PLMCA appraisal process carried out in line with the 
features outlined earlier essentially consists of three 
key phases, incorporating different activities or steps as 
follows (Table 1):
•	 The problem-structuring phase: This involves the 

scoping (definition) of the decision context(s) of the 
project (political, legislative, spatial, temporal, cul-
tural, etc.), identification of the decision-makers and 
other key stakeholders involved in the project and 
specification of the aim(s) of the use of the appraisal 
analysis (and decision space identified). It also entails 
the collection of information regarding the possi-
ble options appraised, as well as criteria and related 
targets and indices likely to be used.

•	 The model-building phase: This involves defining 
the key appraisal criteria and deciding on the relative 
importance attributed to them by stakeholders, typi-
cally, of a numerical scale with “weighting”.

•	 The model-use phase: This is where the performance 
of each alternative under scrutiny is determined, 
employing some form of scoring expressed either 

PLMCA framework  
phases

Actors involved PLMCA steps/activities undertaken within each phase

Phase 1: The 
 problem-structuring 
phase

Client agency and analyst team 
(closed approach)

Analyst team and project  
stakeholders (open approach)

Step 1.1: Problem definition (including issue analysis)

Step 1.2: Design of PLMCA

Step 1.3: Context analysis and boundary definition

Step 1.4: Option identification

Step 1.5: Policy analysis

Step 1.6: Stakeholder identification

Step 1.7: Scenario building

Phase 2: The model- 
building phase

Analyst team (closed approach)

Analyst team and project stake-
holders (open approach)

Step 2.1: Formulation of objective/appraisal criteria (adopting an open 
or closed process)
Step 2.2: Derivation of weightings (adopting an open or closed process)

Phase 3: The model- 
use phase

Analyst team (closed approach)

Analyst team and project stake-
holders (open approach)

Step 3.1: Scoring (adopting an open or closed process)

Step 3.2: Further development of issues, objective/criteria, options and 
scenario (adopting an open or closed process)

Tab. 1: Generic phases and of the PLMCA appraisal process and stakeholders. Source: Adapted from Belton and Stewart (2002).



2002   Ward et al., Study on the possible applicability a PLMCA to the appraisal of major gateway seaport projects

quantitatively (where possible) or qualitatively (pos-
sibly involving the use of proxy measures/variables). 
The model output here is to inform the decision- 
making process rather than direct or dictate it.

Three main groups of stakeholders can be distinguished 
in any PLMCA appraisal exercise, each having different 
roles throughout. They are as follows:
•	 The client agency: This is typically the project’s prin-

cipal sponsor responsible, among other things, for 
setting the project’s terms of reference (ToR) of the 
PLMCA appraisal exercise. It is generally charged to 
oversee the exercise and co-operate with the analyst 
team (see in the following) by informing/guiding the 
appraisal process as it progresses.

•	 The analyst team: This comprises a small team of 
experts, typically headed by a specialist advisor, who 
lead the PLMCA appraisal exercise on behalf of the 
client agency. It is usually charged with carrying out 
the primary analysis of the problem(s) identified that 
gave cause to the need and/or demand for the project 
in question. The team furthermore, in consultation 
with the client, identifies key project stakeholders, 
elaborates project objectives and related performance 
criteria, mediates discussions and negotiations among 
stakeholders, presents the results of each step of the 
PLMCA appraisal process and incorporates new ele-
ments learnt during the exercise into subsequent 
developments where appropriate.

•	 The project’s key stakeholders: As earlier indicated, 
these are the key individuals/groups of individuals 
and/or organizations/agencies that have a vested inter-
est in the project and its success. They can also include 
those parties affected by the project and its outcomes, 
usually supported by commissioned experts to appraise 
areas of specific interest to one or more stakeholders. 
More typically, they comprise parties that can influence 
the project’s outcomes and who commission experts 
to support/advance aspects affecting their interests. In 
addition to the client, the project stakeholders are the 
principal sources for obtaining important information 
concerning matters such as:

 ○ the nature of the problem(s) under investigation;
 ○ the possible alternative course of actions to address 

the problem;
 ○ the development of project objectives and related 

appraisal criteria;
 ○ the scenarios to be considered in the appraisal;
 ○ the weights and scores and
 ○ the risks and opportunities entailed by each project 

option under a specific scenario (or scenarios).

4.3   Application of PLMCA to the appraisal of 
MTPs delivered by PPPs

The premise was forwarded at the outset of this paper that 
there are significant potential benefits to be had in apply-
ing PLMCA to the appraisal of mega infrastructure pro-
jects delivered by PPPs and MTPs in particular. The text 
that follows seeks to elaborate on this premise, explaining 
further why the authors hold this view and how PLMCA 
may be applied to the appraisal of MTPs delivered by a 
DBFO PPP model. The belief these benefits are real rests 
on the advantages that PLMCA is seen to offer by forging 
more explicitly links and interdependencies between the 
public policies and regulations (at different levels and 
in different sectors) that ultimately (should) frame and 
shape such developments and the infrastructure invest-
ment decision-making undertaken by PPP stakeholders 
who place greater emphasis on project performance fore-
casts and indicators in an attempt to ensure that accept-
able rates of return and efficiencies are attained.

A common criticism of PPPs is the opaque nature of 
the decision-making that leads up to the approval of many 
such projects (World Bank 2015); in some cases, this crit-
icism even extends to how the projects are subsequently 
managed and operated. By offering a framework that is 
both more holistic and transparent, and which presents 
(side-by-side) shared multi-sector and multi-stakeholder 
perspectives of the costs and benefits (not all monetized) 
of different options and actions reflective of known public 
policy and regulative guidelines, it is contended that the 
accountability of such decision-making is much enhanced. 
Put more specifically, by consciously seeking to link the 
numerous policies and regulations (plus their related per-
formance criteria and metrics) with infrastructure invest-
ment concerns that have an impact on project viability and 
performance outcomes in line with pre-agreed PPP spec-
ifications and cost yardsticks (again with related perfor-
mance criteria and metrics), the PLMCA framework offers 
an invaluable common platform (typically in a matrix 
form) that facilitates the population of information/data 
about the project in question and its potential impacts. 
This shared knowledge enables more informed trade-offs 
to be made by multiple stakeholders in their negotiations 
and decision-making about choices. These choices range 
from more qualitative concerns related to a project’s key 
agents of change objectives and the complex sustainable 
development issues they may seek to address at one end  
of the spectrum to project performance and costing  
yardsticks of a more quantitative kind that relate to the 
partnership contract(s) agreed by all parties concerning 
outcomes and outputs at the other end.
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In line with the preceding text, in the context of a 
PLMCA appraisal exercise for an MTP to be delivered by 
a PPP employing the DBFO model, three main groups of 
stakeholders can be identified as participants of a PLMCA 
appraisal exercise. They include the following:
•	 The client agency: In the case of a strategic national 

MTP, this is likely to be a lead sponsor government 
department, such as the Ministry of Transport working 
closely with say the Ministry of Finance/Treasury (sup-
ported sometimes by a specialist government PPP 
department for extra capacity and capability). As the 
project’s principal sponsor, this organization will be 
responsible for setting the project’s ToR and thus the 
scope of the PLMCA appraisal exercise. It will also be 
charged with overseeing the overall PLMCA exercise 
and co-operate with the analyst team by informing/
guiding the appraisal process as it progresses about 
such matters as the realistic assessment of whether 
emerging objectives can realistically be transferred to 
an “output obligation” to be taken on by the private 
sector in a PPP legal and commercial structure. This 
assessment will be a VLM test and will consider if the 
private sector can indeed bring innovation to each 
objective such as, for example, identified social out-
comes around skills and employment

•	 The analyst team: As earlier indicated, this would 
comprise a small team of experts headed by a special-
ist advisor (sometimes partnered with an appointed 
staff member of the client agency) who leads the 
PLMCA appraisal exercise. Typically, the team and its 
head will be from a consultancy organization commis-
sioned by the client and charged with carrying out the 
primary analysis of the “problematic(s)” presented as 
the underlying purpose/need for the project in ques-
tion. By illustration, this could be confirmation as to 
whether certain policy objectives are likely to be better 
addressed by the public sector or can successfully be 
passed to the future private–sector PPP partner. This 
will be a VLM test and will include assessment of 
whether there would be clear measurable criteria that 
would facilitate inclusion and subsequent measure-
ments of delivery (or not) in typical PPP contract doc-
uments. In consultation with the client, this team will 
also identify the key project stakeholders, elaborate/
scrutinise project objectives and related performance 
criteria, mediate discussions and negotiations among 
project stakeholders, present the results of each step 
of the PLMCA appraisal process and incorporate new 
elements learnt during the exercise into subsequent 
decision-making developments. The analyst team will 
then be required to support the procurement phase of 

the PPP as they will be able to assist in the engagement 
process with industry and support the legal and com-
mercial teams as they plan and complete the procure-
ment process.

•	 The project’s key stakeholders: Again, as earlier indi-
cated, key stakeholders are likely to be made up of 
parties that are judged by the client to have a vested 
interest in the project and its success. In the context of 
a MTP delivered by a DBFO PPP, for a major UK trans-
port project and as well as the key sponsoring depart-
ments, these would typically include local authority 
areas that are affected by the scheme; other major 
infrastructure providers, both public and private; 
major landowners, both public and private, where 
land value capture may indeed provide a major source 
of funding and representation from any major consul-
tation groups already identified. In more enlightened 
circumstances, they could also include other parties 
affected by the project and its outcomes, such as com-
munity groups of local residents in any regeneration 
areas. More typically, however, they comprise stake-
holders who can directly influence the project’s out-
comes as outlined earlier. Together with the client, the 
key stakeholders are the principal sources for obtain-
ing important information concerning

 ○ the nature of the problem(s) under investigation 
that the project is to address, such as transport 
capacity, journey times, modal shifts and environ-
mental drivers;

 ○ the possible alternative course of actions identi-
fied, such as existing network upgrades;

 ○ the development of project objectives and related 
appraisal criteria to be employed, such as passen-
ger numbers, air quality and direct employment;

 ○ the scenarios to be considered in the appraisal, 
such as route and station hub choices;

 ○ the weights and scores to be applied to the various 
dimensions, such as environmental, social and 
institutional and

 ○ the risks and opportunities entailed by each project 
option under a specific scenario (or scenarios) 
such as economic cycles and technology changes.

The following text theorizes in very basic terms how steps 
of a PLMCA approach might be applied to the appraisal of 
an MTP delivered by a DBFO PPP model:
•	 The problem-structuring phase: The design and 

development of the proposed PLMCA framework 
here would commence with a primary analysis of the 
challenges, problems and issues that the proposed 
MTP is to address. This would be undertaken by the 
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analyst team, on behalf of the client. By way of illus-
tration and as alluded to earlier, this could entail an 
initial framing of the outputs required from the MTP 
and perhaps two or three major options that will allow 
through comparison a better understanding of the rel-
ative importance of certain policy objectives. Through 
the analysis of appropriate historical and current 
legislative and administrative documents, supported 
by interviews with the project sponsor and other key 
institutional actors involved in/affected by the project, 
the analyst team would then arrive at preliminary  
definitions/clarifications regarding:

 ○ the purpose of the appraisal exercise; by illustra-
tion, this could be how to achieve a 20% modal 
shift from cars to public transport and an improved 
overall traveller experience;

 ○ the nature (and dynamics) of the problem under 
investigation; by illustration, this could be where 
context is important in identifying any major 
constraints to initially work within, in particu-
lar planned for time by which outcomes are to be 
delivered;

 ○ the boundaries (political, legislative, spatial, tem-
poral, cultural, etc.) within which the appraisal 
exercise should be carried out; by illustration, this 
could be whether there are realistic market scale 
challenges and/or legislative barriers that would 
allow a PPP style procurement, more specifically 
of the pubic private ownership of assets;

 ○ the possible courses of action to be implemented to 
address the problems and issues encountered; by 
illustration, this could be the required programme 
for enabling legislation to be adopted that would 
allow key infrastructure to be managed and owned 
by the private sector;

 ○ the key project stakeholders involved or affected 
by the proposed development (besides the client 
agency); by illustration, this could be as noted 
above various levels of local government and key 
commercial land owners and industry;

 ○ the policy frameworks that frame the project 
appraisal exercise that all stakeholders should 
ultimately comply with or look to amend; by illus-
tration, this could be national regional and local 
policies and would cover both spatial policy (plan-
ning) and industry-based development plans such 
as tourism and industrial and

 ○ the contextual features of the prevailing economic, 
social, cultural, political and environmental forces 
and trends that the decision-making process is 
unavoidably exposed to; by illustration, this could 

be core economic growth assumptions and general 
inflation factors to be scenario tested at a later 
stage.

•	 The model-building phase: Having built a decision- 
making platform that facilitates consensus building  
among all partners of the PPP project to address 
project problems/issues, there is then a need to turn 
to the fact that there are limits in PPP (indeed in all) 
arrangements as to how far and how much individual 
stakeholder interests can be served/fulfilled. At one 
level, these limits are set by public policy and govern-
ment plans and guidelines that frame the PPP project, 
as in the case for example where the provision of clin-
ical care is rarely included in a PPP health project. At 
another level, limits can also arise from data availabil-
ity constraints. Other constraints, including budgetary 
limits, plus time and contextual constraints, can also 
have an impact on stakeholder project preparations. 
Once a complete set of objectives has been estab-
lished, the analyst team (in collaboration with experts 
often individually commissioned by stakeholders) 
will then be required to operationalize and transform 
such objectives into more measurable criteria where 
possible. For example, targeted employment numbers 
in agreed sectors and targeted demographic groups 
during and after the MTP delivery are quantified. The 
articulation of a set of specific objectives starting from 
a few generic goals (such as social inclusion) and the 
identification of a measurable criterion for each objec-
tive generally (including outcome-based measures) 
follow a hierarchical structure as alluded to earlier. In 
this value tree, general interests (such as an objective 
to achieve public transparency) are presented on the 
left and specific measurable indicators of performance 
stand on the right (such as number of public presenta-
tions and freedom of information requests responded 
to). The value tree is then presented to the stakeholder 
groups who are asked to validate the project objectives 
and related criteria listed and, if necessary, propose 
some additions to this list.

•	 The model-use phase: As outlined earlier, experts 
play an important role during the construction of 
the impact profile of the options under investigation, 
providing forecasts, data and judgments about the 
prospective performances of each alternative. For 
example, for each scenario/option, a scored matrix 
can be produced and the project scenarios/options 
are prioritized. Then, by varying weightings, the 
stakeholders can gain a better understanding of the 
areas of real importance to their final choices on the 
scenario/option. Stakeholders are then exposed to a 
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series of in-house workshops and panel discussions 
during which the results of these analyses are pre-
sented. They would subsequently be asked to score, 
according to their judgements and evidence before 
them, the performance of each option against each of 
the appraisal criteria. In so doing, they can also indi-
cate the quantifiable and non-quantifiable risks (and 
opportunities) associated with the performance of a 
given project option against each appraisal criterion. 
The resultant performance table containing the out-
comes of the appraisals can then become a form of risk 
(and opportunity) register. Different from other MCA 
methodologies, the preferences of each stakeholder 
group in a PLMCA approach are not necessarily aggre-
gated immediately but can be presented as a series of 
stakeholder-specific appraisal tables. This allows an 
opening up of the analysis to highlight both differences 
and similarities in the positions of the different actors 
before moving towards more consensus building of 
closing-down phases if required. Weights may also be 
assigned to criteria to reflect their relative importance, 
for example, in the context discussed here, the rela-
tive importance of social inclusion or environmental 
impact. Weighting, however, is the most controver-
sial stage of any MCA methodology as the adoption of 
diverse weighting systems by different stakeholders is 
likely to produce totally different outcomes. There are 
as a result huge debates over how weights should be 
defined, as well as who should ascribe them.

A PLMCA framework for the appraisal of MTPs delivered 
by PPPs can also incorporate scenario planning to test 
the robustness of project options against different scenar-
ios, where scenarios describe how the driving forces of a 
development context might behave. This would need to 
include plausible descriptions of exogenous conditions 
(economic, social, environmental, political and tech-
nological) in a possible and probable future, where the 
purpose of scenario planning is to identify the key factors 
and driving forces likely to exert the highest impact on the 
long-term success of a project. It should be appreciated 
that while the construction of scenarios is generally the 
domain of experts, stakeholders can also be involved and 
be asked to provide their own specific knowledge and per-
spectives to enrich the overall scenario structure. It should 
also be noted that in a PLMCA exercise of the kind dis-
cussed here, it is envisaged that under different scenarios, 
shifts in the weights of the criteria, as well as changes in 
the scores of each option, may occur (Hall 1980). This is so 
since it is likely that under different political, economic, 
social, environmental and technological conditions and 

prevailing values, the importance of the appraisal criteria 
may change (different weights) and the same option may 
perform differently (attracting different scores).

Following the above proposed steps, the results of 
the appraisal are represented by a collection of “snap-
shots” that can take the form of tables, graphs, photos, 
charts and diagrams illustrating the performances of the 
different options according to the perspective of different 
stakeholders under various scenarios (but also at different 
time–space scales, according to the different dimensions 
of sustainability, etc.). The process can also be reiterated 
if aspects of the problematic remain unclear, or indeed, if 
the problematic itself needs redefining. The whole exer-
cise thus turns out to be highly dynamic so that judgments 
regarding the nature of the problem(s) the mega project 
is expected to address can alter, the key stakeholders 
involved or potentially affected by the problem may also 
change, the political relevance of different items may alter 
and project alternatives or impacts may similarly display 
sudden changes. To capture these dynamics, feedback 
loops between the various steps of the process, as are fre-
quent consultations amongst the different parties, and a 
continuous monitoring of the decision-making context to 
adapt the decision-making processes to the new emerg-
ing conditions are essential. The implications for the 
appraisal of an MTP delivered by a DBFO PPP model of 
PPP are challenging given that the private funding model 
behind PPP seeks to manage risk within a tightly drawn 
funding envelope. This means that changes in scope and 
flexibility are expensive to provide for as funds need to be 
held available on an as needs basis. The point however is 
to asses more widely than a typical PPP the potential ben-
efits from an MTP, and even if not able to transfer contrac-
tual responsibility to the private sector, the objectives are 
clear to all and final project success can still be measured 
against this wider framework. This leads to an overall risk 
reduction as all stakeholders are accountable to deliver 
what they can.

5  Conclusions
What makes PLMCA approach so timely is
•	 the increasing recognition globally of MTPs as strate-

gic agents of change with impacts that go well beyond 
the transport sector;

•	 the fast-rising popularity worldwide of PPPs as a means 
to deliver such projects on the basis of the access they 
provide governments to private-sector funding as 
public resources become more constrained and
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•	 the traditional view no longer prevails that economic 
performance should be the dominant concern in MTP 
appraisal because sustainability objectives and related 
concerns are all moving very fast up the global devel-
opment agenda.

PLMCA has the potential to shed light on whether PPPs
•	 as applied to the delivery of MTPs meaningfully 

reduces public sector debt;
•	 give private financiers and investors undue influence 

over national and/or regional strategic development 
priorities;

•	 provide the level of transparency necessary to achieve 
meaningful public consultation and involvement and

•	 transfer risks from the public sector to the private 
sector in line with the promises/claims made.

The authors also contend that public officials would be 
much better informed by the use of PLMCA to ascertain 
whether the long-term contractual arrangements between 
PPP partners and public sector agencies limit the flex-
ibility of future decision makers to respond to changing 
conditions. A PLMCA approach to project appraisal could 
further reveal whether a PPP offers the necessary levels 
of open communication and trust as platforms for project 
stakeholders to negotiate and collaborate.

What was disturbing in researching for this paper is 
how much rhetoric surrounds
•	 the emphasis on iron triangle performance criteria 

and the resulting notion of failure that has therefore 
dominated much of the narrative of mega infrastruc-
ture development literature in the last 15 years, at the 
expense of appropriate consideration of such projects 
as agents of change;

•	 the “fit for purpose” claims of CBA and its derivatives, 
despite their limited scope and capabilities to address 
issues beyond what can be sensibly monetized and

•	 the promises of what PPPs can deliver and the extent 
to which they ultimately carry the investment risks that 
otherwise would have remained in the public sector.

What is clear is that a holistic appraisal methodology 
akin to the kind advocated for MTPs would do much to 
address many important issues, all too often suffocated 
by a “business as usual” mentality that primarily looks to 
delivering projects on time and to cost and specification 
without wider scrutiny.

What is also apparent is that PLMCA should not be 
seen a panacea for addressing all outstanding issues of 
MTP appraisal and delivery. Instead, it offers a holistic, 
systematically designed and usable platform that can be 

populated by information provided from multiple stake-
holder perspectives (across sectors) that better informs 
stakeholder negotiations and decision-making.

With information technology advances and software 
innovations currently racing ahead, the capacity and 
capability of a PLMCA information platform yielding more 
benefits and opportunities at greater speeds, and at lower 
costs, add to the timely prospects of what is being pro-
posed. This is also very important for post-construction 
monitoring (not discussed thus far).

Evidence from work conducted in the field of PLMCA 
appraisal studies by the OMEGA Centre to date suggests 
that while the approach can be identified with generic 
principles, to be effective, it needs to be bespoke, and 
nowhere is this more important than with PPP projects.

References
Aldcroft, D. H. (1968). British Railways in Transition [online]. 

Available at https://link.springer.com/book/10.
1007%2F978-1-349-00708-0 on 23 December, 2017.

Alexander, E. R. (2006). Evolution and status: Where is planning 
evaluation today and how did it get here? In: Alexander, E. R.  
(ed.), Evaluation in Planning – Evolution and Prospects. 
Ashgate Press, Aldershot, pp. 3-16.

Allport, R. J. (2011). Planning Major Projects. Thomas Telford 
Limited, London.

Altshuler, A., & Luberoff, D. (2003). Mega-Projects: The Changing 
Politics of Urban Public Investment. Brookings Institution 
Press, Washington D.C.

Barfod, M. B. (2012). Optimising transport decision making using 
customised decision models and decision conferences. Ph.D. 
dissertation, Department of Transport, Technical University of 
Denmark, Copenhagen.

Belton, V., & Steward, T. (2002). Multiple Criteria Decision Analysis: An 
Integrated Approach. Kluwer Academic Publishers, Boston, MA.

Bickerstaff, K., Tolley, R., & Walker, G. (2002). Transport planning 
and participation: The rhetoric and realities of public 
involvement. Journal of Transport Geography, 10(1), pp. 61-73.

Brown, M., Milner, S., & Bulman, E. (2001). Assessing transport 
investment projects: A policy assessment model. In: Giorgi, L., 
& Pohoryles, R. J. (eds.), Transport Policy and Research: What 
Future? Ashgate, Burlington, VT, pp. 44-89.

Capka, R. J. (2004). Megaprojects – They are a different breed. 
Journal of Public Roads, 68(1), pp. 2-9.

Colomb, C. (2010). ‘The Perspective of the Social Planner: Incorporating 
Principles of Sustainable Development within the Design and 
Delivery of Major Projects, An international study with particular 
reference to Mega Urban Transport Projects for the Institution 
of Civil Engineers and the Actuarial Profession, OMEGA Working 
Paper 6, OMEGA Centre, University College London, London.

Daniels, R. J., & Trebilcock, M. J. (1996). Private provision of 
public infrastructure: An organizational analysis of the next 
 privatization frontier. University of Toronto Law Journal, 46(3), 
pp. 375-426.



 Ward et al., Study on the possible applicability a PLMCA to the appraisal of major gateway seaport projects   2007

Dean, M. (2017). Assessing the applicability of participatory 
multi-criteria analysis methodologies to the appraisal of mega 
transport infrastructure. PhD thesis submission, Bartlett School 
of Planning, University College London, London, December.

Dimitriou, H. T. (2009). Globalization, Mega Transport Projects and 
Private Finance. In: Paper presented at 4th VREF International 
Conference on Future Urban Transport’, Volvo Research Volvo 
Research and Educational Foundations, Gothenburg, Sweden, 
April 19-21.

Dimitriou, H. T. (2016). Editorial. Research in Transportation 
Economics, Special Edition, 58, pp. 1-6.

Dimitriou, H. T., & Field, B. G. (2017). The Use of Policy-Led 
Multi-Criteria Analysis (PLMCA) in the planning and appraisal 
of mega infrastructure projects. In: 2nd IPMA Megaproject 
Special Interest Group (SIG) Meeting, International Project 
Management Association, Porec, Croatia, September.

Dimitriou, H. T., Wright, P. G., Ward, E. J., & Dean M. (2013). 
‘Policy-led multi criteria analysis in the appraisal and delivery 
of mega infrastructure: dissemination to key stakeholders’, NLE 
OMEGA Workshop, University College London, London.

EPEC. (2016). Hurdles to PPP Investments: A contribution to the Third 
Pillar of the Investment Plan for Europe. European Investment 
Bank, Luxembourg.

EPEC. (2017). Welcome to EPEC [online]. Available at http://www.eib.
org/epec/ on 22 December, 2017.

European Investment Bank. (2015). Multi Criteria Analysis 
Methodology for Project Appraisal in Regional and Urban 
Development, Report Prepared by OMEGA Centre Consultants 
for Projects Directorate, European Investment Bank, 
Luxembourg, June.

Flyvbjerg, B., Bruzelius, N., & Rothengatter, W. (2003). Megaprojects 
and Risk – An Anatomy of Ambition. Cambridge University 
Press, Cambridge, UK.

Haezendonck, E. (2007). Transport project evaluation in a complex 
European and institutional environment. In: Haezendonck, E. 
(ed.), Transport Project Evaluation: Extending the Social Cost–
Benefit Approach. Edward Elgar, Cheltenham, pp. 1-8.

Hall, P. (1980). Great Planning Disasters. University of California 
Press, Berkeley, CA.

HM Treasury. (2015). Valuing Infrastructure Spend – Supplementary 
guidance to the Green Book [online]. Available at https://www.
gov.uk/government/uploads/system/uploads/attachment_
data/file/191524/Valuing_infrastructure_spend.pdf on 24 
December, 2017.

Jacobson, C., & Choi, S. O. (2008). Success factors: Public works 
and public-private partnerships. International Journal of Public 
Sector Management, 21(6), pp. 637-657.

Macharis, C., & Bernardini, A. (2015). Reviewing the use of 
multi-criteria decision analysis for the evaluation of transport 
projects: Time for a multi-actor approach. Transport Policy, 37, 
pp. 177-186.

Macharis, C., De Witte, A., & Ampe, J. (2009). The Multi-Actor 
Multi-Criteria Analysis Methodology (MAMCA) for the 
evaluation of transport projects. Theory and Practice. Journal of 
Advanced Transportation, 43(2), pp. 183-202.

Macharis, C., & Nijkamp, P. (2013). Multi-actor and multi-criteria 
analysis in evaluating mega-projects. In: Priemus, H., & van 
Wee, B. (eds.), International Handbook on Mega-Projects. 
Edward Elgar, Cheltenham, pp. 242-266.

Marin, P. (2009). Public-Private Partnerships in Transport, Trends 
and Policy Options. The World Bank Open Knowledge Series, 
Washington, D.C.

Medda, F., Carbonaro, G., & Davis, S. (2013). Public Private 
Partnerships in transportation: Some insights from the 
European experience. IATSS Research, 36(2), pp. 83-87.

Metz, D. (2008). The myth of travel time saving. Transport Reviews, 
28(3), pp. 321-336.

Miller, L., & Lessard, D. R. (2000). Strategic Management of 
Large Engineering Projects: Shaping Institutions, Risks and 
Governance. The MIT-Press, Cambridge, MA.

Morris, P. W. G., & Hough, G. H. (1987). The Anatomy of Major 
Projects: A Study of the Reality of Project Management. John 
Wiley & Sons, Winchester.

Naess, P. (2006). Cost-benefit analyses of transportation 
investments: Neither critical nor realistic. Journal of Critical 
Realism, 5(1), pp. 32-60.

OECD. (2008). Public-Private Partnerships: In Pursuit of Risk Sharing 
and Value for Money. Organisation for Economic Development, 
Paris.

OMEGA Centre. (2008). OMEGA Project 1: Generic Lessons for 
Improving the Treatment of Risk, Uncertainty and Complexity 
in the Planning for Mega Urban Transport Projects, OMEGA 
Working Paper 4, OMEGA Centre, University College London, 
London.

OMEGA Centre. (2010). OMEGA Project 3: Incorporating Principles 
of Sustainable Development within the Design and Delivery of 
Major Projects: An International Study with particular reference 
to Major Infrastructure Projects, Report prepared for the 
Institution of Civil Engineering and the Actuarial Profession, 
OMEGA Centre, University College London, London.

OMEGA Centre. (2011). OMEGA Project 2: Lessons for Decision- 
makers: A Comparative Analysis of Selected Large-scale 
Transport Infrastructure Projects in Europe, USA and 
Asia-Pacific, OMEGA Centre, University College London, London.

OMEGA Centre. (2012). OMEGA Project 2: Lessons for 
Decision-makers: A Comparative Analysis of Selected 
Large-scale Transport Infrastructure Projects in Europe, USA 
and Asia-Pacific - Executive Summary Report, OMEGA Centre, 
University College London, London.

OMEGA Centre. (2013). OMEGA Project 7: Development of a 
Policy-Led Multi-Criteria Analysis (PLMCA) Framework for the 
Appraisal of Mega Infrastructure Projects, OMEGA Centre, 
University College London, London.

OMEGA Centre. (2014a). OMEGA Project 8: Study for the Application 
of Multi-Criteria Analysis to the Appraisal of Urban Projects, 
Report prepared for the European Investment Bank, European 
Investment Bank, Luxembourg.

OMEGA Centre. (2014b). OMEGA Project 9: Study on the Applicability 
of a Policy-Led Multi-Criteria Analysis in the Planning, 
Appraisal and Delivery of the London Underground Northern 
Line Extension Project, Report of OMEGA Centre NLE Workshop, 
University College London, London.

Quiggin, J. (2004). Risk, ‘PPPs and the public sector comparator’. 
Australian Accounting Review, 14(2), pp. 51-61.

Rodrigue, J. P. (2017). Risk Transfer and Private Sector Involvement 
in Public-Private Partnerships [online]. Available at https://
people.hofstra.edu/geotrans/eng/ch7en/appl7en/risk_
transfer_ppp.html on 22 December, 2017.



2008   Ward et al., Study on the possible applicability a PLMCA to the appraisal of major gateway seaport projects

Samset, K. (2012). Beforehand and Long Thereafter – A Look-Back 
on the Concepts to Some Historical Projects. Ex Ante Academic 
Publisher, Norwegian University of Science and Technology, 
Trondheim, Norway.

Schutte, I. C. (2010). The appraisal of transport infrastructure 
projects in municipal sphere of Government in South 
Africa, with reference to city of Tshwane, Ph.D. dissertation, 
Department of Transport Economics, Logistics and Tourism, 
University of South Africa, Pretoria.

Shaoul, J., Stafford, A., & Stapleton, P. (2006). Highway robbery? A 
financial analysis of design, build, finance and operate in UK 
roads. Transport Reviews, 26(3), pp. 257-274.

Siemiatycki, M. (2006). Implications of public-private partnerships 
on the development of urban transit infrastructure. Journal of 
Planning Education and Research, 26(4), pp. 137-151.

Siemiatycki, M. (2009). Delivering transportation infrastructure 
through public-private partnerships: Planning concerns. 
Journal of the American Planning Association, 76(1), pp. 43-58.

Stough, R., & Rietveld, P. (1997). Institutional issues in transport 
systems. Journal of Transport Geography, 5, pp. 207-214.

Ward, E. J., Dimitriou, H. T., & Dean, M. (2016). Theory and background 
of multi-criteria analysis: Toward a policy-led approach to 
mega transport infrastructure project appraisal. Research in 
Transportation Economics, Special Edition, 58, pp. 21-45.

Weaver, P. (2009). ‘The Demise of the Iron Triangle’, Mosaicproject’s 
Blog, Available at http://mosaicprojects.wordpress.
com/2009/11/19/the-demise-of-the-iron-triangle/ on 15 April, 
2014.

World Bank. (2015). A Framework for Disclosure in Public-Private 
Partnership Projects, Available at http://pubdocs.worldbank.
org/en/773541448296707678/Disclosure-in-PPPs-Framework.
pdf on 30 December, 2017.

World Economic Forum. (2015). Strategic Infrastructure: Mitigation 
of Political and Regulatory Risk in Infrastructure Projects, World 
Economic Forum Report prepared in collaboration with The 
Boston Consulting Group, The World Economic Forum, Geneva.


