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Civil Engineers in
Public-Private
Partnerships and as
Master Planners
for Infrastructure
Development
JORGE L. RICAURTE, CARLOS A. ARBOLEDA, AND

FENIOSKY PEÑA-MORA

ABSTRACT: Public-private partnerships �PPP� have been actively implemented around
the world since the 1980s, including projects in both developed and developing countries.
Among the reasons for the growing use of this project delivery system are the deterioration
of the basic infrastructure systems, the lack of public funding, and the interest of private
investors for discovering attractive investment opportunities. Because of public-private
partnerships as a project delivery system, civil engineers have been exposed to knowledge
areas such as finance, risk analysis, public policy, and conflict resolution, which tradi-
tionally have not been taught in civil engineering curricula. Therefore, civil engineers now
have opportunities to play a major role in PPP projects as master planners of infrastruc-
ture development. This paper analyzes the basic skills that a civil engineer must have in
order to be an active participant in the development and implementation of PPP projects.
We gathered input from industry practitioners in order to understand their role in these
transactions and to inquire about the essential skills that civil engineers ought to have to
facilitate successful PPPs. Finally, we describe the opportunities for civil engineers within
the different phases of PPP. As a result, a new set of skills are proposed for civil engineers
who would be involved in PPP projects.
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N
ew infrastructure projects are
requiredforsatisfyingandimproving
the basic needs of growing popula-
tions in developed and developing
countries. These new projects have to
consider new factors such as sustain-

ability, life cycle analysis, risk, public agreement, and delivery
schemes �European Commission 2003; Dahl et al. 2005;
ASCE 2006�. A public-private partnership �PPP� is a project
deliverymethodthathasbeenwidelyappliedsincesatisfactory
achievements were reached during the last 30 years
�Cartlidge 2006�. PPPs bring private and public sec-
tors together in long-term contracts to produce a
required infrastructure including but not limited to
roads, airports, water systems, sewer systems, water
and wastewater treatment plants, buildings, institu-
tional buildings, health care centers, and recreation
facilities.

Recently, the National Surface Transportation Policy and
Revenue Study Commission issued a report called “Transpor-
tation for Tomorrow” �NSTPRSC 2007�. This report
addresses the current crisis in the transportation infrastructure
across the United States. According to this report, the lack of
funding for transportation infrastructure is estimated around
$150millionper year for thenext twentyyears.This crisis has
also been mentioned by the ASCE. In 2005, the budget to
adequatelyaddressall infrastructureneeds intheUnitedStates
would be around $1.6 trillion for the next five years. In addi-
tion, there is not enough funding to cover the current needs
�Reid 2008�. This financial gap supports the fact that current
funding levels would not be adequate to maintain the opera-
tional performance and physical conditions of U.S. highways,
and would not be adequate to meet the level of investments
required. As a consequence there are two principal sources of
funding: tax increases or participation of the private sector
through public-private partnership projects. Furthermore,
this vision of the U.S. infrastructure, stated in “Transportation
forTomorrow”�NSTPRSC2007�,willrequiredifferentdeliv-
eryapproachesandwiderparticipationofcivilengineers.

As PPPs have become a more common and effective deliv-
eryscheme, severalprocurementmodeshaveevolvedandgen-
erated a wide spectrum of relationships between the public
and private sectors �Abdel-Aziz and Russell 2001�. These
types of procurement vary according to the degree of involve-
ment by the public sector �Cartlidge 2006�. From the tradi-
tional design/build, where the owner contracts a private part-
ner to design and build a facility, to build, own, and operate
�BOO�, where governments transfer ownership and responsi-
bility to a concessionaire in order to build, own, and operate a
newfacility fora longperiodof time.Betweenthese twomod-
els, other types of PPPs such as turnkey, private finance initia-

tive, and build, operate, and transfer �BOT� have been used.
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Allof thesePPPsshare somebasic characteristics:privatepart-
nerscontributewithmoney,expertise,orotherresourcestothe
partnership; partners �public and private� work together
toward common goals; partners share the risk; and partners
share decision-making and management responsibilities
�Abdel-AzizandRussell2001�.

PPPs aim to improve the performance at some project
stages, such as financing, operation, or maintenance, that have
been traditionally under direct responsibility of the govern-
ment or owner. Each type of PPP has specific features, project
applications, advantages, and disadvantages. For instance,
BOO requires applying life cycle and sustainability concepts
during the bid phase that are not generally applied when a
design/build delivery method is used due to the long-term
commitment of the private partner in the operation of the
facility. As a consequence, civil engineers, in either the public
or private sector, are now required to take on activities for
which they had not previously been accountable. Hence, civil
engineers require adifferent setof skills thathavenotbeentra-
ditionallyincludedascoreskillswithinexistingcurricula.

There are numerous efforts to improve the public-private
partnership approach, but these have been traditionally
focused on the successful characteristics and on procurement
rather than on practitioners’ skills and knowledge �Tiong
1996; Miller et al. 2000; Zhang and Kumaraswamy 2001;
European Commission 2003; Zhang 2005; Russell et al.
2006; Zhang 2006; Abdel-Aziz 2007�. It is necessary to ana-
lyze how civil engineers can actively participate in PPPs as
master planners and leaders in these transactions. Previous
efforts in thisdomain include theworks realizedbyEl-Haram
and Agapiou �2002� and RISC �2003�, both in the United
Kingdom. The vision for civil engineering during the next
twenty years, suggested by The American Society of Civil
Engineering �ASCE2006� andtheCivilEngineeringBodyof
Knowledge for the 21st Century �BOK; ASCE 2008a�, have
established the need of a new generation of civil engineers and
they suggest that new trends, issues, and pressures are under-
liningthefuturerolethatcivilengineerswouldplayinorderto
guarantee a sustainable world and enhance the global quality
of life.Welinkthese twodocumentswith thepotential role�s�
that civil engineers would have as master planners of infra-
structuredevelopmentthroughoutPPPs.

ASCE �2006� and Galloway �2007� have stated that the
futuredemandsnewareasofknowledgeforcivilengineersthat
have not usually been taught. “Study of globalization, world
cultures, languages, communication, leadership,publicpolicy
and ethics must constitute a core component of overall engi-
neering education” �Galloway 2007�. All these efforts are
mainly focused in civil engineers’ skills and knowledge, but
they have not considered specific requirements for civil engi-
neers as PPP practitioners and master planners of infrastruc-
turedevelopment.Wearguethatcivilengineershaveapromi-

nent role in the conception, evaluation, and development of
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PPPs based on three major arguments: �1� PPPs are mostly
utilizedtodevelopcivil infrastructuresystems,whichhavehis-
torically been designed and constructed by civil engineers; �2�
civil engineers canprovidebetter assessmentand life cycleper-
spectives for the development of new infrastructure systems
due to the technical complexity associated with these projects;
and �3� civil engineers can enhance the operation, mainte-
nance, and innovation of civil infrastructure because they are
participantsinthedesignprocess.

Figure 1 describes the combination of recommended skills
and knowledge for civil engineers and the vision of civil engi-
neering and the BOK. New areas of knowledge are necessary
and different skills are required in order to have civil engineers
involved as master planners for the development and imple-
mentation of PPPs �Abdel-Aziz 2007; Levitt 2007�. For
instance, PPPs often require independent engineers to review
themanagementplans, capital reinvestment strategies, condi-
tionathandover, andmonitorperformance, representingboth
the public owner and the financial investors. This requires a
broader skill set than traditional civil engineers are taught.
Therefore,anadaptedsetofskillsandknowledgeforcivilengi-
neersasmasterplannersofPPPshastobeconsidered.

In order to explain the different roles that a civil engineer
can have in PPPs, we analyze the intersection between skills
and knowledge at different phases or stages within these
projects. The analysis is performed for each of the different
phases in order to determine the role of civil engineers. Addi-
tionally, some types of PPPs are considered in order to deter-
mine the basic skills and knowledge for PPP practitioners.
Thenthe results of several interviewsconductedwith industry
practitioners involved in PPPs are described and a comparison
between “theory and practicality” is shown in order to illus-
trate the “adapted” set of skills for civil engineers involved as
master planners in PPP. This new set of skills and knowledge
has been conceived within the framework “Vision of Civil
Engineering”statedbyASCE �2006�. It is expectedthat some
of these skills and knowledge areas can be developed through

Figure 1. Interaction between skills and knowledge for
PPP practitioners
elective courses at the undergraduate level or within the
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MS/30 hours framework suggested by the ASCE
policy statement 465 �ASCE 2008b�.

PHASES OF PUBLIC-PRIVATE
PARTNERSHIPS
A PPP project cycle involves several phases which are com-
mon for the majority of these partnerships �Figure 2�. These
phases can be grouped in three large divisions: feasibility,
procurement, and implementing/operating �HDR 2005;
European Commission 2003�. Each of these phases consists
of many stages and two principal parties are involved: the
client �public owner� and the service provider �private sector�
�El-Haram and Agapiou 2002�. The first phase embraces
these steps: genesis, feasibility, plan and test. The second
phase covers finance, and selecting and contracting a partner.
Financing, when required, is a major aspect that is likely to
be used in the U.S. market; this is an extremely complex
subject that engineers would do well to learn about. The
third phase joins the executing activities to deliver a project:
design, build, operate, and maintain. The third phase can
also include operation, ownership, and transfer �if applicable�.

Before the feasibility phase, typically a team from the
private sector and a team from the public sector are as-
sembled to study the project �HDR 2005; El-Haram and
Agapiou 2002�. Zhang �2005� suggested that these two
groups will be responsible for the success or failure of a PPP
project. Genesis is the preliminary stage of the first phase and
answers this fundamental question: What is driving the
public or the private sector for PPP projects? Both sectors are
driven by specific needs. In the public sector, these needs are

Figure 2. PPP project cycle �Adapted from El-Haram
2002 and Pakkala 2002�
linked with population growth, better quality of life, and
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infrastructure restoration. On the other hand, the private sec-
tor looks for an economic benefit and a reasonable risk allo-
cation between the parties. So, during this phase, general
needs have to be identified and potential solutions can be
defined as well �HDR 2005�.

The feasibility stage must determine if the selected PPP
is feasible both financially and technically. The overall objec-
tives must be identified in this period as well. Some of the
questions that need to be addressed are: How will the project
be funded? What are the criteria to evaluate the net benefits
of the projects? What constraints might hinder completion
of the project? Among the available solutions, which solu-
tion is the best? Are there other approaches that might be
even better? The final stage of this phase is to plan and test.
As master planners, civil engineers should have an active
participation in this stage, mainly in the evaluation of the
different alternatives and the identification of major risks.
Within this stage, a delivery methodology would be imple-
mented as well as a financial plan, including a preliminary
budget and schedule. Additionally, political climate, site
analysis, stakeholder’s attitude �feedback�, environmental
regulations, and market demands must be analyzed.

In the procurement phase, the best-value private partner
is selected. This phase can also be subdivided in many stages
according to the level of detail required by the parties. The
procurement phase is time-consuming and has been consid-
ered a key to success by practitioners and researchers �Miller
et al. 2000; Abdel-Aziz and Russell 2001; Zhang and Ku-
maraswamy 2001; Cartlidge 2006�. For example, Jefferies
�2006� addressed the procurement phase as the key success
factor for the SuperDome facility in Australia. Also, during
this phase, the scope of the PPP or performance require-
ments must be clearly defined �Zhang 2005� and the shar-
ing of risks and rewards for both sectors have to be estab-

Figure 3. Relationship between public sector responsibilit
2005�
lished. Abdel-Aziz and Russell �2001� stated that PPP
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procurements have three dimensions that have to be entirely
discussed in order to avoid pitfalls during the implementa-
tion phase. These dimensions are: �1� rights �possession, rev-
enues�; �2� obligations �operation, financing, reward scheme,
specifications�; and �3� liabilities �taxes, risk, liabilities�. This
phase may also include a prequalification stage.

The implementation phase is the more visible stage
�HDR 2005� and embraces all the actions associated with
the physical completion of the project, from engineering de-
sign to the construction of the infrastructure. When the
implementation phase is completed, the private partners
have to operate the infrastructure according to the perfor-
mance standards defined by the specifications and contrac-
tual documents. The final stage of implementation, transfer-
ring, may not be required in all PPPs. In this stage, the
private sector transfers the control of all the assets to the local
government after finishing the operational period

TYPES OF PUBLIC-PRIVATE
PARTNERSHIPS
The stages of a PPP, as a project delivery system, may differ
based on the degree of involvement by the government and
the degree of involvement by the private sector. Typically
finance, design, build, own, operate, and transfer are the
principal stages of PPPs �Jefferies 2006; UGAO 1999�. Fig-
ure 3 shows the different types of PPPs and how these fit
according to the owner’s responsibility and the duration of
the partnerships. These stages can be grouped in different
ways to generate the different types of PPPs.

Build, operate, and transfer, for example, is one of the
most common approaches for PPPs �Abdel-Aziz 2007�.
This is an agreement between the public and private sector
in which the private sector builds a facility and operates it for

nd type of PPPs �Adapted form Cartlidge 2006 and HDR
y a
a specific time varying from short-term to very long-term
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concessions �BCMMA 1999�. When the operating period
ends, the public sector will assume responsibility for the fa-
cility. Generally, the financing for these types of projects is
provided by the private sector �Cartlidge 2006�. BOT ad-
vantages for the public sector include the low cost of private
operations, the ownership �the facility always belongs to the
government�, the smaller amount of money needed to de-
liver a project, and a shorter delivery time. The main disad-
vantage is replacing the private partner if it goes out of busi-
ness �BCMMA 1999�. The operate, build, and transfer
model is similar to the BOT model except that the transfer
to the public owner takes place at the time that construction
is completed, rather than at the end of the operating period.

The participation of civil engineers as master planners
depends upon the type of PPP. For instance, a BOT scheme
shows that the role of civil engineers is not limited to design
and build, which implies that civil engineers should have the
ability to provide technical advice for the design team, con-

Table 1. Current Characteristics in PPP Projec

Phase Current

Feasibility Optimizationtowardsthereductionofthe
�constructionphase�
Lowercapitalcost
Poorinvolvementofpractitionersinpublic
politics
Short-termalliances

Feasibilityand
procurement

Poorriskmanagement,focusinginconstru

Procurement Deliveryschemedesign/bid/build.Onefin
solutionwhichmostlydonotconsidercon

Bestpricebids�totalinitialcost�
Publicandprivatesectorindifferentdirect

Shortandlittlepriceprocurementphase

Implementing High-qualitybehindscheduleandvicever
Nosupplychain

Acrossall
phases

Severalpartieswithdifferentvision�divisio
structionindustry�
Nostakeholdersinvolvementandevenno
Basiccommunicationrequirements

Personnel NorequirementstoPPPpractitioners
sidering the long-term implications of those decisions. In a
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long-term lease agreement, such as the Chicago Skyway, In-
diana toll road, and Pocahontas Parkway, civil engineers
should be aware of the technical challenges when forecasting
demand or estimating maintenance routines that will occur
fifty years from now.

ROLE OF CIVIL ENGINEERS IN PUBLIC-
PRIVATE PARTNERSHIPS
To define the role that civil engineers should play as master
planners in the development of PPPs, we compared the cur-
rent and future �suggested� approaches to the delivery of
PPPs. Table 1 summarizes the comparison between tradi-
tional PPP infrastructure projects �design, bid, build� and a
suggested approach for the development of future infrastruc-
ture projects.

The characteristics of PPPs indicate an integrated ap-
proach to delivery of infrastructure projects, which is in ac-

and Expected Features for Future Projects

Expected

yfirstcost Optimizationtowardsthelifecyclecost
�economic,environmental,andsocialequity�
Sustainability:lowerlifecyclecost

licyor Activeparticipationinpublicpolicyand
politics
Long-termandrepetitivepartnerships

onphase Completeriskanalysisandmanagementforall
project’sphases

esign
ctability.

Moreintegratedprocurementdeliveryscheme
Severalengineersinthedesign�severaloptions�
Constructabilityanalysisperformed
Bestvaluebids�NPVeconomicanalysis�

s Publicandprivatesectorinwin-win
relationships,realpartnerships
Longer,detailed,andhighercostprocurement
phase

Higherqualityaheadofschedule�ontime�
Aglobalsupplychainrequired

fthecon- Allthepartieschasingthesamegoal

uts Stakeholdersinputsstronglyrequired
Extendedcommunicationenforced

CivilengineersmustbePPPleaders
ts

ver

po

cti

ald
stru

ion

sa

no

inp
cordance with ASCE’s 2025 vision �ASCE 2006�. Tech-
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niques to assess best value or sustainability denote the need
for a life cycle analysis. Similarly, this approach suggests the
involvement of engineering practitioners in public policy,
which in turn requires civil engineers with strong and fluent
communication skills to communicate with stakeholders, co-
workers, media, politicians, and community leaders in order
to establish a productive dialogue and to present the benefits
and challenges associated with project development.

Once the differences between the current and expected
delivery approaches have been assessed, it is possible to iden-
tify the skills and knowledge required by civil engineers in
their role of master planners for infrastructure development.
The analysis was conducted based on recent publications by
the ASCE �i.e., Vision for Civil Engineers in 2025 and the
Civil Engineering Body of Knowledge for the 21st Century�;
the future of construction engineering and management re-
search �Levitt 2007�; the skills for PFI managers of the Royal
Institution of Chartered Surveyors �RISC 2003�; and inter-
views with industry practitioners. These practitioners belong

Table 2. Technical Skills and Knowledge

Category Skills

Risk/uncertainty Riskmanagement.Definerisk
Identify,evaluate,andrespondt
Criticalthinking.

Publicpolicy
�ASCE2006�

Involvementandunderstandin
andlocalpublicpolicies.Analy
compare,andcontrasttheecono
environmental,political,andso
impactsofengineering�ASCE

Sustainability
�Levitt2007�

Evaluatethesustainabilityofco
systems,whetherproposedore

Continuous
improvement/
innovation

Promotecreativityandpersona
Life-longlearning.Self-assessle
processesandevaluatethosepro
lightofcompetingandcomple
alternatives�ASCE2008a�.

History Recommendengineeringsolut
onhistoricalimpactsonsociety,
environment,andtheeconomic
2008a�.
Understandingofthehistorical
�281Leadership and Management in Engineering
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to construction companies, investment banking institutions,
law firms, government, and consulting companies. A major
challenge in this process is the difficulty to separate and dif-
ferentiate skills and knowledge. For example, communica-
tion can be seen as a skill �effective communication�, but
there is also knowledge associated with this area that civil
engineers must learn. Based on the interviews with PPP
practitioners, the suggested skills and knowledge are
grouped in three main categories: �1� technical, �2� general
management, and �3� specific to PPPs.

The first category is related to the basic knowledge and
skill that civil engineers as practitioners of PPPs must have,
regardless of their area of expertise. Basic concepts such as
risk, procurement, and delivery methods are required. The
second group, general management, covers skills related to
leadership, ethical behavior, and management. These skills
are not only applicable to PPPs, civil engineers working in
the public sector should also be familiar with these topics,
especially with the alternatives for delivery systems. The last

Description

Knowledge

ition.
isk.

Riskidentification,quantification,and
analysis,data-basedandknowledge-
basedtypes.Probabilityandstatistics.

fcurrent

ic,
tal
8a�.

Politics,history,andcurrentpolitics.
Publicpolicytechniques.Economic,
environment,andsocialequity.Valueof
money.

lex
ing.

Processengineering,greenconstruction,
valueengineering.Lifecostanalysis
methodologies.Constructability.

owth.
ing
sesin
al-world

Improvementandproductivityanalysis.
Selectandorganizerelevanttechniques,
skills,andmodernengineeringtoolsto
solveawell-definedproblem�ASCE
2008a�.

sbased

ASCE

ntext.

Historyofthedeliveryschemesandthe
consequences.Casestudies.Eventsand
developmentsinthehistoryofcivil
engineeringandtheirimpactonsociety
�ASCE2008a�.
pos
or

go
ze,
m
cie
200

mp
xist

lgr
arn
ces
xre

ion

s�

co
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category is focused on particular skills and knowledge re-
quired for civil engineers who want to successfully work
with PPPs for infrastructure development. These skills and
knowledge areas include public policy, risk analysis, project
financing, and novel procurement methods.

The suggested technical skills and knowledge areas are
shown in Table 2. Knowledge in areas of risk, sustainability,
and public policy are required in order to develop basic skills
in these domains. For instance, topics such as sustainability
can be incorporated within the feasibility analysis of PPPs at
early stages. Similarly, engineering history is a field that must
be studied by civil engineers in order to recommend solu-
tions based on the impact to society and development of
similar projects in the past.

Table 3 describes general management skills and knowl-
edge. Some of these areas are currently covered in the tradi-
tional project or construction management courses. How-
ever, it is important to mention that PPPs require a more
comprehensive understanding of these subjects due to the
complexity of the projects and the diversity of the stakehold-
ers involved.

The last category refers to specific skills and knowledge
for civil engineers involved as PPP practitioners �Table 4�.
PPPs require specific abilities that may not be present in
other types of procurement methods. A more systemic ap-
proach is required because of the complex interrelationships
between the decisions that need to be made by both the
public and private sector during the procurement process. As
an example, Table 4 shows that negotiation and procure-
ment knowledge �Miller et al. 2000; Abdel-Aziz and Russell
2001; Zhang 2001; Cartlidge 2006; Jefferies 2006� is essen-
tial in order to define the best alternatives to resolve disputes
when they arise during the contract execution. However, the
dispute resolution techniques need to account for the possi-
bility that foreign investors are stakeholders in the special
purpose vehicle company that is usually created to manage
PPPs. Hence, having international participants may require
a more comprehensive set of alternatives and locations to
solve claims between the public and private sector. This also
implies that the traditional dispute resolution techniques
might need to be expanded to account for the expectations of
foreign investors, who would like to resolve those disputes in
a neutral environment. Similarly, an understanding of uncer-
tainty is an important skill for civil engineers involved with
PPPs. Practitioners should have a deeper knowledge regard-
ing uncertainty and risk assessment in order to evaluate a
multistage project with significant uncertainty in terms of
revenues, long-term costs, maintenance routines, demand
behavior, macroeconomic conditions, etc. Finally, when
public-private relationships are considered, the private sector
should have a clear understanding of the client expectations.
These expectations usually go beyond the traditional cus-

tomer satisfaction due to the participation of additional
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stakeholders such as users, the public, politicians, media, and
regulatory agencies.

SUMMARY
The current deterioration of America’s infrastructure and the
scarce resources available to sustain the country’s economic
growth require the consideration of novel project delivery
schemes. Public-private partnerships are a delivery method-
ology that brings technical and financial resources from the
private sector to the public sector in order to maintain, reno-
vate, and build critical infrastructure systems. Hence, civil
engineers must have a more prominent role in the concep-
tion, development, and implementation of these infrastruc-
ture projects. To accomplish this objective, new skills and
knowledge need to be acquired by civil engineers so they can
become the master planners of infrastructure development.
Also, civil engineers have a role in independent monitoring
of performance-based PPPs. According to the interviews
conducted with industry practitioners involved in PPPs, civil
engineers can add value to these transactions but it is neces-
sary for them to get involved not only with the technical
decisions, but managerial and financial decisions as well.
However, current civil engineering curricula do not provide
the required skills and knowledge base to civil engineers
who would be the master planners and implementers of in-
frastructure projects. Our research has proposed an extended
set of skills and knowledge areas to civil engineers involved
in PPP projects, with the goal of supplying essential tools for
PPP practitioners from three different perspectives: technical,
managerial, and delivery systems.

Finally, based on the ASCE’s vision for civil engineering
for the next 20 years, we argue for the need for review-
ing and modifying the current civil engineering cur-
riculum. Furthermore, the current status of PPPs
and the necessity of infrastructure projects are de-
manding the development of new graduate programs
that address delivery methods for infrastructure
projects, particularly public-private partnerships.
This new graduate program would be a sustainable
way to provide skills and knowledge for civil engi-
neers who will become the master planners for infra-
structure development.
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Table 3. General Management Skills and Knowledge

Category

Description

Skills Knowledge

Communication
�ASCE2006�

Communicateeffectivelywithtechnical
andnontechnicalindividuals.

Groupcommunication,speech.Presentationtechniques.
Plan,compose,andintegratetheverbal,written,virtual,
andgraphicalcommunication.Virtualcommunication
�ASCE2008a�.

Ethicalbehavior
�ASCE2006�

Justifyasolutiontoanengineeringproblem
basedonprofessionalandethicalstandards
andassesspersonalprofessionalandethical
development�ASCE2008a�.

Client confidentiality, codes of ethics within and outside
of engineering societies. Anticorruption and profession’s
responsibility. List the professional and ethical
responsibilities of a civil engineer �ASCE 2008a�.

Management Executivecontrolofdesign,planning,and
finance,construction,andinitialoperation
phases.Buildingrelationships.Formulate
andevaluatetheeffectivenessofa
managementplan.

Construction project management. Planning,
monitoring, and control all aspects of
projects. Supply chain management �ASCE
2008a�.

Conflict
resolution

Synthesizesolutionsfromanengineering
pointofview.

Conflict-dispute resolution. Negotiation
techniques. Strategic leadership �Fewings
2005�.

Negotiation/
procurement

Definecontracttype.Promotediscussion
overalternatives.

UnderstandingofPPPprocurementtypes.
Virtualdesignconstruction.Negotiation
techniques

Leadership Makeresourcesavailable.People
motivation.Empoweringemployees.
Formulateandarticulateenvironmental,
infrastructure,andotherimprovements.
Decisionmaking.

Motivation and empowering techniques.
Decision making.

Teamwork Providemeaningandpurpose,enable
otherstotakeresponsibilities.Team
building.Buildingrelationships,bean
effectivememberofateam.

Group strategies. Team building. Problem
solving.
�283Leadership and Management in Engineering OC T O B E R 2008
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Table 4. PPP as a Delivery System

Category

Description

Skills Knowledge

Publicpolicy Involvementandunderstandingofcurrent
andlocalpublicpolicies.Developpublic
policyrecommendations,andcreateor
adaptasystemtoareal-worldsituationon
civilengineeringworkprograms�ASCE
2008a�.

Politicshistoryandcurrentpolitics.
Economic,environmental,andsocialequity
�ASCE2006�.
Legislativeandregulatoryframeworkfor
privateinvestmentinpublicinfrastructure.

Client
understanding

Newpractitionersoughttocompletely
understandtheclient’sneedsand
requirements.Involvetheclientinthe
projectteam�Cartlidge2006�.

Totalqualitymanagement,customercare.
Virtualdesignconstruction.

Business
development

Creationofneworganizationtoaccomplish
complexprojects.
Requirementsandtimeallocationsto
accomplishtasks,determinefundingfor
projects.Legalandfinancialmanagement
�Abdel-Aziz2007�.

Topicsappliedintheprivatesectorsuchas
accounting,legalformsofownership,
organizationalstructureanddesign,income
statements,balancesheets,decision
economics,finance,marketingandsales,
billabletime,overhead,assetmanagement
andprofit�ASCE2008a�.

Risk/uncertainty Appraiseamulticomponentsystemand
evaluateitsquantitativeriskmeasuretaking
intoaccounttheoccurrenceprobabilityof
anadverseeventanditspotential
consequencescausedbyfailure�ASCE
2008a�.Manageriskanalysisand
allocation.

Criteria�suchasrequiredsafetyfactors� for
theill-defineddesignofanengineered
systemwithinanacceptableriskmeasure
�ASCE2008a�.Long-termriskassessment
preparationandapplication.

Negotiation/
procurement

Definecontracttype.Promotediscussion
overalternatives.Beablesucceedand
agreedonlongandnoneasynegotiation.
Rebidding�OrtizandBuxbaum2007�.

UnderstandingofPPPprocurementtypes.
Virtualdesignconstruction.Negotiation
techniques.

Teamwork Evaluatethecomposition,organization,and
performanceofanintradisciplinaryor
multidisciplinaryteam.Providemeaning
andpurpose,enableotherstotake
responsibilities.

Groupstrategies.Teambuilding.Building
relationships.

History Synthesizecasesandexperiencestofoster
abilitiestodevelopPPPprojects.

CasestudieswithinthePPParea.Post-
learningproject.
�284OC T O B E R 2008 Leadership and Management in Engineering
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