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ABSTRACT: Public-private partnerships (PPP) have been actively implemented around
the world since the 1950s, 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

Jacilitate 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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ew infrastructure projects are :
required for satisfying and improving :
the basic needs of growing popula- :
tions in developed and developing :

countries. These new projects have to :

consider new factors such as sustain- (Abdel-Azizand Russell 2001).

ability, life cycle analysis, risk, public agreement, and delivery :
schemes (Buropean Commission 2003; Dahl et al. 2005;
ASCE 2006). A public-private partnership (PPP) is a project

delivery method that has been widely applied since satistactory

achievements were reached during the last 30 years : applications, advantages, and disadvantages. For instance,

(Cartlidge 2006). PPPs bring private and public sec- :

tors together in long-term contracts to produce a : during the bid phase that are not generally applied when a

required infrastructure including but not limited to design/build delivery method is used due to the long-term

. : commitment of the private partner in the operation of the
roads, airports, water systems, sewer systems, water : p p pe

and wastewater treatment plants, buildings, institu- | facility. As a consequence, civil engineers, in either the public

. o . or private sector, are now required to take on activities for
tional buildings, health care centers, and recreation = *" P ’ ¢

¢ which they had not previously been accountable. Hence, civil

Recently, the National Surface Transportation Policy and  engineers require a different set of skills that have not been tra-
Revenue Sn; dy Commission issued a report called “Transpor- ditionally included as core skills within existing curricula.

tation for Tomorrow” (NSTPRSC 2007). This report : . -
addresses the current crisis in the transportation infrastructure : partnership approach, but these. have been traditionally
) . . * focused on the successful characteristics and on procurement

across the United States. According to this report, the lack of : her than i ' kills and knowled
funding for transportation infrastructure is estimated around : rather than on practitioners” skills and knowledge (Tiong
80 N : 1996; Miller et al. 2000; Zhang and Kumaraswamy 2001;

$150 million per year for the next twenty years. This crisis has Furo Commission 2003: Zhang 2005: Russell et al
also been mentioned by the ASCE. In 2005, the budget to : ; p & ’ i

adequately addressall infrastructure needs in the United States lyze how civil engineers can actively participate in PPPs as

would be around $1.6 trillion for the next five years. Inaddi- -~ planners and leaders in these transactions. Previous

tion, there is not enough funding to cover the current needs " efforts in this domain include the works realized by EI-H

(Reid 2008). This financial gap supports the fact that current and Agapiou (2002) and RISC (2003), both in the United

funding levels would not be adequate to maintain the opera- :
tional performance and physical conditions of U.S. highways, : twenty years, suggested by The American Society of Civil

and would not be adequate to meet the level of investments : Engineering (ASCE 2006) and the Civil Engineering Body of

requited. As a consequence there are two principal sources of Knowledge for the 21st Century (BOK; ASCE 2008a), have

funding: tax increases or participation of the private sector : eseablished the need of a new generation of civil engineers and

through  public-private partnership projects. Furthermore, : they suggest that new trends, issues, and pressures are under-

this vision of the U.S. infrastructure, stated in “Transportation lining the future role that civil engineers would play in order to

for Tomorrow” (NSTPRSC 2007), will require different deliv- guarantee a sustainable world and enhance the global quality

- of life. We link these two documents with the potential role(s)

As PPPs have become a more common and effective deliv- : that civil engineers would have as master planners of infra-

ery scheme, several procurement modes have evolved and gen- : gtructure development throughout PPPs.

erated a wide spectrum of relationships between the public :

and private sectors (Abdel-Aziz and Russell 2001). These : fucure demands new areas of knowledge for civil engineers that

: have not usually been taught. “Study of globalization, world
ment by the public sector (Cartlidge 2006). From the tradi- cultures, languages, communication, leadership, public policy
- and ethics must constitute a core component of overall engi-
ner to design and build a facility, to build, own, and operate :

facilities.

ery approaches and wider participation of civil engineers.

types of procurement vary according to the degree of involve-
tional design/build, where the owner contracts a private part-

(BOO), where governments transfer ownership and responsi-
bility to a concessionaire in order to build, own, and operate a

All of these PPPs share some basic characteristics: private part-
ners contribute with money, expertise, or other resources to the
partnership; partners (public and private) work together
toward common goals; partners share the risk; and partners
share decision-making and management responsibilities

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

BOO requires applying life cycle and sustainability concepts

There are numerous efforts to improve the public-private

2006; Zhang 2006; Abdel-Aziz 2007). It is necessary to ana-

Kingdom. The vision for civil engineering during the next

ASCE (2006) and Galloway (2007) have stated that the

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-
new facility for a long period of time. Between these two mod-
els, other types of PPPs such as turnkey, private finance initia- :
tive, and build, operate, and transfer (BOT) have been used. :

neers as PPP practitioners and master planners of infrastruc-
ture development. We argue that civil engineers have a promi-
nent role in the conception, evaluation, and development of

Leadership and Management in Engineering ﬁ OCTOBER 2008

Leadership Manage. Eng. 2008.8:276-286.



Downloaded from ascelibrary.org by UNIVERSITY OF DHAKA on 05/11/15. Copyright ASCE. For personal use only; all rights reserved.

( Civil Engineers as Master Planners for infrastructure development )

1 i

SKILLS KNOWLEDGE
* ASCE * BOK
Vision for * Multiple
XXI Century disciplines
* BOK
( Basic elements for PPP practitioners )

Figure 1. Interaction between skills and knowledge for
PPP practitioners

PPPs based on three major arguments: (1) PPPs are mostly :
utilized to develop civil infrastructure systems, which have his-
torically been designed and constructed by civil engineers; (2)
civil engineers can provide better assessment and life cycle per-

- . : Figure 2. PPP project cycle (Adapted from El-Haram
spectives for the development of new infrastructure systems : e o) yele (Adap

. . . . . 2002 and Pakkala 2002)

due to the technical complexity associated with these projects; :

and (3) civil engineers can enhance the operation, mainte-

© MS/30 hours framework suggested by the ASCE

- policy statement 465 (ASCE 2008b).

Figure 1 describes the combination of recommended skills

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)
broader skill set than traditional civil engineers are taught. : (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
projects. The analysis is performed for each of the different :
¢ design, build, operate, and maintain. The third phase can
© also include operation, ownership, and transfer (if applicable).
mine the basic skills and knowledge for PPP practitioners. :
. 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
of these skills and knowledge areas can be developed through :
. linked with population growth, better quality of life, and

nance, and innovation of civil infrastructure because they are
participants in the design process.

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
the management plans, capital reinvestment strategies, condi-
tion at handover, and monitor performance, representing both
the public owner and the financial investors. This requires a

Therefore, an adapted set of skills and knowledge for civil engi-
neers as master planners of PPPs has to be considered.

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

phases in order to determine the role of civil engineers. Addi-
tionally, some types of PPPs are considered in order to deter-

Then the results of several interviews conducted with 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” stated by ASCE (2006). It is expected that some

elective courses at the undergraduate level or within the

FEASIBILITY

GENESIS . FEASIBILITY ' PLAN & TEST '

Project Identification Business needs PVOJ?C( development
Assesment of Options appraisal DemgplProcurement
suitability Project Definition selection
Q Team Development
PROCUREMENT
PROCUREMENT

Bidding process:
Bidders Evaluation
Bidders Selection

Negotiation

Contract Award

Finance needs
Money allocation

IMPLEMENTING

IMPLEMENTATION' OPERATION ' TRANSFERING '
Design Operating o
Construction Monitoring Negouat!on

S . . Transfering

Initial operation Owning

third phase joins the executing activities to deliver a project:

Before the feasibility phase, typically a team from the

driven by specific needs. In the public sector, these needs are
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Figure 3. Relationship between public sector responsibility and type of PPPs (Adapted form Cartlidge 2006 and HDR

2005)

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

questions that need to be addressed are: How will the project
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

participation in this stage, mainly in the evaluation of the
different alternatives and the identification of major risks.

budget and schedule. Additionally, political climate, site

regulations, and market demands must be analyzed.

procurement phase is time-consuming and has been consid-
ered a key to success by practitioners and researchers (Miller

(2006) addressed the procurement phase as the key success

this phase, the scope of the PPP or performance require-

: 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.
is feasible both financially and technically. The overall objec- :
tives must be identified in this period as well. Some of the :
: the physical completion of the project, from engineering de-
be funded? What are the criteria to evaluate the net benefits : 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-
even better? The final stage of this phase is to plan and test. :
As master planners, civil engineers should have an active :
© private sector transfers the control of all the assets to the local
: government after finishing the operational period
Within this stage, a delivery methodology would be imple- :
mented as well as a financial plan, including a preliminary :
TYPES OF PUBLIC-PRIVATE
analysis, stakeholders attitude (feedback), environmental
: The stages of a PPP, as a project delivery system, may differ
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 :
© principal stages of PPPs (Jefferies 2006; UGAO 1999). Fig-
: ure 3 shows the different types of PPPs and how these fit
et al. 2000; Abdel-Aziz and Russell 2001; Zhang and Ku- : according to the owner’s responsibility and the duration of
maraswamy 2001; Cartlidge 2006). For example, Jefferies : the partnerships. These stages can be grouped in different
© ways to generate the different types of PPPs.
factor for the SuperDome facility in Australia. Also, during :
* most common approaches for PPPs (Abdel-Aziz 2007).
ments must be clearly defined (Zhang 2005) and the shar- : This is an agreement between the public and private sector
ing of risks and rewards for both sectors have to be estab- :

lished. Abdel-Aziz and Russell (2001) stated that PPP : a specific time varying from short-term to very long-term

The implementation phase is the more visible stage
(HDR 2005) and embraces all the actions associated with

tual documents. The final stage of implementation, transfer-
ring, may not be required in all PPPs. In this stage, the

PARTNERSHIPS

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

Build, operate, and transfer, for example, is one of the

in which the private sector builds a facility and operates it for

Leadership and Management in Engineering m OCTOBER 2008

Leadership Manage. Eng. 2008.8:276-286.



Downloaded from ascelibrary.org by UNIVERSITY OF DHAKA on 05/11/15. Copyright ASCE. For personal use only; all rights reserved.

Table 1. Current Characteristics in PPP Projects and Expected Features for Future Projects

Phase Current Expected

Feasibility Optimization towards the reduction of the very firsccost ~ Optimization towards the life cycle cost
(construction phase) (economic, environmental, and social equity)
Lower capital cost Sustainability: lower life cycle cost
Poor involvement of practitioners in public policy or Active participation in public policy and
politics politics
Short-term alliances Long-term and repetitive partnerships

Feasibilityand ~ Poor risk management, focusing in construction phase Complete risk analysis and management for all

procurement project’s phases

Procurement Delivery scheme design/bid/build. One final design More integrated procurement delivery scheme

solution which mostly do not consider constructability.

Several engineers in the design (several options)

Best price bids (total initial cost)

Publicand private sector in different directions

Shortand little price procurement phase

Constructability analysis performed

Best value bids (NPV economic analysis)
Public and private sector in win-win
relationships, real partnerships

Longer, detailed, and higher cost procurement

phase
Implementing  High-quality behind schedule and vice versa Higher quality ahead of schedule (on time)
Nosupply chain A global supply chain required
Acrossall Several parties with different vision (division of the con- All the parties chasing the same goal
phases struction industry)

No stakeholders involvement and even no inputs

Basic communication requirements

Personnel No requirements to PPP practitioners

Stakeholders inputs strongly required
Extended communication enforced

Civil engineers must be PPP leaders

concessions (BCMMA 1999). When the operating period : 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
provided by the private sector (Cartlidge 2006). BOT ad- | demand or estimating maintenance routines that will occur
- fifty years from now.

operations, the ownership (the facility always belongs to the

government), the smaller amount of money needed to de- :

ROLE OF CIVIL ENGINEERS IN PUBLIC-
PRIVATE PARTNERSHIPS

ness (BCMMA 1999). The operate, build, and transfer :
© 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-
The participation of civil engineers as master planners : tional PPP infrastructure projects (design, bid, build) and a
© suggested approach for the development of future infrastruc-
shows that the role of civil engineers is not limited to design :
and build, which implies that civil engineers should have the :
: proach to delivery of infrastructure projects, which is in ac-
¢ cordance with ASCEs 2025 vision (ASCE 2006). Tech-

ends, the public sector will assume responsibility for the fa-
cility. Generally, the financing for these types of projects is

vantages for the public sector include the low cost of private
liver a project, and a shorter delivery time. The main disad-
vantage is replacing the private partner if it goes out of busi-
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.
depends upon the type of PPP. For instance, a BOT scheme

ability to provide technical advice for the design team, con-
sidering the long-term implications of those decisions. In a

To define the role that civil engineers should play as master

ture projects.
The characteristics of PPPs indicate an integrated ap-
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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 :
- 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.

tify the skills and knowledge required by civil engineers in :
- skill that civil engineers as practitioners of PPPs must have,
: regardless of their area of expertise. Basic concepts such as
the ASCE (ie., Vision for Civil Engineers in 2025 and the : risk, procurement, and delivery methods are required. The
: second group, general management, covers skills related to
* leadership, ethical behavior, and management. These skills
search (Levite 2007); the skills for PFI managers of the Royal : 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

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-

their role of master planners for infrastructure development.
The analysis was conducted based on recent publications by

Civil Engineering Body of Knowledge for the 21st Century);
the future of construction engineering and management re-

Institution of Chartered Surveyors (RISC 2003); and inter-
views with industry practitioners. These practitioners belong

Table 2. Technical Skills and Knowledge

© 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

The first category is related to the basic knowledge and

Description

Category Skills

Knowledge

Risk/uncertainty

Risk management. Define risk position.
Identify, evaluate, and respond to risk.
Critical thinking.

Risk identification, quantification, and
analysis, data-based and knowledge-
based types. Probability and statistics.

Public policy Involvement and understanding of current Politics, history, and current politics.

(ASCE 2006) and local public policies. Analyze, Public policy techniques. Economic,
compare, and contrast the economic, environment, and social equity. Value of
environmental, political, and societal money.
impacts of engineering (ASCE 2008a).

Sustainability Evaluate the sustainability of complex Process engineering, green construction,

(Levitt 2007) systems, whether proposed or existing. value engineering. Life cost analysis

methodologies. Constructability.

Continuous Promote creativity and personal growth. Improvement and productivity analysis.

improvement/ Life-long learning. Self-assess learning Select and organize relevant techniques,

innovation processes and evaluate those processes in skills,and modern engineering tools to
light of competing and complex real-world solve a well-defined problem (ASCE
alternatives (ASCE 2008a). 2008a).

History Recommend engineering solutions based History of the delivery schemes and the
on historical impacts on society, consequences. Case studies. Eventsand
environment, and the economics (ASCE developments in the history of civil
2008a). engineering and their impact on society
Understanding of the historical context. (ASCE 2008a).
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category is focused on particular skills and knowledge re-
quired for civil engineers who want to successfully work

financing, and novel procurement methods.

similar projects in the past.

ers involved.

PPPs. Practitioners should have a deeper knowledge regard-
ing uncertainty and risk assessment in order to evaluate a

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.

tomer satisfaction due to the participation of additional

- stakeholders such as users, the public, politicians, media, and
© regulatory agencies.
with PPPs for infrastructure development. These skills and

knowledge areas include public policy, risk analysis, project SUMMARY

) . - The current deterioration of America’s infrastructure and the
sho’fvieirslu'lgfl)elsete; Izclglc;l Sekliﬂsajeri é{fnr(i)llejuiiajnabﬂ?tr; - scarce resources available to sustain the country’s economic
and public policy 'a.re require%l in order to deve,lop basic skill; - growth requjr? th? consideration' of novel p Foj ect delivery
in these domains. For instance, topics such as sustainability schemes. Publlc—p rivate part nerslglp s area delivery ;rnethod-
can be incorporated within the feasibility analysis of PPPs at ology tha brings technical and financial resources from the

Iy st Simnilarl neerine history i }f; 1d that must private sector to the public sector in order to maintain, reno-
irz,tflci%ils'b mclivailf }el,ner;ilereliserir?gor dse:rt};lieio;men d r:;ﬁ_ vate, and build critical infrastructure systems. Hence, civil
tions based Y the i 5 o . 4 devel Cof | engineers must have a more prominent role in the concep-
1ons on the 1mpact to society and development o - tion, development, and implementation of these infrastruc-

: jects. Tt mplish this objective, new skil
Table 3 describes general management skills and knowl- : FUr€ Projects. 10 accomplsii thus o'bj'ect Ve, HEW S Is and
. . knowledge need to be acquired by civil engineers so they can
edge. Some of these areas are currently covered in the tradi- : ;
. . . - become the master planners of infrastructure development.
tional project or construction management courses. How- : . . o .
L . . ¢ Also, civil engineers have a role in independent monitoring
ever, it is important to mention that PPPs require a more : . . .
. . . - of performance-based PPPs. According to the interviews
comprehensive understanding of these subjects due to the : o . . . .
. . L - conducted with industry practitioners involved in PPPs, civil
complexity of the projects and the diversity of the stakehold- : . . .
- engineers can add value to these transactions but it is neces-

The l ey refes o s sils and knowldge - 3% 08 P00 858 RS TR U F RN
for civil engtneers .1r1volv§§1 5 PPP practitioners (Table 4) © However, current civil engineering curricula do not provide
PPPs require specific abilities that may not be present in : the required skills and knowledge base to civil engineers
her types of procurement methods. A more systemic ap- : . .
ot . . . .- who would be the master planners and implementers of in-
proach is requlrecll .because of the complex interrelationships - frastructure projects. Our research has proposed an extended
bet]jvreen ;he d CCisions tkcllat .needhto be made by both dilAz " set of skills and knowledge areas to civil engineers involved
PUBIICAnd PrIvate SECtor uring the procurement process. . in PPP projects, with the goal of supplying essential tools for
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 : . L . . .
. . . . ing and modifying the current civil engineering cur-
dispute resolution techniques need to account for the possi- : .
o . . . ¢ riculum. Furthermore, the current status of PPPs
bility that foreign investors are stakeholders in the special : . . .
. . i and the necessity of infrastructure projects are de-

purpose vehicle company that is usually created to manage : .
. . - =" ¢ manding the development of new graduate programs

PPPs. Hence, having international participants may require : . .
; . . ¢ that address delivery methods for infrastructure

a more comprehensive set of alternatives and locations to : roiects rticularl blic-privar cenerships
. . . . : projec articula ublic-private partnerships.

solve claims between the public and private sector. This also : projects, b yp p P Suip
o i . . . : This new graduate program would be a sustainable
implies that the traditional dispute resolution techniques : . . . .
. . : way to provide skills and knowledge for civil engi-
might need to be expanded to account for the expectations of . .
. . . .+ neers who will become the master planners for infra-
foreign investors, who would like to resolve those disputes in
. . . . structure development.

a neutral environment. Similarly, an understanding of uncer- :

tainty is an important skill for civil engineers involved with :
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Table 3. General Management Skills and Knowledge

Description

Category Skills

Knowledge

Communication ~ Communicate effectively with technical
(ASCE 2006) and nontechnical individuals.

Ethical behavior  Justify asolution toan engineering problem
(ASCE 2006) based on professional and ethical standards

and assess personal professional and ethical
development (ASCE 2008a).

Management Executive control of design, planning, and

finance, construction, and initial operation
phases. Building relationships. Formulate
and evaluate the effectiveness of a

management plan.
Conflict Synthesize solutions from an engineering
resolution point of view.
Negotiation/ Define contract type. Promote discussion
procurement overalternatives.
Leadership Make resources available. People

motivation. Empowering employees.
Formulate and articulate environmental,
infrastructure, and other improvements.

Group communication, speech. Presentation techniques.
Plan, compose, and integrate the verbal, written, virtual,
and graphical communication. Virtual communication
(ASCE 2008a).

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).

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

Conflict-dispute resolution. Negotiation
techniques. Strategic leadership (Fewings
2005).

Understanding of PPP procurement types.
Virtual design construction. Negotiation
techniques

Motivation and empowering techniques.
Decision making.

Decision making.
Teamwork Provide meaning and purpose, enable Group strategies. Team building. Problem
others to take responsibilities. Team solving.
building. Building relationships, be an
effective member of a team.
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Table 4. PPP as a Delivery System

Description
Category Skills Knowledge
Public policy Involvement and understanding of current Politics history and current politics.
and local public policies. Develop public Economic, environmental, and social equity
policy recommendations, and create or (ASCE 2006).
adapt asystem toa real-world situation on Legislative and regulatory framework for
civil engineering work programs (ASCE private investment in public infrastructure.
2008a).
Client New practitioners ought to completely Total quality management, customer care.
understanding understand the client’s needs and Virtual design construction.
requirements. Involve the client in the
project team (Cartlidge 2006).
Business Creation of new organization toaccomplish Topics applied in the private sector such as
development complex projects. accounting, legal forms of ownership,
Requirements and time allocations to organizational structure and design, income
accomplish tasks, determine funding for statements, balance sheets, decision
projects. Legal and financial management economics, finance, marketing and sales,
(Abdel-Aziz 2007). billable time, overhead, asset management
and profit (ASCE 2008a).
Risk/uncertainty Appraisea multicomponent system and Criteria (such as required safety factors) for
evaluate its quantitative risk measure taking the ill-defined design of an engineered
intoaccount the occurrence probability of system within an acceptable risk measure
anadverse eventand its potential (ASCE 2008a). Long-term risk assessment
consequences caused by failure (ASCE preparation and application.
2008a). Manage risk analysis and
allocation.
Negotiation/ Define contract type. Promote discussion Understanding of PPP procurement types.
procurement over alternatives. Be able succeed and Virtual design construction. Negotiation
agreed on long and non easy negotiation. techniques.
Rebidding (Ortizand Buxbaum 2007).
Teamwork Evaluate the composition, organization, and Group strategies. Team building. Building
petformance of an intradisciplinary or relationships.
multidisciplinary team. Provide meaning
and purpose, enable others to take
responsibilities.
History Synthesize cases and experiences to foster Case studies within the PPP area. Post-

abilities to develop PPP projects.

learning project.
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