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ABSTRACT

The construction or rehabilitation of elevated highway projects presents
a spectrum of challenges to project practitioners. These challenges place
a demand on the multi-criteria decision making (MCDM) abilities of the
project management team. Moreover, micro-scheduling of construction
activities has been deemed important to the reduction of waste based on
the lean paradigm due to the changing dynamics of the construction site.
Choosing the project scheduling method that will facilitate value crea-
tion for the stakeholders becomes an MCDM problem and entails hav-
ing a clear understanding of the advantages and disadvantages of the
different scheduling methods under consideration. Choosing by Ad-
vantage (CBA) is an emerging lean construction MCDM method that
has been successfully applied to the Architecture, Engineering and Con-
struction (AEC) industry but with little application in infrastructure pro-
jects such as the construction of elevated urban highway projects. Deci-
sion makers using the CBA list the attributes and advantages of each
alternative and then assign a degree of importance to each advantage
relative to the one that is least preferred. The CBA helps to differentiate
alternatives based on the decision context and reduces time to reach con-
sensus. Furthermore, it manages better subjective trade-offs by basing
decisions on the importance of agreed advantages. This study contrib-
utes to the body of knowledge by applying the CBA in the selection of
the micro-scheduling method in elevated urban highway projects.

Keywords: Lean construction, Choosing-by-Advantage, Multi-criteria
decision making, project schedule
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INTRODUCTION

The need for new and reconstructed highways is an important consideration for
many nations of the world as transportation developments shift from the construction
of new highways to the demolition and reconstruction of existing facilities. A large
number of reconstruction and rehabilitation work is expected on existing highways ei-
ther due to existing highway infrastructure nearing or having already surpassed their
service life (Jeannotte and Chandra 2005; Mahoney 2007) or due to the effect of ur-
banization placing additional demands on existing highways. Current practice in the
construction industry suggests that there is typically budget overrun and schedule slip-
page during the construction of elevated urban highway projects (Dawood and Shah
2007; Hannon 2007). Addressing the challenge of ageing highways can be a difficult
and sometimes contentious issue as there are many options and impacts to consider. To
counter these challenges, a considerable amount of time is required to ensure that the
level of development (LOD) of the plan can accommodate the micro-scheduling of
short duration activities. However, selecting the project scheduling method becomes a
multi-criteria decision-making problem because of the different project scheduling al-
ternatives available to the project management team.

LITERATURE REVIEW

Decision-making methods influence how people make decision. These decisions
trigger actions, which in turn have outcomes and consequences (Suhr 1999). During
the construction of elevated urban highway projects, the decision of the project sched-
uling method to adopt is an MCDM problem and an important consideration in the
delivery of the project. The problem, however, is that the literature does not provide
much (if any) support to practitioners in this context. According to Arroyo (2014), in
practice, decisions such as the planning and scheduling method to adopt are made with-
out a formal method. She further contended that many practitioners responsible for de-
cision-making are not even aware of the available MCDM methods.

Different MCDM methods are available in the literature and have been successfully
applied in different fields. A literature review by Arroyo et al. (2014) revealed that most
applications of MCDM within the construction industry are based on Weighting Rating
Calculating (WRC) and the Analytical Hierarchical Process (AHP) (Aguado et al.
2011; Akadiri et al. 2013; Bakhoum and Brown 2011). The application of CBA has
mainly been in the domain of research on lean construction (Arroyo et al. 2012, 2013;
Nguyen et al. 2009; Parrish and Tommelein 2009).

CBA is a decision-making system that facilitates decision-making by comparing
the advantages of alternatives (Arroyo et al. 2013). According to (Arroyo et al. 2015),
the CBA system has four principles: (1) decision makers must learn and skillfully apply
sound decision-making methods; (2) decisions must be based on the importance of the
advantages; (3) decisions must be based on relevant facts; (4) different types of deci-
sions call for different decision making methods. This method has several benefits over
traditional MCDM methods: CBA helps to differentiate between alternatives based on
the decision context, reduces time to reach consensus, and manages better subjective
trade-offs by basing decisions on the importance of agreed advantages (Arroyo et al.



2018). Arroyo (2014) claimed that the decision-making process of CBA is more trans-
parent than the AHP that utilises pairwise comparisons between factors to find the best
alternative. CBA has been applied to choose the best design options for a reinforced-
concrete beam column joint (Parrish and Tommelein 2009), a ceiling tile in the design
stage from a sustainable perspective (Arroyo et al. 2013) , a structural system (Arroyo
et al. 2014), a project team (Schottle et al. 2015), an HVAC system for a net-zero en-
ergy museum (Arroyo et al. 2016), select fall protection measures (Karakhan et al.
2016). Moreover, CBA was combined with a 4D model to select the best construction
flow option in a residential building (Murguia and Brioso 2017). Table 1 presents a
glossary of terms relevant to the CBA method (Suhr 1999).

Table 1: CBA definitions

Term Definition

Alternatives | Options to be considered by the method. At least two alternatives are
required for a decision to be necessary.

Factor A property of an alternative that is material to the decision. Factors
can be social or environmental but do not include the cost
Criterion “Want” criterion defines a certain value or set of values that are pre-

ferred for a factor. “Must have” criterion specifies values that a factor
must have for that alternative to be considered feasible.

Attribute Quality or characteristics belonging to one alternative.
Advantage | Difference between two alternatives when their attributes are com-
pared

In implementing the CBA method, the following steps adapted from Arroyo
(Arroyo et al. 2015) are followed.
Identify the alternatives for consideration in the decision process.
Define the factors that will help differentiate among alternatives.
Define the must and want criteria for each factor.
Summarize the attributes of each alternative.
Decide the advantages of each alternative.
Decide the importance of each advantage (IofA). The 10A corresponds to a
value that is given for each factor for each alternative. The sum of the lofA for
all factors represents the total importance of that alternative to the decision
maker.
7. Evaluate cost data (if applicable).

o wbdE

In CBA, decisions are based solely on the advantages. The stakeholders access the
importance of these advantages by making comparisons among them. The weighing
process should be based specifically on the importance of these advantages (Suhr 1999).

CBA ANALYSIS: SELECTING PROJECT SCHEDULING METHOD

Nine project managers involved in highway construction were chosen for the anal-
ysis and the steps for conducting the CBA were applied. Three different planning al-
ternatives were identified in the literature. The Last Planner System (LPS), Critical Path



Method (CPM) and Linear Scheduling Method (LSM) were selected. Seven factors
were jointly identified in an interactive session with the project managers that will serve
as the basis for differentiating the alternatives. The “must” criterion for each factor on
which the stakeholders will base their judgement alternatives was defined.

The attributes of each alternative were obtained from existing literature and vali-
dated by the project managers. The least desirable attribute for each identified factor is
underlined and used as a comparison to describe the advantage of the alternative based
on that factor. The advantage of each alternative was then decided by each respondent
by assigning weights to the advantages based on the factors and criteria. The weights
for each factor and criteria ranged from 0 to 100. The first author complied and obtained
the average weight from the different weights provided by the respondents. The aver-
age weight so obtained was thereafter used as the relative weight for each advantage.
The importance of each alternative (IofA) was then decided based on the relative
weight earlier obtained. The lofA corresponds to the value given to the advantage of
each alternative based on each factor by each respondent. The respondents collabora-
tively agreed on the lofA after some deliberations.

STEP BY STEP CBA APPLICATION

Step 1: Identify Alternatives. Three scheduling techniques were selected based on
their suitability to linear projects. The alternatives considered are compared based on
certain criteria and presented in Table 2.

Table 2: Project scheduling alternatives

Alternatives

Nos. | Factors

Last planner system

Critical path method

Linear scheduling method

1. Reduction of un-
certainty and risk

Identifies and assigns
responsibility for con-
straints removal, facili-
tates reduction of risks
and uncertainties.

Does not focus on identi-
fication of constraints and
their removal. Makes up
for this by incorporating
float and slack (or modi-
fied PERT) in the sched-
ule to account for produc-
tion and duration uncer-
tainties.

Does not tackle detailed
task-level planning or
identification of con-
straints which could have
an impact on risks and
uncertainties.

2. A better under-
standing of pro-
ject objectives

Breaking production
into smaller and man-
ageable flows ensure
that project objectives
are fully understood by
stakeholders.

CPM networks become
complicated as the size
and complexity of a pro-
ject increases.

Easy to use and facilitates
an understanding of pro-
ject objectives due to the
relationship of time and
space inherent in the pro-
Cess.

3. Ease of use/im-
plementation in
linear projects

Easy to use. However,
the absence of com-
puter tools makes it
cumbersome to apply to
large work packages.

Extensive computeriza-
tion has made the CPM
easy to use. However, the
user needs a considerable
amount to produce valua-
ble information for con-
trolling purposes.

Very intuitive and easy to
use and understand. How-
ever, limited computeri-
zation tools make it diffi-
cult to use in a large and
complex project.

4, Resource man-
agement

Address resource avail-
ability during the

Addressing key resource
availability is a shortfall
of this method. It focuses

Does not explicitly con-
sider resource manage-
ment. Resource levelling




“Making-ready” pro-
cess by matching work-
flow to capacity

on calculating the theoret-
ical early start and finish
dates, late start and finish
dates for all scheduled ac-
tivities.

is difficult as it lacks re-
source levelling capabili-
ties.

Collaboration
and communica-
tion

A collaborative plan-
ning process that facili-
tates communication in
the form of consulta-
tions at all stages of the
project

Reduced collaboration
and communication be-
tween stakeholders.

Provides a graphical dis-
play of how crews and
equipment move through
the project over time and
therefore facilitates com-
munication and collabora-
tion.

Space planning

The process of “making
ready” focuses on the
identification and re-
moval of constraints
and helps ensure that
space-time relation-
ships are considered but
does not visualize them.

Does not consider time-
space relationships during
the planning process

Easy to visualize project
schedule to account for
time and space con-
straints. Facilitates space
planning.

Step 2: Define Factors. Factors that will help the stakeholders differentiate be-
tween alternatives were identified. Several factors were considered, and the relevant
factors were chosen for the decision-making process (Figure 1). Factors having the
same purpose were combined due to their close relationship (e.g. easy to use and im-
plementation in linear projects). Such merging helps to avoid double counting.

All Factors

Easy to use

Easy to update
Risk management
Collaboration and communication
Use of technology

Manage project lifecycle

Is it scalable?

Reliability

Change management
Stakeholder management
Captures entire project scope
Logically sequence and link all
activities

e  Resource management

e  Better understanding of project
objectives

Implementation in linear projects

ear projects

e  Promotes collaboration and com-

munication
Resource management
Planning reliability

Figure 1: Identified factors for decision making

Relevant Factors

Ease of use/implementation in lin-

Use of technology (planning tool)
Accommaodates spatial planning
Reduction of uncertainty and risk




Step 3: Define the “must” and ““want” criteria for each factor. The project man-
agers agreed on the criteria upon which to base their decision making, and then weights
were assigned collaboratively. In some cases, the stakeholders did not arrive at a con-
sensus weight for some of the criteria, in this case, the arithmetic mean was obtained,
and this was collectively accepted. For example, factor 1 considered the “ease of
use/implementation in linear projects”. The stakeholders agreed that the criterion for
this factor is “Easier is better” and collectively agreed to ascribe a weight of 50 to this
criterion. Column 1 of Table 3 shows the relevant factors used for the CBA analysis,
the “must criterion” for each factor and the weight of the criterion.

Step 4: Summarise the attributes of each criterion. The main attribute of each al-
ternative with respect to each factor is summarised. The least preferred attributes are
summarised and underlined to highlight them. This provides the basis for comparison
between alternatives in describing the advantages of one alternative over another.

Step 5: Decide the advantages of each alternative. The main advantage of each
alternative based on a given factor and attribute is determined and shown in italic. For
each factor, the least preferred alternative will not have an advantage.

Step 6: Decide the importance of each advantage. This is done collaboratively and
decisions on what weight to ascribe to each advantage are agreed upon. The maximum
advantage that can be ascribed to each advantage depends on the weight given to the
factor, the values range from 20 to 100. The most important advantage for each factor
is agreed upon by all stakeholders as a first step to assigning it the maximum agreed
weight. Thereafter, depending on the number of alternatives, the stakeholders next
agree on the weight to assign to the second “best” alternative. For instance, in factor 2:
“promotes collaboration and communication”, the stakeholders could not reach a con-
sensus on the weight to assign to the second-best alternative. The first author who fa-
cilitated the CBA session resolved this impasse by taking the arithmetic mean of the
different weights proposed by the different participants and this was adopted as the
consensus value for the second-best alternative. The importance of advantage (IofA)
for each alternative is summed up at the end of the session and the alternative with the
highest 1ofA value is selected as the most preferred.

Step 7: Evaluate cost data if applicable. This step was ignored as there is no cost
data associated with the choice of alternatives. However, if cost data exists, it is evalu-
ated by plotting the 1ofA score for each alternative against the cost of selecting an al-
ternative.

The summary of the CBA analysis is presented in Table 3.



Table 3:

CBA Implementation

Factor & Criterion

Last Planner System

Critical Path Method

Linear Scheduling

1. Ease of use/ imple-
mentation in linear
projects

Crit.: Easier is better

Max. Weight: 50

Attr.: Easy to use and based on operational plan-

ning

Attr.: Convoluted in complex projects, and in-

effective for linear continuous projects

Attr.: Used in linear projects where the majority of
the work is made up of highly repetitive activities

Adv.: understand the presence of variabil-
ity in production, human-focused

lofA
35

Adv.: None

lofA
0

Adv.: Performs optimally when applied to

2. Promotes collabora-
tion and communica-
tion during the
project execution
phase

Crit.: Higher is better

Max. Weight: 100

Attr.: Planning is done mainly at the project level

and is therefore flexible

Attr.: Planning is rigid, and process focused

and carried out on a strategic level

linear projects

Attr.: Planning is carried out on a strategic level
and best implemented as an effective management
tool at field level

Adv.: More collaboration and communica-
tion during the execution stage

lofA

Adv.: None

lofA
0

Adv: Collaboration and communication lofA
during the execution stage 60

3. Resource manage-
ment
Crit.: Higher is better

Attr.: The process of “making ready” and con-
straint removal are tools in resource management

Attr.: Integrated with Network planning tools

Attr.: Does not explicitly consider resource man-
agement.

Max. Weight: 50 Adv.: Enhanced collaboration and commu- | lofA | Adv.: Facilitates resource allocation, lofA | Adv.: None lofA
nication promotes resource management 20 levelling and smoothing 0

4. Plan reliability Attr.: Planning is done in detail closer to the task Attr.: Planning is comprehensive with long Attr.: Easy to schedule continuity on linear pro-

Crit.: Higher is better execution term focus jects, improving coordination and continuity

Max. Weight: 25 Adv.: Commitment planning by the last lofA | Adv.: None lofA | Adv.: Improved coordination and continu- | lofA
planners increases planning reliability 0 ity and visualization of the time-space rela- 15

tionship

5. Use of technology
(planning tools)
Crit.: Availability of
technology is better
Max. Weight: 50

Attr.: Simple and manual planning technique. Plan-
ning is carried out in the “big room” collaboratively

using big plain boards and stickers.

Attr.: Well-advanced tools available for use,
easily adapted to numerical computerization

Attr.: Intuitive and easy to understand but cannot
easily be adapted to numerical computerization as
readily as network methods

Adv.: None

lofA
0

Adv.: Availability of technology sup-
porting the implementation

Adv.: Limited number of computerization lofA
implementation platforms 0

6. Ability to accommo-
date space planning

Crit.: Ability to accom-

modate space planning is

better

Max. Weight: 100

Attr.: Pull-based scheduling that facilitates micro-
scheduling. Focuses on “how” instead of “what”

Attr.: Focuses on “what” instead of “how”.

Emphasizes on the critical path

Attr.: Considers and accurately represents space-
time relationships

Adv.: Constraint removal techniques facil-
itates space planning

lofA

50

Adv.: None

lofA

0

lofA

)

Adv.: Facilitates the visualization of
space-time relationships

7. Reduction of uncer-
tainty and risk
Crit.: Higher is better

Attr.: Produces a predictable and reliable workflow

Attr.: Complemented by EVM and PERT with

statistical abilities.

Attr.: The ability to visualize time-space relation-
ships provides some possibilities for risk reduction.

Max. Weiaht: 50 Adv.: Project percent complete (PPC) and | lIofA | Adv.: Statistical abilities help lofA | Adv.: None lofA
' ght: Variance Analysis (VA) can be used to re- planners to get a better idea of time
duce uncertainty and risk 35 and schedule risk @ 0
Total lofA 150 225
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The results of the CBA analysis show that during the construction of elevated urban
highways, the LPS is preferable, subject to the selected factors and criteria. However,
changing the factors and the criteria used in the analysis may lead to a different outcome
for different types of project.

DISCUSSION

Several issues were identified in the implementation of CBA. These include: (1)
Getting relevant stakeholders to gather in one room to make project decisions. To coun-
ter this, the project kick off meeting (KOM) can be used to greater effect. (2) Consid-
erable time was dedicated to collecting data. Currently, no research work has compared
the three scheduling method used in this analysis. Hence the factors upon which the
attributes were defined, and the definition of the attributes took a lot of time. It is im-
portant to note that the data collection process is integral to any MCDM method. (3)
The stakeholders used for the case study analysis had to be trained in the application of
the CBA method, the method and vocabulary had to be explained and the commitment
to training time may present a barrier to first-time users of the method.

CONCLUSION

CBA is an important decision-making method that integrates the perspective of
multiple stakeholders. This study suggests the application of CBA in selecting the pro-
ject scheduling technique to apply in the construction of elevated urban highway pro-
jects. The conclusions from the case study that may be generalized are: (1) CBA was
helpful in integrating the perspective of multiple stakeholders. (2) CBA facilitated the
identification of critical success factors necessary for selecting a suitable project sched-
uling method for highway projects. Some barriers were identified in the application of
the CBA method. The most important barrier was the difficulty in getting the decision
makers in one room at the time of decision.

It can be surmised that the application of CBA fosters more collaboration and ex-
change of ideas during the decision-making process, enhances transparency as deci-
sions are made based on the importance of advantage of agreed factors.
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Abstract

Construction industry is in continuous need for improvement. Likewise, methods and techniques
used for decision-making need improvement. Traditional approaches are not meeting the needs of
fast-changing industry. In many cases issues start right from the contractual agreements and agreed
terms that parties accept without truly understanding the feasibility aspects. These lead to multiple
complications during the projects as well as towards the end of the project. To overcome such
difficulties new approaches are developing as Agile with an expectation that targeting the project
in smaller increments may help in reducing the possible negative outcomes. It works if the project
can be delivered in smaller increments while for construction industry or others it may not always
be feasible. Project Design-Build delivery method can be paralleled to some extent with Agile
approach where the team works on the requirements and navigates over the phases of project
development together. In practice even such approaches leave the stakeholders unhappy, because
the terms and conditions of a project often change and lead to disagreements. In fact every project
is a unique deliverable and very fragile if not managed properly. In this paper an innovative
modeling technique named Fragile©, which goes beyond Agile approach, is proposed to help to
deliver the project with its most efficient way from the given point on and especially for the
conditions that may change in future.

Introduction

In real life project management is much more complicated compared to conceptually analyzing
the difficulties about project management. If follow PMBOK then the management of projects can
be easy to navigate and keep structured. Yet, the actual problems that arise during the project can
be difficult to handle as it involves multiple aspects including goal and scope, owners and other
stakeholders, engineers and architects, contractors and subcontractors, suppliers and vendors,

specifications and drawings, contracts and agreements and much more.
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The most important thing in the process of management is to keep in mind the objective of
the project in whichever capacity and preference it will be decided by the involved parties. In
general the objective for any involved party is to maximize their return on their invested efforts
and resources. From the perspective of the owner the objective can be to get the project completed
within minimum timeframe and budget with maximum quality while for negatively involved party
for the same project the goal would be the project’s interruption or simply limitation of project’s
scope or conceptual issues defined by the owner and other involved parties. When taking such
approach each involved party may practice the negotiations techniques in order to proceed with
the project with the least resistance and find commonly acceptable terms and conditions that can
also be stated in the contracts. All these complications bring to the idea for the need of analyzing
projects step by step which in some sense can be described in terms of breaking down the project
into smaller increments wherever possible. This partition of projects is much easier in IT projects.
This is where Agile Manifesto comes in and it was initially developed to help with the incremental
approaches. Yet, in other industries it can be challenging to divide the project into smaller
deliverables that can be effectively considered and understood by the owner or other stakeholders.
Construction projects well be one of the types of projects that is not always possible to deliver the

project in increments and assure its smooth completion through Agile techniques.

Methodology

To be able to elaborate the complexities of Agile approach it is important to present the
principals of how Agile approach works, analyze its practicality then propose the new technique
that may potentially be adopted for projects that might not be easy to manage with Agile. Some

may find the proposed method is good in combination with Agile method as it can also complement



it if necessary other than completely replacing it. As documented by Beck et al. (2001), the Agile

Manifesto is structured around 12 principles when implemented on software industry projects:

1. “Our highest priority is to satisfy the customer through early and continuous delivery of
valuable software.

2. Welcome changing requirements, even late in development. Agile processes harness
change for the customer's competitive advantage.

3. Deliver working software frequently, from a couple of weeks to a couple of months,

with a preference to the shorter timescale.

Business people and developers must work together daily throughout the project.

Build projects around motivated individuals. Give them the environment and support

they need, and trust them to get the job done.

6. The most efficient and effective method of conveying information to and within a

development team is face-to-face conversation.

Working software is the primary measure of progress.

8. Adgile processes promote sustainable development. The sponsors, developers, and users
should be able to maintain a constant pace indefinitely.

9. Continuous attention to technical excellence and good design enhances agility.

10. Simplicity—the art of maximizing the amount of work not done—is essential.

11. The best architectures, requirements, and designs emerge from self-organizing teams.

12. At regular intervals, the team reflects on how to become more effective, then tunes and
adjusts its behavior accordingly” (Beck et al., 2001).

ok~

~

Stracusser, G. (2015) presented the potential application of Agile Manifesto on construction
projects and still many questions can be asked about its wide and practical applications on other
construction project types when incremental and segmental approach may not work. In particular
Stracusser, G. (2015) discussed a project for constructing a Nuclear Power Plant and analyzed
application of Agile on research, development and demonstration (RD&D). While for a project
that is as large, complex and utilized 169 companies from total of 28 states to support RD&D
construction, manufacturing and operations activities and during construction added more
workforce by totaling it to more than 1,100 workers, it would be reasonable to divide it into
increments and segments to deliver it to the owner gradually and getting the approval for the next
step. Yet, if there was an opportunity to analyze the possible outcomes of brainstorming before

and even during the construction stage to keep it consistent with Agile Manifesto while keeping in



mind that not only the owner needs to be happy and satisfied, but also other involved parties should
be happy, the outcome of the management process and the success rate of completing the project
on time and within budget might be even higher. In fact all projects are fragile and require careful
management to be successful. Any project management is full of risks and it can be wisely

evaluated.

With this idea in mind the proposed approach named “Fragile” is to utilize the applications
of well-known and possibly well underestimated power of game-theoretic mathematical modeling
that allows developing tools of application for such analysis to evaluate the possible outcomes of
decisions made for the projects. Game-theoretic mathematical modeling had been and currently is
widely utilized in other industries such as energy, oil and gas, sustainable infrastructure
development for decision-making, market behavior analysis and much more. It can definitely be
successfully adopted by Project Management society and bring the successful completion of

projects one or even more steps closer to reality.

The flexibility of options in game-theory provides the luxury for setting up the relationships
between involved parties in any project. In game theory the parties involved in the game which is
the project are called players. These players make decisions for the project. They are the owners
or other stakeholders, engineers and architects, contractors and subcontractors, suppliers and
vendors and most importantly from project or program management perspective the Project or
Program Managers. Within the flexibilities provided by game-theoretic setup the relationships can
be defined in terms of number of players, simultaneous or sequential decisions also known as
moves in the game, random moves, presence or absence of perfect or complete information,

presence or absence of communication between parties, cooperative or non-cooperative actions.



To represent the proposed approach in this paper it is useful to analyze couple example
setups with few participant for decision-making process. Assume there is a large project as
discussed above for Agile Manifesto discussion. Large projects in many cases are delivered in
multiple packages other than granting it to a single entity. Large projects also bring many changes
during the project realization. If analyze from owner/s or stakeholders perspective it can be seen
as a bidding and negotiation process for deciding with which contractor to proceed. If consider the
contractor perspective it will be hard for the contractor to decide with which subcontractor to
proceed. Depending on item under consideration either from stakeholder, contractor or
subcontractor perspective when dealing with suppliers it will be challenging to decide with which
supplier to proceed. If consider a choice or an option for the project from stakeholders perspective
it can be cumbersome to find a point that all will agree on a certain choice. All these and any other
scenarios can be structured as a game with few participants where they decide either together or

in sequence, with perfect or imperfect information, with gain and loss consideration and more.

Details — Part 1

Given the above information the proposed approach can be narrowed down to a
hypothetical example. If assume there are two contractors and they have different options to deliver
unit output for the owner and stakeholders based on the technology implemented then how should
the contractors manage their strategies to get more orders from the owner and make more capital?
Owner wants to go with lowest cost option. Other stakeholders/investors for this project have
different opinions and perhaps based on other parameters may decide to go with not the least cost
option. What should be the contractors’ strategy be to maximize their chance of getting the
additional amount of work for the project, keep the stakeholders satisfied and committed? To better

analyze this situation assume there are three (A, B, C) different technologies that can be used for
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delivering the same output. Each comes with a different cost that can be offered by each contractor
to the owner and stakeholders. Each contractor charges its own prices per unit. Option A can be
delivered for $20.00, option B for $40.00 and option C for $50.00 per unit. For the low price trade
there is 40,000.00 units of demand for each month by the owner directly and if both contractors
bid with the same low price the amount of work is split between them. Based on the changes in
the project it is expected that stakeholders will decide that there will be additional 60,000 units of
work. Surely strategy by any of the contractor can possibly be to try to undercut the other contractor
by bidding for the lowest price it can. Yet, it can be not wise if consider the payoff matrix. If payoff

matrix is calculated then it will be easy to sort things out without difficulty.

If Contractor | charges $20.00 per unit and Contractor Il Charges $40.00 per unit then
Contractor I will get the 40,000.00 units form the owner and with probability of 50% chance it
will attract 30,000.00 units from other stakeholders, resulting to 70,000.00 units to be completed
with $20.00 by returning total of $1,400,000.00. Other 30,000 units (50% of 60,000.00 units) will
go to the Contractor Il who charges $40.00 per unit resulting to $1,200,000.00. Table 1 provides
all payoffs per option in 1000s of dollars. First column second row of Table 1 depicts results of

sample calculation above.

Table 1. Payoff Matrix of Contractor | and Il accordingly

| A-$20 B - $40 C - $50
A - $20 | $1000, $1000 $1400, $1200 $1400, $1500
B - $40 | $1200, $1400 $2000, $2000 $2800, $1500
C - $50 | $15,00 $1400 $1500, $2800 $2500, $2500

From this payoff matrix it can be observed that the least favorable option for any of the

contractors is to proceed with $20 option, because all other options are preferable by both and



there is no incentive for any of the contractors to call that price. Therefore it can be eliminated

from the matrix to simplify the payoff and reduce the game (Table 2).

Table 2. Reduced Game Payoff Matrix of Contractor | and 11 accordingly

| B - $40 C - $50
B - $40 | $2000, $2000 $2800, $1500
C - $50 | $1500, $2800 $2500, $2500

From here it can be observed that $40/$50 option is not preferable for any of the players
and they have an incentive to deviate from such choice by knowing there is better option for them
to make 2,000,000 if they both call for $40. There is also a better option if both call for $50 per
unit, but since this is a simultaneous game there is big risk that the other Contractor would play
$40 per unit game and get 2,800,000.00. Therefore both would preferably stay on $40 option to
make $2,000,000.00 each. In reality it will be really rare that neither contractors nor the owner or
owner’s representative will do this calculations to understand what is actually happening. If Project
Manager adopts this strategy they can serve the client better during any stage of project
management through better negotiations and knowing that there is a calculated room for a better
low cost option. Likewise, the game can be Nash equilibrium with non-cooperative setup. In other
instances some players in the game will have more power than others, will act as leaders and others
as followers in the market by making it Stackelberg game (Avetisyan et al., 2013, 2014, 2015,
2017, 2018). The above example is surely oversimplified situation, but at the same time very
common situation in projects leading to wrong decisions. There is a lot more analysis completed

for this project, but not all of it is presented here due to space limitations.
Details — Part 2

To give a better understanding what else goes into the proposed method that also addresses
some drawbacks of Agile principles it is important to address the importance of prioritization

7



process of small increments in a project. How things are evaluated and categorized for the sprints
and stages is one of the most important things to do correctly to be able to proceed with Agile
system. This is impossible to do without providing a proper approach for prioritization such as
Analytical Hierarchy Process as an example. Even after the right setup of priorities of small
segments the flow in the process considering the highest priority items to be completed first may
not be efficient. Here is how it happens and what can be done to make sure that projects can
benefit. If consider a classic problem setup from Operations Research area the concept would be
easy to follow. Let’s consider a production problem with two products where the producer can
make $300 profit per unit from producing product one and $200 profit per unit from product two.
Each product uses resources and there are resource limitations. Product one uses two units of
resource one and product two uses one unit of resource one. For resource two both products use
one unit each. If now impose the resource and market limitations the manufacturer should decide
which product and how many to produce to maximize the profit. Resource one is available up to
100 units and resource two is available up to 80 units. Product one can be produced for maximum
of 40 units and no market cap on product two. If follow the Agile approach for managing this
process then the manufacturer should produce the highest profit product first as much as possible
then proceed with the second product after that. In fact “cherry picking” is not the best strategy in
this situation. If utilize the resources and produce product one first with maximum 40 units possible
by generating $12,000.00 profit then only after that produce product two 20 units based on left
resources by generating $40,000 units the maximum profit that can be expected would be
$16,000.00. This is similar to the Agile Manifesto approach as high priority items will be
completed first by allocating all the forces and resources on it. Yet, if we do simple calculation

then we can quickly notice that producing 20 units of product one and 60 units of product two the



expected profit can be $18,000.00. The difference of $2,000.00 of profits as a result of not going
with highest priority item first, but doing things in parallel and allocating the resources properly.
This is just due to calculating it and not changing resource availability or usage. If we think of
millions of dollars for large projects the difference can be unimaginable. The same thing can be

translated into the schedule savings or any other aspects of decision-making process.

Fragile Approach

Once having some of the concepts discussed earlier for the developed methodology the
following can be considered to improve the management and decision-making process and
potentially improve the project management and successful completion of projects. Figure 1 gives
graphical representation of the developed process, which is presented with limitations due to space
requirements as well as due to intellectual property issues. Project is treated in Stages and each
Stage analyses the current State conceptually similar to Dynamic Programming. Then at each
Stage the State of the project is evaluated from multi-angle perspective including game-theoretic
models, earned value management, schedule impacts and resource allocation and other additional
pertinent limitations or risks. Tools are developed to assist in each type of analysis in each Stage.
Stage is defined by the user that can be the owner, owner’s representative, project/program
manager, contractor or anyone else who wants to make informed decisions for the project. If any
of the Fragile© processes in Figure 1 is missing or not analyzed properly the projects’ optimal
and efficient completion is questionable and mostly impossible given the number of variables

involved.
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Figure 1. Graphical representation of Fragile Approach®©.

Conclusion

As much as Agile is challenging to apply beyond Software and IT industry Fragile is easy
to apply in projects and programs in other industries. Each project and program is very fragile and
if not managed properly or issues not captured as early as possible projects and programs fail.
Fragile is an approach suggested to evaluate projects at every stage very carefully, take actions as
necessary for optimally managing it instead of just feasibly managing it. It assists in avoiding
unnecessary risks and even developing better contract terms. The question that can be answered
by Fragile Approach is that if there is any better way of doing things while keeping all involved
parties to its possible highest level of satisfaction.
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Abstract

The literature reviewed highlights that previous studies have been identifying risk management
as an essential tool for project management and could increase the chance of successfully
meeting project objectives. In addition, as found from the reviewed literature, risk management
has been seen as a tool of allowing the project team to communicate risk information, so as to
enhance the decision making process towards balancing threats and opportunities. Thus, this
research aims to examined participants’ views on the alignment of risk management, project
management and organisational project success. Machine learning algorithms were employed to
explore collective data from posts on twitter in order to obtain valuable knowledge about
discussions regarding risk management, and project management. Additionally, the
corresponding scientific literature obtained from Scopus database was analyzed utilizing
bibliometric tools, in order to investigate diverse perceptions in academia and industry. Findings

of this study will have implications for practitioners’ perception of project risk management.

Keywords: Risk management, Project success, Decision making, Project management, Machine
Learning, Big Data, Bibliometrics.



1. Introduction

In this work, we investigated significant concepts surrounding the project management (PM)
and risk management (RM), the related concepts, as well as whether any relationship among
them exist in academia or professional practice. Increasing the understanding of the relation
between project management, risk management and people perception will lead us to gain
knowledge about the use of the risk data regarding the decision making process. This will
contribute on building project risk aware culture. Shi in [1] argues that proper implementation of
project management, creates added value holistically to an organisation, both in strategic and
operation level. In other words, effective risk management must be defined broadly in order to
avoid strategic failures, that may lead operational ones. In addition, Drew et al. [2] introduce five
integrated elements that underpin a firm’s ability to manage risks, engage in effective corporate
governance, and implement new regulatory changes: Culture, Leadership, Alignment, Systems,
and Structure. Benjamin Franklin in 1748 when offering advice to a young tradesman; said
“Remember that time is money”. The definition of this statement is very pragmatic; any delay to
project execution by unexpected or unpredictable factors makes cost increase, thereby directly

affecting one another.

Risk is a subjective concept, highly related to people’s perception, and many times extremely
rare phenomenon occur, which cannot be quantified by statistics or forecasting methods [3].
This may be an outcome of tradition, attitude, and perception. People have a different behavior to
the way that they perform risk management; some of them do it more than others or others do not
do it at all, because is seen as unnecessary overhead [4]. Hence, human perception in the
execution of the risk management process plays a vital role in the successful deployment of the

process.

It is essential that decisions taken in a project take account of the level of risk in the project.
Therefore, risk management plays a vital role throughout decision making-process. Project
managers and all the parties that are affected by risks have to be fully aware of the risk and their
impacts on the project objectives. A primary characteristic of a decision according to Charette
[5] is that “a decision process must be visible, repeatable, and measurable”. In the decision

process, project members have to make decisions with consideration of risk in a daily basis.



Therefore, risk management and more generally risks have to be a part of daily thinking and
know-how. It is like a culture, project members have to be fully aware of risk and the
consequences positive or negative and be able to manage or mitigate them in the most efficient

way.
The willingness of contracting parties to bear risks depends on the factors listed below [6]:

= General attitude to risk; each parties’ preferences for different risk/returns trade-offs;
= Perception of project risks;

= Ability to confront the consequences of a risk occurring;

= Ability to manage the associated uncertainty and thereby mitigate the risk;

= Need to obtain work: will affect willingness to take risk directly; and

= Perception of the risk/return trade-offs of transferring the risk to another party.

In particular, Barber [7] explains the influences and interrelationships affecting responsiveness of
risk. The following Figure 1 shows factors such risk information, individuals understanding,
accountabilities, risk rewards that influence decision making process and therefore increase the
likelihood of project success, therefore Barber’s work is indicating that there is a direct relation

between the concepts of risk, decision making and project success.
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Figure 1: Responsiveness split into understanding of effective decision making

In general, the perception of success is changing nowadays from the traditional iron triangle that

focused on time, cost and quality. Recent examples are the mega-project of Burj Khalifa where



the plan cost was $M876 and the final cost reached $B1.5. Although the above examples of
projects do not satisfy the iron triangle and some of the stakeholders’ expectations, they are still
considered as efficient finally. Therefore, how project success perceived is more a philosophical
question that can be analysed from different aspects. According to Turner and Zolin [8], a project
should be evaluated beyond its immediate completion, while mega projects will have a wider
range of stakeholders making judgments. This work, investigates the relation between project
success and risk management, which go beyond the traditional iron-triangle, to the existence of
the project. Risk management is an essential tool through the traditional project life-cycle, but
also beyond its initial completion. Therefore, perceptions of people influence decision making
process at the modern life cycle of a project, highly affecting its success. To this end, in this
work, a big data investigation was performed, utilizing Scopus [9] and twitter [10] databases as
well as machine learning algorithms for their analysis.

2. Bibliometric literature review

2.1 Machine learning deployment for project success with focus on project management

In order to investigate a large database of papers on project success, and reach reliable
conclusions respectively, this work deployed the use of machine learning algorithms. In
particular, a novel bibliometric procedure developed in [11] was utilized to analyze the current
work’s database. This will demonstrate the terminologies that used alongside with project
success, as well as their inter-associations. Therefore, a database was developed from Scopus for
the purpose of understanding and analyzing project success from the literature. As a general
concept, project success has received a considerable attention within the project management

literature over the last three decades [12].

The database was derived from the Scopus website [9]. The term project success is used as a
research term in the field of keyword. This investigation will facilitate the better understanding
of the literature on the field of project success. It is important to identify other keywords and
make a final database closer to the project success. As a first step a database with 2822 papers
was identified. For this analysis the database was comprehensively checked and limited to

publications with project management focus, therefore the query was limited by choosing



specific keywords from the drop down menu which was more relevant for this investigation.
Final results constituted a list of 1.243 items from journals, books and peering review conference
proceedings. The database can therefore be considered as a reliable material for further analysis
with text mining machine learning and tools. Next step was to extract the basic keywords

included in the database.

Due to the vast contained information, regarding the keywords, the authors decided to make a
further classification of the keywords using fundamental of the project management theories and
available approached from the literature. Projects where classified using Newton [13] approach.
According to Newton there are two categories the engineering and management projects. Where
the first encompass civil, electrical, mechanical, where the deliverables are physical objects such
as a bridge or engine. The second category refers to thing like developing an IT system where the
final result is not considered to be physical item but a process or a system. DeWit [14] top
success criteria were also used as generic classification (Delivering on time, cost and budget).
On main limitation of the database was that there are not standardised project management
keywords so this is make it very difficult and time consuming for researchers to make relations

of terminologies.

The authors found it useful to also include the standard terminology from the PMI and APM
associations. Accordingly, the 10 PMI knowledge areas will be used as a further categorization
among with the behavioral and the contextual competencies adopted by APM (2008). In
addition, because this research is based on actors the role of project manager was also considered
as separate category for the classification.

2.2 Numerical procedure

The next Table 1, demonstrates the computational process for the constitution of the bibliometric
map. The procedure initially reads programmatically the author keywords column from the *.csv
file -exported from Scopus- and calculates of the co-occurrence table of the keywords (Figure
2). Through the constitution of the co-occurrence table the simultaneous existence of the
keywords is demonstrated. The colors of the map indicate the amount of co-existence of the

keywords. For example, in Figure 2, it is depicted that project management and project success,



exhibit major co-occurrence (yellow color), the project risk management with technologies and it
processes immense, project performance and project stakeholder management with project
success high, project manager and project team with project success medium, and, governance of
project manager/ top management support, communication, complexity and strategy with project

success as well as with almost all the other existing keywords, low.

project success 120
project management
technologies and it processes
project success factors and critefia
project risk management
project processes, tools and techniques 100
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project critical success factors and crileria

management project- it 80
developing countries
project integration management
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knowledge management

project team 60
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Figure 2: Co-occurrence colored matrix

Consequently, the similarity matrix is formulated, and the dis-similarity matrix is computed by
inversing each component of the similarity matrix. Accordingly, the optimization algorithm,
initialize randomly the positions p = (x;, yi) of each item (keyword), and calculates the distances
among the features on the bibliometric map. The objective function is the norm of the deviation
between the pairwise distances, and the matching dis-similarities. After a vast amount of
optimization steps and objective function calculations, the optimal values of the positions xi are
exploited to depict the outcomes on the bibliometric map.

Table 1: Algorithm for the clustering

1. ¢j;: = contingency table (co-occurrence of objects)
2. sjj:= similarity
3. dsy:=— (dis-similarity)
ij
4. d;i= ||x; — x| (distance on map)

Optimization Algorithm 6



5. fi; := |ds;; — dy;| (objective function)
6. Optimality criteria satisfied? nO

ﬂ YES

7. End => drawing of bibliometric map

The bibliometric map represents each item (keyword), located in a point on the 2-Dimensional
drawing, with (x, y) coordinates. The entities (keywords), which found to co-occur, are linked
though a line, with width proportional to the co-occurences, that is to say the similarity (link
strength) between the objects. The distance among the items indicate their dis-similarity, which
is written in the middle of each link (exact value), with a suggestive arrow (->), while the
corresponding dis-similarity is reported in parenthesis. Finally, each object’s font size is

equivalent to its number of occurrences, in order to direct identify the most important objects

(keywords).
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Figure 3: Overview of project success keywords bibliometric map

Consistently with the above described procedure, in Figure 3, the overview of the database
regarding project success keywords, bibliometric map for the thirty top keywords existing is
demonstrated. The map is optimally consistent with the co-occurrence matrix as described
previously. However, it contains significant information depicting the overall associations of the
keywords studied, as the relative positions of the keywords on the bibliometric map, is an
indicator of the conceptual association among them. For example, in Figure 4, in the center of

the map, the keywords project success, project management and technologies and IT processes



were identified. Furthermore, the keyword project success is highly associated with keyword
engineering projects, which was previously described by Newton [13], classification theory
approach, were deliverables are physical objects. Another important relationship that was
indicated on the bibliometric map, is that a significant amount of research papers was mentioning
developing countries. Furthermore, the keywords project manager and project stakeholders are

highly related to the project success as well, because they were positioned in the central region of

the map.
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Figure 4: Focus of bibliometric map top keywords

Finally, Figure 4, which is a focus of the core area of Figure 3, reveals that the keyword project
risk management, is highly associated with the keyword project management. Because this
analysis is based on a rigorous computational methodology and on adequate database of peer
reviewed papers it can be reliably to conclude that in scientific literature on project success the
concept of project management is studied simulated with the concept of risks management. This
finding is contradictory from the later analysis from twitter. Therefore it is proposed to
practionares to investigate more on the importance of risk management in the project context.
While literature demonstrates the importance, people discussion from social medial does not

perceive risk management as an important discussion when referring to projects.

3.Text mining using twitter data



Text mining is an application of data mining to find patterns in the text [15]. In addition, the text
mining provides a valuable business decisions insight, from text-based content such as word
documents, emails and postings on social media streams as Twitter, Facebook and LinkedIn. For
data analysis, public user-generated content derived from Twitter, a text sharing social media
network, is used [16]. In our case, we have collected tweets regarding the project management,
risk and risk management as well as the relationship among these keywords. The data analysis
process consists of a) data acquisition, b) data cleansing and storage, c) data querying and
filtering and d) data visualization. For the data acquisition process, the system communicates
with Twitter repeatedly through their RESTfulWeb Services (RESTful APIs) to collect all the
new generated data in an unstructured form, such as post text and language, image URLSs, likes,

shares, dates and times, etc.

After the acquisition, data cleansing and transformation is needed to select the required data and
transform them into a structured form to be stored in the SQL database. The data from the main
SQL database table (holding all the collected and transformed records) is also transferred to a
cloud data warehouse. Data visualizations can reveal popularity and sentiment for specific
hashtags during the examining period. Using text mining/sentiment analysis it is found that
positive sentiment dominates during that period, while the negative posts are at low levels [17].
Data was collected approximately for two months (start 24/01/19- finish 26/03/19). A total of
99.894 posts tweets from 32.775 users, 46797 likes and 671.938 shares (Figure 5).
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Figure 5: All hastags - overview

Figure 5 demonstrates a generic overview of all the results gathered from the search of project
management (risk/risk management). It is important to note here that the authors tried to
investigate on using the project success keyword; however, the obtained results were insufficient
for big data analysis. Therefore, the research concentrated only on the keywords mentioned
above. In particular Fig.4 presents the proportion of positives negative and neutral words
appeared in the study tweets. It is worth mentioning that utilizing sentiment analysis, the
majority of the studied tweets contained positive words (66,78%). Additionally, the posted
tweets were obtained mainly from male users (74,4%) rather than female (25,56%) indicating
that males are more active project management practitioners on sharing their opinion through
social media. Finally, it was revealed that the tweets were consisted by different languages such
as English, Spanish, French, Italian and German words. However, the majority of tweets are
posted in English (93,64%)
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Figure 6:All hastags — word clouds

A further analyses of the days of the week and the pick hours that posted the tweets was also
investigated. The results are presented in Figure 6, highlighting that the tweets were posted on
working days as well as working hours. Limited activity has been shown on weekends. Figure 6

also depicts the word clouds of the hashtags and the words used to formulate the message.
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Figure 7: Query for #projectmanagement and (risk OR riskmanagement)

Further study demonstrated a deeper knowledge about the content of the tweets (Figure 7). In
particular, when the hashtags #project management and (risk OR risk management) where
combined in the database query then the resulting posts where 473 only, published by 208 user
with 197 likes and 231 shares. It is revealed that on the common word cloud the most popular
hashtags are #Cyber, #data, #machinelearning, #engineering, #riskanalysis etc. In addition, in the
same Figure 7, some of the most popular words are cost, software, innovation, register, change,
resource and knowledge.

S T O ST 2.2 #projectmanagement
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Flgure 8: Query for #project management

Finally, it is important to show data revealed separately from the area of project management.
Figure 8, shows that some common hashtags were #artifitial intelligence #planning, #leadership,
#construction, #technology, #engeneering, #mashine learning, #security, #productivity etc.
Through this analysis it was revealed that risk or risk management was not in the most popular
hashtags when people are discussing project management. This is contradictory with the
previous research done in Scopus, where academic research in project management is very
closely related to risk management. Therefore, it could be argued that practitioners’ perception
about the importance of risk into project are limited. The question is why practitioners are not

engaging with the importance of risk in the project context; when most of them think that it is
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important. Do really practitioners do proper risk management; and if they do actually why its
benefits is an open question. The challenges are to investigate why if so important is not
discussed enough. This work show that there is a gap between academic and public perspective

in the importance of the use of risk management.

Through the above analysis, we could argue that engineering, and IT have a significant influence
in project management, both in academic publications and people’s discussions in twitter. The
fourth industrial revolution exhibits a high impact in projects, as revealed by the corresponding
discussions. Similarly, risk, is highly associated with the same concepts, of cyber-security,

artificial intelligence, big data analytics and relevant topics.

4. Conclusions

Risk management and more generally risks have to be a part of daily thinking and know-how. It
is like a culture, project members have to be fully aware of risk and the consequences positive or
negative and be able to manage or mitigate them in the most efficient way. This paper was an
investigation in the area of project management and risk management insights from academic
and practitioner’s risk management in relation to project success. As a general concept project
success has received a considerable attention with the project management literature over the last
three decades [12]. This research utilized data from social media (twitter) and from an academic
literature database (Scopus). Hence, in order to investigate a large database of academic papers
on project success, and reach reliable conclusions, this work deployed in the research
methodology the use of machine learning algorithms. In particular, a novel bibliometric
procedure developed in [11], was utilized to analyze the current work’s database. Then in order
to identify different patterns and practitioners opinion the research looked on data derived from
twitter and analysed using big data analytics techniques. The present study provides additional
evidence with respect to the relation between risk management, project success and people’s

perception.

In particular, from the study on Scopus, it was found that project management, project success
and risk management are highly associated in academic research. In addition, the same data,

revealed that publications are more generated from the engineering and it fields, as the top
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keywords appearing in the Bibliometric map which is highly related to project success, project

stakeholders, the project manager, process tools and techniques. Furthermore, it is encouraging,

that projects from developing countries, highly contribute to the academic research. The second

analysis, with twitter data, verify Engineering and IT sectors’ importance in formulating public

opinions. Also, discussion on project management, mainly concern topics as tools, planning,

learning, skills, big data and people. The deeper investigation regarding the relation among

project management and risk or risk management, as attained by a specific database query,

shown that 99884 total tweets, were limited to 473 tweets only. This further underlines the

insufficient use of risk data in people’s decision making with respect to project management.

This work is a part of an ongoing research on increasing the awareness of people towards a risk

aware culture.
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ABSTRACT

As most projects span multiple departments and organizations, project
leaders are increasingly challenged to align teams with differing
business objectives, connect often contradictory working cultures,
and mentor staff in developing best practices for collaboration. This
paper reviews the benefits of applying elements of organizational
design to a cross-team project environment. The paper utilizes a case
study from a large healthcare system to demonstrate that structural
linking mechanisms can be deployed to establish lasting alignment
across multiple departments. By using cross-unit groups and
integrator roles, the program manager increased collaboration,
knowledge sharing, and helped solidify a sense of shared goals across
the teams.

Key Words: collaboration, organizational design, leadership, linking
mechanisms, project management, change management

BACKGROUND

Have you ever been on a project where cross-team dysfunction almost brought all
forward progress to a halt? What if you had to work with a team that was more risk-
adverse, or sales-focused, or driven by personality types radically different from your
own organization? This happened to me.

My team was co-developing a clinical software system with a large healthcare
information technology (IT) vendor. The team’s success was tied to both development
of the clinical applications, as well as successful deployment of the software across
several hospital sites. As with any complex IT project, there was a large risk the
clinical systems would not be deployed in a timely manner. In fact, surveys of
software projects around the world show that less than a third of IT project
implementations could be deemed successful, with most projects categorized as
“challenged”, and 19% are considered failures. (Standish Group, 2015) The risk to
my program, came not from the external vendor, but from a team internal to my own
organization.
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To achieve our goals, my team was heavily dependent on an operational team
supporting legacy IT systems who we needed to execute a product roll out of the
clinical applications. The operational team was neither ready, nor even happy to take
on such a large IT and business change we presented them. Bridging the gap between
the two departments did not come easy. At times it seemed the two organizations
were not aligned on the goals of the program, and actively working in opposition of
each other!

Most projects span multiple departments and organizations. As project leaders, we are
increasingly challenged to: align teams with differing business objectives, connect
often contradictory working cultures, form open lines of communication, and help
teams develop best practices for collaboration. (Pinto, 1991)

As we know, collaboration in the business environment is both necessary and
widespread. However, it is by no means uniformly successful, with recent studies
finding that nearly 75% of cross-functional teams are dysfunctional. (Tabrizi, 2015)
Successful collaboration is hard. We all experience this in our day-to-day jobs. And
as [ learned at my current organization, aligning cross-organizational teams is
extremely tricky!

BARRIERS TO COLLABORATION

Why does coordination fail within organizations? Why is it hard for teams to work
together? There are several major factors that come into play that may raise obstacles
to cross-team collaboration (see Figure 1).

Obstacles to Cross-Team Collaboration

* Disagreement on objectives

* Disagreement on actions to take
* Lack of trust

* Reticent to sharing ideas

* Different working cultures

Figure 1. Common Obstacles to Collaboration.

First there may be disagreement on objectives and goals. If teams are not working
toward the same business goals, then coordination and collaboration will be limited.

A related obstacle is disagreement on what actions to take to achieve common
objectives across the teams. Who here has not worked in organizations with shared
goals, but different teams wanted to take different approaches to reaching those
goals?
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Lack of trust. It is hard to trust other people, especially when your professional
success depends on them. Fellow colleagues and co-workers are not your friends —
you might not have anything in common with individuals from the other teams — and
yet you need to rely on one another in order to make things happen. Building trust
both inside teams and across teams is critical to project’s success. And I can tell you
that building trust takes work and time. You need to be willing to trust others, to look
past their differences, and also to prove to them that you yourself are a reliable
person.

We live in a competitive society where we are taught since childhood that we are in
competition with everybody else. Another obstacle to cross-team coordination is
reluctance to sharing ideas, results, and even success. Teams can often be competitive
with their experience and knowledge and are unwilling to share expertise with outside
groups.

Different business cultures play a big role in why teams may be reluctant to
collaborate or coordinate. Whether it is a team half way across the world or half way
across town, different teams have different working styles. As a project leader, it is
important to understanding that and work to bridge those differences.

As someone responsible for the overall success of their project or program, project
leaders need to find solutions to establish coordination across teams, departments, and
organizations, and tamper down resistance or anti-collaborative behavior. They need
to make sure the groups are aligned to the same goals. The mis-alignment can be a big
risk to a project’s success if teams do not play well together. And this was exactly the
position that I was in.

CASE STUDY: COLLABORATION CHALLENGES

After a year into the IT program at the large hospital system, the most notable
organizational dysfunction was the absence of shared vision and goals across all
departments. The product development team that was eager to see our software
deployed and in use by the radiologists. The operational team, on the other hand, was
not as enthusiastic and saw great risk in replacing the legacy IT systems with the new
clinical systems.

Different Working Cultures

One of the primary challenges we faced, was that the two departments had radically
different culture and business drivers. The product development team was: agile,
design-focused, willing to entertain new ideas and take risk, willing to prototype and
test concepts with users. The product development team worked closely with the
primary users of the system (the radiologists), spent more time planning and thinking
strategically, but were in general were relatively new to the radiology IT domain.
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In contrast, most of the staff working on the operations team had come up through the
ranks as radiological technologists or clinical supervisors. They had deep knowledge
of the clinical domain and had been supporting the existing IT systems for over a
decade. They excelled at putting out fires and trouble-shooting issue. However, they
were risk averse. Any outside individual would need to prove their value, and gain
their trust, before they would show acceptance to working together.

Poor Hand-offs Between Teams

Hand-offs between the product development and operations teams were not
formalized, nor were there shared tool sets to allow closer coordination. Early in the
program, hand-offs between teams were not handled very well. Code drops were
often made with minimal forewarning and the functional documentation was lacking.
As the product development team started to work more closely with the operations
team, we stood up regular calls to review development timelines, milestones and hand
off dates. The information was primary contained in spreadsheets and emails and not
easily accessible or searchable.

Two years into the program the teams began using a cloud-based collaborative
development environment (CDE) to track defects and enhancement requests across
the various applications. The CDE became the key tool to bridge the gap between the
product development and operations teams.

Low Organizational Trust

To make matters worse, there was low trust between the teams. The root of this
distrust stemmed from reorganizations a few years back that decimated the
operational team’s ranks and forced the retirement of their former director. The
operational team faulted the product development organization for the down-sizing
and was skeptical of any collaboration efforts. There was an undercurrent within the
operational team that their positions were not secure.

To be successful, I needed to align the two organizations in both strategic planning
and tactical execution.

So how did I overcome these challenges? The path was not easy, nor did relations
between the teams change quickly. It took time, effort and planning. The solution to
the organizational dysfunction (i.e. the icy relationships between the teams) was to
borrow tips and tricks from organizational design and associated collaboration
models.

ORGANIZATIONAL DESIGN

Organizational design is defined as a field that studies “how to organize people and
resources in order to collectively accomplish desired ends.” (Greenwood and Miller,
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2010) When organizational design is applied to the business environment, it should
originate from an organization’s strategy. The design needs to factor in the existing
workflows and processes used by the business unit or teams. In many ways,
organizational design is like a blue print that an architect drafts before constructing a
building.

While studying organizational design, I came across the concepts of grouping and
linking. These concepts are the two primary building blocks that organizational
designers have at their disposal. (Oliver Wyman, 1998)

Grouping 1s how individuals, functions, or activities are differentiated and
aggregated. Businesses organized by function, such as Sales, Product Management,
Engineering, Finance, etc. are good examples of organizational groupings. Effective
grouping optimizes information sharing within the group, but often creates barriers
with other groups. This is what happened at my organization between the software
development and operational business units.

Linking is an integration mechanism used to coordinate and share information across
groups. Organizational linking enables leadership to provide guidance and direction
across the organization and eliminates some of the silos that can exist across teams.
While most companies use a combination of both grouping patterns, linking is often
an afterthought and not given the same attention as grouping.

There are four types of linking mechanisms to consider (Oliver Wyman, 1998):

1) Liaison roles. These involve coordination by trusted and respected individuals
between teams. This is fairly common with a manager above two or more
business units coordinating their activities.

2) Cross-unit groups. These are standing or ad hoc committees focusing on a
specific process, product, or customer. (See Figure 2 for representation of a cross-
unit group at the hospital.)

3) Integrator roles. These are managers, not directly supervising, but ensuring that
processes are executed smoothly across groups.

4) “Dotted lines” These are mechanism which linking individuals within functions
who are distributed across the organization. This is similar to informal
communities of interest within an organization.

It would be increased organizational /inking that proved to be effective at increasing
alignment and coordination across disparate teams at my current organization.
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Figure 2. Cross-unit Group Example of Organizational Linking.

According to The Bridgespan Group, organizations tend to spend the majority of their
energy on grouping activities, but very little on linking. Most individuals assume
incorrectly that the organizational problems are caused by having the wrong
groupings, when in fact, it is poor coordination and minimal organizational /inking
that are the primary structural problem facing organizations. (Bridgespan Group,
2008)

As project leaders, we need to be proactive in building structural linking mechanisms
across the teams we work with and manage. Organizational /inking should be one of
the tools in the toolbox for every project manager leading teams across organizational
units. Collaboration is hard, and it is not something that comes easy to everyone.

THESIS

Let us return to the situation at my organization, where there were two departments
that really were not working well together, nor were they aligned on the same goals.
The existing challenges (different working cultures, poor hand-offs, low collaboration
and low organizational trust, etc.) had to be addressed in order to get the deployment
program back on plan.

I had a working thesis that by applying some concepts from organizational design, we
would be able to increase collaboration, and improve staff satisfaction and attitudes
across the teams.

1. First, increased collaboration and organizational /inking would bring about
greater alignment and more efficient execution of project activities.

2. Second, we would address cultural differences by promoting a “One Team”
mindset across the teams. (Winter, 2008)
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What We Did: Implemented Linking

We spent time to plan and implement increased /inking mechanisms between
organizations. The first action was to adjust my focus to be an “integrator role” and to
cover both product development and deployment activities. I embedded myself into
the other team’s activities and was physically collocated with them for multiple
months.

We also encouraged cross-unit groupings that focused on particular processes or gaps
that we wanted to be addressed. It turned out that some of the expertise resided in
development team and some in the operations team. By working together
collaboratively, the teams were more efficient at planning, solving problems and
handling change management with the user base. In the end, these steps helped to
solidify a sense of shared vision and goals across the teams.

In summary, we spent time building effective relationships across the two teams.
What We Did: One Team Mindset

A key tool to address the cultural differences across the teams was to promote what
we called a “One Team” mindset. Our approach borrowed heavily from Australian
leadership consultant Graham Winter who has been promoting the practice of “Think
One Team” since the late 2000s.

What does a “One Team” mindset mean? (See Figure 3 below for a summary.) The
approach breaks down as follows: (Winter, 2008)

e Share the Big Picture — Everyone across the teams knows and plays their part
in a bigger picture. Everyone shares commitment to the big picture and does
not pursue separate agendas.

e Share the reality — Everyone is open and honest about performance, so the
teams can learn and grow from mistakes or wrong turns. The teams should
bring conflict to the surface to be addressed.

o Share the knowledge — Take each other’s ideas, expertise, and energy and put
to use for the common goal and vision. Respect each other’s contributions and
different working styles.

e Share the load — Everyone should tackle the big issues as one unified team.
The teams need to share the challenges, as well as the accountability.

o Share the Wins and Losses — The teams would all win, lose, and learn
together. As leaders we needed to guide how the teams deal with losses and to
channel that into something more positive and productive.

Managers from both the product development and operations teams included the
“One Team Mindset” as part of the performance goals to ensure the collaborative
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behaviors were reinforced. By promoting a “One Team” mindset, the teams naturally
dropped collaboration and cultural barriers and over time grew closer together.

Share the Big Picture

Everyone knows and plays their part in
a bigger picture

Share the Reality

Be open and honest about performance
so we can learn and grow

Share the Knowledge

Take other's ideas, expertise and energy

Share the Load
Work together while playing our individual parts

Share the Wins and Losses
Everyone wins, loses and leamns together

Figure 3. Summary of the “One Team” Mindset.

LESSONS LEARNED

While addressing the collaboration challenge at my organization, I gained several
insights that are useful for other project leaders facing similar issues within their
organizations.

1.

Taking on the integrator role and embedding myself within the other team helped
to build trust and break down walls. I learned a lot from the operations team and
gained a greater appreciation of their expertise by working with them on a daily
basis. Where my team excelled in planning and coordination, the operations team
was great at detective work and problem solving. Their learning process, while
seemingly slower, ensured collectively that all team members understood the
technical matter and solutions that they identified.

The increased /inking across the teams helped to tremendously improve hand offs,
overall communications, and execution of project work. An early win included
individuals on my team being seen as experts by the others on the operational
team. By achieving that level of trust, they were pulled into deeper collaboration
with the operations team.

Both teams wanted to do well and succeed at their jobs. Everyone wanted to do
their best for our users, and ultimately for the patients and patients’ care at out
hospitals. This core desire naturally helped pull the teams together despite their
differences.
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4. Lastly, the progression toward increased collaboration was not linear. There were
setbacks and emotional blowups that happened from time-to-time. After these
occurrences, the leadership for both teams investigated why and took lessons from
them.

RESULTS

This case study began with two teams that had organizational walls separating them
(both mentally and physically), low trust and collaboration, and reluctance of one
organization to support higher level goals. After we implemented the organizational
linking mechanisms and promoted a “One Team” mindset across the teams, we began
to see positive results from the changes:

The teams gained a sense of shared vision and goals across the business. Staff from
both business units could be heard saying: “We are in this together!” or “We are One
Team!” and they meant it. There was increased collaboration and alignment across
the organizations, as well as higher levels of trust, better handoffs, and improved
division of labor on the deployment program. We had multiple linkages at various
levels between the two organizations to reinforce the collaboration and teamwork.

In the end, the program accomplished both its product development goals, as well as
its system deployment goals. Yes, this story has a happy ending!

RECOMMENDATIONS

Now that you have heard my story, here are some recommendations for other project
leaders:

1. Become better educated on organizational design so that you can use the
knowledge on your projects and programs. Organizational dysfunction is not
going away.

2. Take time at the beginning of a project to think about the organization structure
and what mechanisms are needed

3. Be proactive and deliberate about building relationship and bonds between teams.
It takes time to build up social capital needed for effective collaboration.

4. Try holding a “Session Zero” with teams to communicate clear roles and
responsibilities prior to getting too far into program execution.

5. Be willing to go the extra mile to break down silos. Take on an integrator role,
become a diplomat, collocate, or even roll out a “One Team” mindset with your
teams.

6. Be willing to help the other teams when they are “in a pinch”. This is a certain
way to help bridge organizational divides and build social capital.
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ABSTRACT

The nature of research projects does not lend itself to project management. Requirements are
rarely concrete, scope is evolving, and each project is an entirely new problem to find solutions
for. With so much unpredictability, how can we possibly estimate research costs accurately? Is
there a way to determine the value of research products?

This paper will discuss the project management methods and processes developed to help
estimate costs, manage budgets, and better determine the value of products for research
initiatives. I will also discuss useful tips on how to effectively manage costs and budget from the
planning phase through project closeout.

INTRODUCTION

Research is an approach to solving problems, developing new methods, and improving existing
processes. Research involves creativity, trial and error, and exploration, exposing it to variability,
unknowns, and risk. How can we possibly assign a level of effort to a research initiative when all
these factors are at play?

From my experience managing externally sponsored, reimbursable research projects at the U.S.
Census Bureau, the budgets for these initiatives are never large, scope is complex and ever-
evolving, and the process for initiating and tracking these projects was often informal and
inconsistent. Due to the nature of research projects, it was challenging to avoid issues, such as
poorly estimated costs, budget overruns, and scope creep. It was also difficult to determine the
value of the final ‘product’.

In this paper, I will discuss methods to improve cost estimation, budget management, and how to
better determine the value of research.

! This paper is released to inform interested parties of ongoing operations and to encourage discussion of work in progress. Any
views expressed on operational issues are those of the authors and not necessarily those of the U.S. Census Bureau.
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COST ESTIMATION

The goal of cost estimation is to produce an estimate that is accurate, all-encompassing,
reasonable, and defensible. Achieving all of these factors is not easy, especially when estimating
costs for research initiatives. Here is an eight step cost estimation process that can help
accomplish this goal.

Cost Estimation Process:

Determine Scope

Provide Historical Data
Estimate Effort

Estimate Costs

Review & Update Cost Estimate
Develop Cost Estimate Memo
Send & Negotiate Cost Estimate
Follow Up & Finalize

S I it

Below I will go into each step in more detail, adding in some best practices and lessons learned.
Step 1: Determine Scope
Work with the project sponsor to determine the scope.

o Start with the overall goals of the project then break that down further into requirements
e Ensure that the final deliverable is defined (i.e. a final report on project findings)

e Discuss constraints, initial risks, and any information that could be useful to the project
e Determine if the project is feasible given staff skillsets, availability, and timeframe

e Make sure key project stakeholders are in agreement and fully understand the scope

e Set realistic expectations

Lesson Learned: This step is crucial! It sounds simple, but too often projects have ill-defined
scope and the final product is unclear. You are almost guaranteed to experience scope creep
and/or budget issues down the line if you do not thoroughly discuss and agree to expected
outcomes of the project.

Step 2: Provide Historical Data

Provide historical project data to the subject matter experts (SMEs) to assist with their effort
estimates.

e Schedule actuals from similar past projects
e Lessons Learned from similar past projects
e Average effort of standard products (Table 1)



Table 1. Standard Products - Average Effort by Project Type and Resource Grade.

Qualitative Project (hrs) Quantitative Project (hrs)
Standard Product
GS-12 GS-13 GS-14 GS-12 GS-13 GS-14

Operations Plan 11 6 7 91 67 28
Analysis Plan 59 22 7 67 17 15
Expert Review 72 43 33
Analysis 139 106 26 312 132 29
Recommendations 48 30 28 0 0 0
Report 67 21 7 116 65 18

This example shows the average hours, based on past schedules, required to produce a standard
research product.

Lesson Learned: Put good in, get good out. Put in the effort to develop and maintain up-to-date,
comprehensive schedules and encourage your project teams to report accurately. As a result, you
will get good output in the form of usable schedule data to reference for future project costs. The
more data we collect, the better our estimates get. This means no longer needing to rely solely on
the “best guess” of SMEs.

Step 3: Estimate Effort

Provide a user-friendly effort estimation template with instructions for SMEs. Using historical
data from step 2, SME provides information needed for cost estimate.

e Research project proposal- revised to capture updated scope based on initial meetings
with the sponsor

e Timeline of work/milestone schedule (planned fiscal year by task)

e Three-point effort estimate (optimistic, most likely, and pessimistic) for each project task

e Level of confidence in each estimate (high, medium, low, guesstimate)

Table 2. Effort Estimate Example.

. . Resource A Effort (hrs) Resource B Effort (hrs) .
Deliverable Fiscal Year . - S — . - — 1 Confidence
Optimistic |Most Likely |Pessimistic |Optimistic | Most Likely |Pessimistic
Deliverable 1 19 5 8 12 5 8 12| high
Deliverable 2 19 24 48 64 16 24 32|medium
Deliverable 3 20 48 72 96 32 48 64| medium

Lesson Learned: Using a mix between bottom-up and parametric estimating creates more
reliable, defensible cost estimates than expert judgement alone. Leveraging historical data to
make informed deliverable-level effort estimates leads to more accurate costs.

Ensure the SMEs are accounting for the following effort.

v' If the project requires assistance from other areas- work with those areas to account for
their effort, availability, and costs

v" Project management - consider team meetings and meetings with the sponsor

v" Project-specific background research or staff development and onboarding



Project planning and preparation

Stakeholder management

Addressing comments and feedback on deliverables

Travel expenses, if applicable

Project Closeout- lessons learned, finalizing and archiving documents, and planning for
related future projects
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Step 4: Estimate Costs
Build in risk and uncertainty.

Using the data gathering from the previous step (example in Table 2), calculate a final
estimate that accounts for risk and uncertainty. There are many methods of doing this, |
use SPERT®.

“Statistical PERT® (SPERT®) is a freely licensed, probabilistic, estimation technique.
Use Statistical PERT to estimate uncertainties that have bell-shaped risk properties, like:
task duration, work effort, revenue, expenses, agile story points, project portfolios, event
attendance, and more.” (Davis, 2019)

I learned about SPERT® at the 2017 University of Maryland Project Management
symposium and have been using it to build uncertainty into all research project cost
estimates ever since. All you need to do is plug in the three-point estimate and the SMEs
feeling of confidence then SPERT® uses Microsoft Excel statistical functions to calculate
a reasonable set of final estimates that incorporate uncertainty. You then choose the
probabilistic estimate that works for you, for example, since research is more variable
than regular projects, we use the 90% confidence level estimate. As a result, we feel more
comfortable with our estimates being able to say we are 90% likely to complete the
project within the estimated cost.

Build in training, leave, and overheads.

Run the final effort estimates through the most up-to-date cost estimate worksheets to get
the final cost including any overheads, training costs, leave.

Lesson Learned: For various reasons, we experience pressure to keep our research projects low
cost. For example, federal budgets are especially tight in recent years, research is usually lower
priority than production work, and often research is initiated as a result of small surpluses that
need to be spent before funding expires. Because of this, in the past we were providing bottom-
up, optimistic cost estimates that didn’t account for any risk, uncertainty, or other non-project
related time, such as, training, onboarding, and leave. We found ourselves frequently going over
budget. The research staff are obviously entitled to take leave and trainings so this is something
we have to build in to each and every project no matter how tight the budget.




Step 5: Review & Update Cost Estimate

Review of cost estimate.

e Compare to past similar projects to ensure the estimate is realistic

e Are we able to predict how the sponsor would react to the cost estimate? If they already
have a budget in mind or are limited by how much they can spend, we should keep this in
mind

e Receive management and SME approval

Lessons Learned: If we know the project budget is small, suggest cost saving alternatives for the
sponsor to consider.

Step 6: Develop Cost Estimate Memo

Develop cost estimate memo.

e Addressed to the project sponsor

e Summary table of cost estimates by fiscal year

e Project proposal/scope

e Cost saving options (if offering them)

e Proposed milestone schedule (if available)

e Routing List- all necessary approvals needed

e CC list- ensure the appropriate stakeholders are all included

e Cost estimate breakdown/worksheets to account for bureau and division overheads
e Document all known assumptions, constraints, and risks

Management review and updates incorporated.

Step 7: Send & Negotiate Cost Estimate
Send draft cost estimate memo to the project sponsor.

e Provide a deadline for feedback
e Highlight any important information that the sponsor needs to be aware of

Sponsor reviews and provides feedback.

e Schedule a meeting to discuss or negotiate (if needed)
e If'the sponsor is trying to cut costs, determine ways to cut back on scope without
compromising the integrity of the project.



Lesson Learned: Since it is challenging to get an accurate estimate (hence the word “estimate”),
we experimented with providing a cost estimate range. This backfired on us. Our project
sponsors almost always gave us the lower end of our range. Completing our project within our
“best case scenario” cost estimate is obviously more challenging than if we were to provide a
reasonable single estimate.

Step 8: Follow-Up & Finalize
Follow up with project sponsor.

e Incorporate agreed upon changes from step 7
e Send cost estimate memo back to sponsor
e Receive sponsor approval

Finalize costs.

e Route the cost estimate memo for finalization, receiving all necessary approvals

¢ Distribute cost estimate memo to stakeholders on the CC list

e Update project status on appropriate project directories and maintain notes associated
with the decision

e Store finalized costs estimates in the appropriate document repository for easy reference

Finally, execute project and manage your budget!

BUDGET MANAGEMENT

Proper budget management begins from the kickoff meeting for any project, but is especially
important on research initiatives. Below are budget related topics that should be discussed before
the project starts.

e Confirm the funding you are receiving is in line with the agreed upon budget
e Determine the sponsor’s tolerance for budget variance

On research projects you may find yourself going down a certain path, hitting a dead end,
then starting back from the beginning. Some trial and error should be expected, but how
much exploration can we afford?

e Decide on frequency and format of budget updates
e Establish a list of initial risks

Budget Monitoring

e (Change Management- Because research scope is often evolving, change control
procedures are extremely important. Make sure you have an understanding for the
sponsor’s tolerance for change with respect to budget and schedule. It’s amazing how
much small requests and changes here and there can really add up, especially when you




are working with a small budget. Formally document every change no matter how small
and ensure that you are getting sponsor approval for any change that could have even a
slight impact on any of the triple constraints (scope, schedule, budget).

Risk management- After the kickoff meeting, estimate the potential impact of the risks on
the project budget and communicate this to the sponsor. Continue to manage risk
throughout the project. Frequently communicate risks and issues to the sponsor so that if
issues do arise they are more prepared and willing to provide additional funds if needed.
Schedule management- When developing the schedule, align schedule effort with the cost
estimate so that the status of the budget is directly linked to schedule health. This allows
you to use the schedule as a budget tracking tool. For example, you can easily pinpoint
budget concerns if a task is taking longer than the baseline plan.

Reporting- Provide regular budget reports and updates to management and the sponsor.
Create and analyze monthly reports to ensure projects are staying on track. Use earned
value management to assess project health and use time reported and work remaining on
schedules to forecast the potential project surplus or deficit. Good budget reporting
enables informed decision making throughout the project.

Project Closeout

Ensure the sponsor is in acceptance of the final deliverable and acknowledges project
completion

Develop a final budget report, share with necessary stakeholders, and store for future
reference

Perform a lessons learned session

Lessons learned sessions have had a huge positive influence on planning for future
projects. We have been able to acknowledge and break bad habits, pinpoint weaknesses

in our processes, and make the necessary improvements.

Release remaining funding back to sponsor if necessary

DETERMINING VALUE

There are two aspects of value to consider in relation to research products. The first is the
usefulness of the product to the customer and the second is the monetary worth or cost.
Usefulness is fairly simple. Did the customer use the final product? Did the project results
influence decisions or create cost saving efficiencies? If the answer is yes to these questions than
the research is considered valuable. The monetary worth takes some effort to fully understand.

In order to assign a monetary value to a research product, you must track the costs. This is
possible using a deliverable/product-based schedule that the project resources report their time
to. Use the time reported on a deliverable to calculate the associated costs. Tracking the costs
that are needed to develop these products allows us to provide the sponsor with options on future



projects. The more data you gather on projects, the more informed your decisions become. For
example, if we know how much on average two rounds of cognitive testing costs on a project,
we can convey that to our project sponsors when they are deciding what their needs are. We can
more easily show them where their money will be best spent, where the value added is highest.

An example of a situation when the value of the product was not necessary worth the cost is
developing a final report when the customer gets what they need from the preliminary results. On
some research initiatives, after the preliminary results are delivered to the sponsor, developing
the final report falls in priority to other projects that are more time sensitive and competing for
resources. This happens when the preliminary results provide all the research outcomes and
answers that the sponsor expected from the project and therefore, they are not as concerned with
receiving a final report. The valuable product here is the preliminary results and, although a
useful summary of the project, the final report is not valuable enough to be worth the cost and
effort. The resources can be better utilized elsewhere. This is just an example. Often the final
reports are extremely valued depending on the project or sponsor.

CONCLUSION

Since establishing formalized procedures for cost estimation and budget management of our
research initiatives, we have a better understanding of the actual costs and value of the research
products and are able to more successfully manage our budgets. As you can see from Table 3
below, our likelihood of going over budget has greatly decreased in recent years.

Table 3. Research Project Budget Improvements.

Year of Project Percent of Over-

Initiation Budget Projects
2015 -2017 53%
2018 - 2019 17%

Note: The project budgets include any approved changes from the original plan.

Achieving greater value from research initiatives begins with thorough planning. The more time
spent planning, the more likely projects will have well-defined scope, realistic budgets, desired
outcomes, and less room for misinterpretation and issues. Because research lends itself to
uncertainty, focusing effort on schedule and budget monitoring, change control, and risk
management during the execution phase of a project will decrease the likelihood of surprises and
issues. Lastly, don’t forget to apply your lessons learned to future projects.

REFERENCES
Davis, William W. (2019). Statistical PERT® Normal Edition, Version 3.0., Statistical PERT®

https://www.statisticalpert.com/download-free-templates/#duration
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Abstract:

This paper is based upon lessons learned from Owner’s Representative perspective managing and
auditing over 60 construction management at-risk (CM@Risk) projects for public owners over the past
10 years. The paper provides an overview of the benefits, risks and lessons learned to owners associated
with the CM@Risk delivery method from selection through construction to closeout. Our discussion will
provide insightful solutions to manage the process efficiently, to guide the owner, and to provide a
check that will keep the project on the right path. Owners want to keep projects on schedule, under
budget, and to have high quality, so our solutions mentioned in this paper will help facilitate trust
amongst the parties of the project through transparency (not only the Good aspects of a project, but
also the Bad and Ugly and how to openly address them in a collaborative and tactful manner). Our
discussion also provides a unique perspective, gathered from lessons learned from the auditing of public
CM@Risk projects.

Introduction:

CM@Risk delivery method has been utilized for over 30 years and continues to be used as a popular
method for construction project delivery. Like all project delivery methods, there are pitfalls, benefits,
costs, and risks. The objective of this paper is not to provide a comparison of the various delivery
methods, but rather to examine the use of CM@Risk delivery method for the owner’s benefit and
discuss what issues and challenges can be anticipated in its use. The information presented is based
upon lessons learned developed as an Owner’s Representative on CM@Risk projects and providing
financial auditing of CM@Risk projects. The result is a list of recommendations and solutions to assist
owners in this delivery method for achieving better results and better outcomes for construction
projects that employ this method of delivery.

OWNER'’S
REPRESENTATIVE

SUBCONTR

ACTORS

Page 1 0of 6



Definition of CM@Risk:

The Association of General Contractors (AGC) defines CM@Risk as:

“A specific variation of construction management in which the public owner engages both a project
designer and a qualified construction manager under a negotiated contract to provide both
preconstruction services and construction. The CM@Risk (CM/GC) provides consulting and estimating
services during the design phase of the project and acts as the general contractor during construction,
holding the trade contracts and providing the management and construction services during the
construction phase. The degree to which the CM/GC provides a cost and schedule commitment to the
public owner is determined during the negotiation of the final contract. (This is a risk issue. If there is no
risk involved, it is not CM/GC.)” !

The Construction Management Association of America (CMAA) defines CM@Risk as:

“A delivery method which entails a commitment by the construction manager to deliver the project
within a Guaranteed Maximum Price (GMP). The construction manager acts as consultant to the owner
in the development and design phases, but as the equivalent of a general contractor during the
construction phase. When a construction manager is bound to a GMP, the most fundamental character
of the relationship is changed. In addition to acting in the owner’s interest, the construction manager
also protects him/herself.” 2

The Nature of CM@Risk:

From these two definitions, we can come to agreement on the nature of CM@Risk. The first is that it is a
delivery method where the construction manager will wear two hats, simultaneously. The first hat is to
be the owner’s consultant during the preconstruction services phase and the second hat is that of
general contractor during the construction phase, but when and how do these two phases mix? They
will certainly mix at the time the first subcontractors are brought under contract, if not before.

The second fundamental is the Guarantee Maximum Price (GMP) and the defining agreements that set
the GMP. Many times, the GMP is not negotiated until after construction begins. The GMP should be
signed when the information for design has reached a point where defining the unknowns has become a
small part of the design. Many times, there will be an “Amendment Agreement” that allows
construction to start ahead of the final GMP. As a minimum, the GMP should contain the cost of the
construction work, construction contingency (negotiated amount), general conditions fees, insurance
and tax fees, and the construction management fee. (Note: it is also important that the Construction
Manger’s Assumptions, Clarifications and Exclusions be included with the GMP). And at this point,
everyone from the Owner, Designer, and Construction Manager will be thinking, “what’s in it for me”
what are my risks? It is important to have these discussions. After all, that’s what it’s all about!

So “what’s in it for me?” Every Owner should ask this continually during a CM@Risk project. Let’s start
with the CM@Risk selection process and the types of projects that tend to be contracted with a
CM@Risk delivery method.

1 CM/GC Guidelines for Public Owners, second edition 2007 by the Association of General Contractors and the
National Association of State Facilities Administrators.

2 CMAA: Construction Management Standards of Practice 2003
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Selection of the CM@Risk:

Most States allow the use of CM@Risk delivery over the traditional, Design-Bid-Build and Design-Build
delivery method on projects of a minimum value or highly complex projects of unique construction.
Typical Higher Ed projects include, dormitories, museums, arenas, performing and visual art centers,
hospitals, laboratories, and other Higher Ed facilities. These projects usually must be approved by a
governmental entity (Board of Visitors, Capital Outlay, Facilities Management). The most important
aspect in this phase is to select a CM@Risk that has proven experience in the type of construction and
the knowledge that comes with having constructed and managed similar types of building projects in
the jurisdiction having authority. Without this prior knowledge, most of the cost estimating and
scheduling done by the CM@Risk could be unreliable. The CM@Risk should provide a proven history of
project cost estimating and scheduling successes with references. Public owners are highly encouraged
to call the references. Lastly, as the consideration for final selection progresses, the owner should
evaluate a CM@Risk for reasonable preconstruction fees, general conditions costs, overhead and profit
percentages, contingencies, allowances and other fees and costs.

Pre-construction Phase:

The services that will be performed by the CM@Risk in the preconstruction phase is usually defined
during the selection process and paid for as a lump sum for those services. Expectations of the
CM@Risk, owner, and design team should be defined in the solicitation documents. It is important for
all team members to understand what is expected in terms of deliverables and schedules. Please note
that the CM@Risk may list the number of cost estimates and schedules they will perform under the
preconstruction phase costs (and should). Owners should require cost estimates and schedule during
the Schematic, Preliminary and Working Drawings (at a minimum). If this number is exceeded, the
CM@Risk could request additional fees for the extra work. That is important information if the designer
gets behind schedule and wants to make piece-meal submissions.

During the preconstruction phase, the CM@Risk is responsible for cost estimating. This becomes the
basis for the eventual GMP and most importantly, the owner’s construction budget. The CM@Risk must
be informed of any abnormal features anticipated for a project. If these expectations are not defined,
the estimate will not be conclusive and the responsibility shifts again to the Owner and design team to
identify missing features, which results in an updated cost estimate that likely was not included in the
original scope of work. For instance, if you are building a performing arts center, the experienced
CM@Risk will know that acoustic walls will be a necessity. Of course, there are many types of acoustic
walls, so defining the type(s) and the amount in the estimate is a necessity. Failure to include these walls
in the cost estimate will result in a cost estimate that is too low and eventually, as the cost estimate and
design efforts move closer together, the budget will suddenly jump and the owner will be frustrated
with the CM@Risk and the A/E as both parties begin to argue over the responsibility of the cost
overruns.

At later stages, the value engineering (VE) effort done by the CM@Risk will cost the owner in quality as
items are deducted or substituted that originally would never have been considered. Many times,
owners are simply too busy and lack the resources to perform adequate reviews of the cost estimate
and everyone gets caught up in the issue of the budget. The owner depends upon the CM@Risk to look
out for his interests during this phase and little to no risk is carried by the CM@Risk for cost estimating.
If there are extra costs added into the cost estimate, which include the potential for a higher budget,
these could become profit for the CM@Risk at the conclusion of the GMP negotiation. Itis very
important that the owner does a formal facilitated VE work session, especially for technically complex
facilities such as labs, etc. The value added to the project by performing a VE work session has helped all
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parties feel that they have enhanced the program and functionality of the facility, instead of simply
lowering the cost of the construction.

To complicate the issue, the CM@Risk is usually responsible for making and updating the project
schedule, so when issues arise for budget and redesign, you will hear the common mantra of “You're
holding us up!” The fact is, much of this can be avoided with properly vetting the CM@Risk during
selection, setting a realistic budget, thorough review of the design, cost estimating and scheduling, and
developing the scope of work in such detail that the quality, types of materials, and the size of the
project can be anticipated from the RFP.

The schedule must include reasonable times for code reviews and other uncontrollable activities. You
should not include a duration for the code review that falls under the “I hope so” category. Remember,
the project is complex, and the code official, board of visitors, or council may need extra time for
reviews. Beware of the promise to build it faster than anyone else feels possible. If it sounds too good
to be true, it is. It is imperative to maintain realistic and attainable goals.

During design, since the owner carries the contract with the A/E, we have experienced that some A/E
firms have a patented exterior design and will use it over and over again in different forms. This may be
the same “signature” style no matter what type of building. It will be the owner’s responsibility to reign
in a design that is not true to the owner’s design intent and no doubt will increase scope. It is much
easier for owners to stay within budget if the designer is clear as to meeting the “design intent” needs of
the owner and not trying to sell their “signature” designs. Owners can help themselves with the process
of earmarking design scope creep by making this the responsibility of the CM@Risk to document. It is
not uncommon for the end-users to be a part of the initial design progress meetings and for something
unexpected to creep into the design process that will increase the initial pricing. During initial
discussions, at a Programming/Pre-Planning meeting, what the A/E hears in the discussion may be
totally different than what the owner’s decision makers have heard and so forth. It is important that the
A/E bring suggested changes back to the owner’s decision makers for approval but most times, in the
interest of keep the design on schedule, they will proceed. Not managing the design process from the
initial phases will likely cause Scope creep. Scope creep is one of the main culprits of cost overruns. The
CM@Risk should alert the owner when an item is identified as scope creep which results in a cost
impact. The owner at that time should approve/disapprove the added scope or determine another
resolution pending anticipated cost.

The Construction Phase and Contingency:

First, we need to have a discussion regarding contingencies. Generally, there are two types, owner and
construction manager. The owner normally holds the owner contingency. An owner contingency is
usually mandated by the State Agency or State general services. Change orders from the owner
contingency are issued for changes that are caused by scope changes, design errors and omissions,
unforeseen conditions, or owner requested changes. The Construction Manager’s contingency is
generally defined as a component of the GMP that sets aside costs for components of the GMP that
were reasonably unforeseen at the time of the GMP. These costs could be scope gaps between
subcontractors, costs due to refinements of the ongoing design, corrective work, constructibility issues,
and field issues that the CM@Risk should have reasonably foreseen. Scope changes during the design
phase are not a part of the CM contingency as they are considered outside of the normal design intent
scope. Have we read the term reasonable or reasonably enough yet? We have found more often than
not, that every design change is considered a change order and should be paid from the owner
contingency, as the CM@Risk has now converted to general contractor and claims they could not have
reasonably foreseen such an issue.
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If during negotiation of the GMP you find yourself with other contingencies required by the CM@Risk,
owners need to figure out why a contingency is needed, for what it is to be used, and to define the use
and ownership of the contingency and disposition of any remaining balance.

One of the overriding issues with contingencies is how they are accounted for in the final numbers.
Many times, we see overhead, and profit markup applied to the CM@Risk contingency for change
orders. This sometimes constitutes a doubling up of overhead and profit. It’s important to remember, a
change order paid from the CM@Risk contingency has already been marked-up for overhead and profit
in the GMP.

The construction phase starts when the CM@Risk advertises for the first subcontract. Some States
require that subcontracts be procured according to public procurement laws. Others allow the CM@Risk
to handle all the bidding without an open book. The best way to make sure you get the appropriate
value and quality is for the CM@Risk to have open books and always include the owner in the bidding
process. The perception that competition is limited can only be mitigated by the open book approach.
Local contractors should have the opportunity to bid. If you have an out of town CM@Risk that is based
in a State far from the project site, there is a great deal of certainty that many of the subcontractors will
come from out of town, and it is hard to accept that the subcontractor who must live in hotels for the
duration is cheaper than a good prequalified local subcontractor.

CM@Risk Audit Findings:

Audits Definition- Systematic or methodical review; to examine with intent to verify. Most audits are
done after the project has been completed and all monies (retainage) are released or paid to the
CM@Risk. MBP has been involved with performing limited construction audits on several projects for
clients to ensure the CM@Risk billings are accurate and in accordance with the contract documents.
We have seen the owner received a Return of Investment (ROI) of up to 2:1 from our construction
audits. Our main focus was around the following items:

Review of Contingency Use

Review of the GMP and Subcontractors Contracts
Review of the Monthly Pay Applications

Review of Change Order Request

i e

Lessons Learned:

e Contingency Use- many public agencies state that any use of the contingency has to be
approved by the Owner. Also, any unused contingency is shared between the CM@Risk
and Owner. The key is to understand how contingency will be addressed in the contract.

e GMP Schedule of Values (SOV) vs Subcontractor Agreements- The main concern with
Owners is verifying what was in a CM@Risk GMP contract was truly based on their
subcontractor agreements. (There are issues with some CM@Risk not truly being
transparent on explaining to the Owner why the numbers changed)

¢ Documentation — You should verify that you have all the documentation that is needed to
perform a thorough audit. (i.e. change orders, allowances, pay applications, and multiple
pay applications if there is more than one phase of the project).

e Arithmetic — You should verify the accounting of all allowances and change orders as they are
deducted from the Contract amounts are accurate. — (an example we have seen is that in
multiple GMP phase contracts, the previous contracted amount was not deducted from the
successive GMP contracts).

e Mark Ups — You should review in detail the mark ups on change orders applied to the owner
and construction contingencies as well as the project allowances. On a CM@Risk project the
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Prime is not allowed to markup Change Orders that are applied to the Construction
Contingency or Allowances. The Prime can markup Change Orders applied to the Owner
Contingency.

Self-Performed Work — On CM @ Risk projects, you should identify what

percentage work was performed bythe Prime. There is typically a limit on how

much work the Prime Contractor can perform.

Summary:

Owners may face challenges in determining the best delivery method for their construction programs. It
is important that owners have a full understanding of procurement process requirements and the
project risks when pursuing the CM@Risk delivery method. Is the CM@Risk delivery method adding
value to your program/project as it relates to time, budget and quality? Are owners capable of
managing a CM@Risk project from Programming phase to Construction Closeout. Below are some
Solutions and Recommendations that owners should consider from MBP, based on our role of being an
independent Owner’s Representative on CM@Risk delivery method projects:

Solutions and Recommendations:

1.

Develop a list of permit reviews and other activities that will take time, cause design to slow, or
otherwise have an effect on the overall schedule. Make sure the CM@Risk incorporates these
into the schedule individually and linearly. Do not allow “bundling” of schedule activities. This
obscures the durations and allows the CM@Risk an advantage over the owner and A/E. The
more detail is in the schedule and the more the owner has provided input, the greater chances
for an on-time finish and success of the project.

Hire an agency construction manager (owner rep) to assist owners through the design phase
and construction phase, to review the submitted costs provided by the CM@Risk for the GMP.
This will ensure that the project budget stays on track and that all project related cost are
accounted.

Hire an agency construction manager (owner rep) to perform a detailed review of the design
and construction phase schedules, starting with the baseline and monthly updates during each
phase.

Engaging an Agency Construction Manger earlier in the Planning process will add peace of mind. They
will provide independent confirmation that all information has been thoroughly reviewed. This will go a
long way in developing and keeping the trust with the project team.
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How to Get More from Your
Performance Data with
Microsoft’'s PowerBI!

Susan Hostetter and John White
U.S. Census Bureau, Washington, DC, USA

Executive Summary

This paper outlines the process for creating a Performance Dashboard in Microsoft's PowerBl that will enable an organization to see
their data in new ways. PowerBI lets you upload, model and create measures to help you explore vour data with visualizations
organized in reports and dashboards. This paper will outline the processes for creating a dashboard in the PowerBI application. It

will cover:

The Microsaft Power Bl application
Data and Relationship Managers
How to create data visualizations
How to format data visualizations

How to create data slicers and cavds

| The views expressed in this paper are those of the authors and do not necessarily represent those of the U5 Census Bureau.



Microsoft Power Bl

What is Microsoft Power BI?

* PowerBlis a Microsoft business analytics application and service that combines
tools from Excel and Access into an easy to use format.

* It providesinteractive charts and graphs, called visualizations, with self-service POWe r B I

businessintelligence features.

* ltallowsusers to create reportsand dashboards by themselves without any
advanced database knowledge or dependence on IT staff.

What are the Benefits of Microsoft Power BI?

* Makes your data stand out - yourdata becomes more life-like and gets noticed!

* Helpsyour stakeholders understand complicated problems with clearand easy Sample_FY19_Survey Production 1

visuals WORK VARIANCE: Actual Work vs. Planned Work vs. B
Sample FY19 PMO 1 @ Cumulative Actual Work @ Cumulative PI
Sample_FY19_PMO 2

d Work @ Cumulative B:

* Visualizationsshow the big picture. Dashboards make it possible tosee 'z”:::zt::
relationships and aspects of your data that you missed before. e T //
Sample_FY19_Survey Research 1 I
«  Quickly creates visually appealing drag-and-drop graphs and charts that give e
meaningto yourdata — without havingany advanced data knowledge
TASK REVIEW: Baseline Work vs. Planned Work PROJECT COST: Remaining Cost vs. Actual Cost
* Brings your charts and graphs into the modern age by creating crisp and clean data P ——

visualizations .

Where can | get Power BI?

007M

Power Bl Desktop is free and you can download it here: https://powerbi.microsoft.com R




Data and Relationship Managers
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Managing data in PowerBi is very similarto Excel. The data is
displayedinspreadsheetsandyou have all of the formatting
tools from Excel available toyou. It isin the data manager
where you can add invariablesfor your dashboard
visualizations, change a data type, or correct typosand other
problems with your data. You also can access data queriesand
advanced editors here.

Power Bl has a relationship managersimilarto what youwould

Resource Branch - CHRIS

Resource Division

findin Access. The relationship manager shows the fields within

Standard Rate from CHRIS

FTorPT
Employee Type
Pay Grade

ResourcelsActive

ResourceUID

ShortName

ResourceName.2

each table and then shows the data relationship linkages
betweenthe data sets. These linkages between the data sets
are important as they allow youto combine data from different
tablesinto one visualization. Each linkage will have a one to
many relationship and the linesand highlighted fields show
which itemsare linked between the tables.



Data Visualizations in PowerBI
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Power Bl offers many other “out-of-the box”

visualizations such as: Dashboard with the visualizations we will be discussing.
* Charts — Waterfall, Pie, and Donut

* Maps — Filled, Tree, and ArcGIS

* Funnel
* Gauge
* KPI

* Word Cloud



Data Slicer

Sample FY19 PO 1

el Zamons. > SELECT Project Name el -
Sample_FY19 PMO 1
Sample_FY19_PMO 2

B Sample_FY19_Survey Production 1
Sample_FY19_Survey Production 2
Sample_FY19_Survey Production 3 . 7 g » B B ProjectinishDate
Sample_FY19_S5urvey Production 4 B = ProjectfinishVariance

Selectthe Slicericon from Sample_FY¥19_Survey Production 5

FIELDS

jrrrrr|"|-:

Sample_FY19_Survey Research 3 » i AssignmcntByMonthData
NCL: Acke ok s lansd Work . B Wt L e Wonk v Pl

4« [ ProjectData

\
,,r[[;

Sample_FY1%_Survey Production 1 o " .
T ProjectName

the Visualizations Sample_FY19_Survey Research 1 P ) B W ProjectOvertimeWork
: - -
Sample_FY19_Survey Research 2 ‘ / o 1 Use the Fields sectionto
Sample_FY19_5urvey Research 3 o ' populate the item to drive
A Background On —@) Sample_FY19_Survey Research 4 LR e the slicer. Here we used
Sample_FY19_Survey Research 5 . the Project Name field
Color H- R L ‘ q from the ProjectData
o o table.
Tran.. 49 %
TitleText  SELECT Projec... [INY DRI S A Data Slif:eris the bestthing since slic.ed bread. This Use the Filtersto FILTERS
ot color section to set the feature will save a lot of time by allowingyou to build limitthe data that is ot oot P
background color measures once and then use them formultiple in the slicer. This is a cpenEE e
Background color and the title text, projects/datasets. Above we show 3 of the 12 useful feature when F'ru_iec_tNa:me -
Aignment font, size and dashboards that the slicer created. Each card and chart you are usinga large contains ‘Sample_FY13
color on the dashboard reflects the data specificto the item data set.
Text size (projectschedulesinthis case) that is used inthe slicer.

Font fam... |Segoe UL



Data Card

VISUALIZATIONS
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Work Variance Line Chart
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Resource Usage Clustered Bar Chart
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Task Review Scatter Chart
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Project Cost Clustered Column Chart
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Abstract

This paper is to feature the importance of recognizing several causes of project
failures and initiating the recovery of the construction projects at the initial stage.
Project failure can happen to any organization and to any level project. There are
numerous reasons for failure and sometimes it is out of control of a project manager or
team members to control failure. Failed projects and people involved with the failure
have few things in common. In such cases, they are directed for quick fixes which
typically prove to be ineffective and sometimes causes catastrophic side effects. In this
paper, we will discuss and emphasize several factors causing project failures, how to
classify and categorize project failures, how to conduct, plan and develop an
assessment process for project failure. With these key focus areas for assessment,
project controls and management review process could be analyzed and can be selected.
The study will also help to clarify the necessity and a suitable process an organization

should develop to analyze project failures.

Introduction

For contractors, both GC's and subs, an effective project is one finished on time
and within budget. The client is happy with the finished product and the contractor
leaves with a clean benefit. Everyone wins. At the point when construction project
comes up short, it's regularly because of conflicts and issues that cause cost overruns

and delays in the schedule.

If not properly managed, it will eventually lead to running over budget and blowing
past the scheduled substantial completion date. Going over budget eats into the GCs or

subs profit in addition to being hit with liquidated damages for every day past the



agreed upon completion date. It can also impact upcoming projects if a contractor’s

workers and equipment are tied up trying to finish up a failing project.

So, what causes the project to fall flat? Any number of variables can lead to project

failures, yet often it comes down to how well the project manager or leadership

performs regulating the project.

Factors affecting project failures

a)

b)

Under estimating the project: A standout amongst the most widely
recognized — and expensive! — reasons a project may fall flat is because of an
inaccurate estimate. Miscalculations, specification errors, oversights, excluded
permits, and changing economic situations (e.g., costs of materials and work)
can all lead to costly overruns, leaving the contractor stressed and the client
unhappy.
Scope Creep & Change Orders: Scope creep depicts the procedure in which
the amount of work grows beyond the original contract or DPP (Detailed
Project Plan). The three-fundamental driver of scope creep include:

1. Owner requests that are out of the scope of work originally settled upon

2. Unforeseen or general conditions that are unknown to the contractor at

the time the contract is signed
3. Owners not doing thorough preliminary work (e.g., site surveys, proper
planning, Geotech report etc.)

While the number one goal of any project is a happy Owner, this can now and
again move toward becoming traded off in the event that they consistently make
demands without thinking about the cost or don't give you the most exact data
forthright.
Delays: Government approvals, site regulations, and permit delays moderate
down the timetable for your project and can cause cost overruns if not accounted
for correctly. Contingent upon your area, you may need to consider union
requirements and area-specific rules such as building codes. Making sure you
have the correct licenses before beginning a project is also essential to prevent

delays.



d)

)

h)

Surprise conditions: General Conditions obscure to the project manager can
rapidly turn into an issue and keep running up the costs of a project. Cataclysmic
events, asbestos, mold, soil conditions and structure or auxiliary issues are the
principal offenders and can be hard to plan for during the bidding process. Be
that as it may, neglecting these potential issues can result in higher costs and
risks associated with the project.

Unclear Specification: Owners don’t generally comprehend everything that
needs to be fleshed out to make sure necessary objectives are clearly identified
and the construction project runs smoothly. Unclear specifications can become
very costly, especially when the owner’s and contractor’s interpretations differ
significantly.

Financing Issues: You’ve consented to the scope of work and a schedule for
the project. Things are going easily until out of the blue, the owner runs out of
money to finance the project. Construction is stalled and delays the project. You
lose out on a significant amount of time and money as a general contractor
because that business might not come back if they can’t provide the funds.
Unreliable workers or subs: A lack of qualified workers or a team that is
unreliable is a recipe for disaster when it comes to construction projects. It is
particularly imperative to vet your subcontractors, who can tarnish your
reputation if they don’t do their part or, even worse, don’t pay their suppliers.
Since the construction projects depends so intensely on other individuals, it is
imperative to realize who you're working with and on the off chance that they
can be trusted to work admirably.

Communication gaps: Effective communication is incredibly critical to the
success of any project. When any of the parties involved aren’t getting the right
information at the right times, it can become a very costly issue. It is vital to
establish a chain of command to make sure that all parties are getting the
necessary updates regarding changes on the project, design, plans, specs, or
timeline. By building up a hierarchy of leadership, you know precisely who
your point of contact is to communicate any changes, requests, or problems that

may come up during the duration of a project. Everybody is considered



responsible for their specific duties and make sure the message gets transferred
to the corresponding parties involved. For instance, the owner may
communicate with the architect who will then share the information with the
general contractor so that everyone is on the same page. “Clear and concise
communication can either make or break your project”.

Improper Planning: Tight, inflexible schedules are normal in construction
projects. If you don’t account for surprises or delays, a project can take longer
and cause cost overruns. It is critical to constantly monitor project tasks closely
to ensure they’re catching up with the assigned duration given when planning.
Issues can frequently arise, so making sure the details get consolidated into the
plan and communicated with the necessary parties (i.e., owner, architect,

contractor, etc.) is important.

Categorization of project failures

Categorizing the several project failure factors above into broader categories,

helps to focus the assessment and recovery planning tasks around a few broad

categories, for which there are numerous assessment tools, recovery planning

techniques, and a reasonable amount of assistive literature. Classifying project

problems into one or more of these categories becomes a fundamental part of assessing

the project’s present circumstances, developing a recovery project plan and assembling

a team to achieve what is needed to get the project back on track.

Above several project performance factors indicates that they can be classified into

three broad categories:

People

Process

Communication



Figure 1- Categorization of Project Failures

Assessment process of construction project failures

Every company that employs projects to accomplish its business goals needs to
build up a formal evaluation process for failing projects and needs to have trained
assets, ready to respond to project emergency requirements. The question emerges as
to whether “in-house” or “outside” resources are best for undertaking project
evaluation. It is more beneficial to employ resources from outside of the organization

where the failing project is operating.
The project assessment process consists of five distinct phases (ESI, 2005):

e Define the assessment charter: The motivation behind the assessment charter
is to set up the authority of the assessment team to explore all parts of the
coming up short project, to talk with all project resources, and to access all
project intellectual property and project records.

e Develop the assessment plan: After the assessment charter is approved, the

next step for the assessment team is to develop an assessment plan. The purpose



of assessment plan is to establish what activities the team will execute to
achieve the objectives of assessment charter.

e Conduct the assessment

e Analyze data gathered; prepare findings

e Report findings to stakeholders

In addition to this, assessment team needs to focus on thoroughly investigating project

variable common to most construction projects:

e Work breakdown structure or project schedule
e Risk management plan

e Deliverable defects

e Human and other resources on project

e Project processes

Project control & Management process

Apart from focusing on areas of assessment shown above, the team needs to
review and analyze project control and management process of the failing project has
in place right now and determine changes to bring the project back on track. The

following controls and management process should be reviewed;

e Monitor your schedule and critical path activity weekly, create a schedule
and plan accordingly so that schedule includes some slack time to take
measures for unforeseen conditions

e C(lear and concise communication, establish a chain of command, hold
everyone accountable for their specific duties and make sure messages gets
transferred to all parties involved

e (reate a sound budget in the initial stage of the project, focus on gross
monthly billing curve

e Maintain long-term Subcontractor relationships and repeat business will
help to minimize issues as you are already familiar with their work ethic

and capabilities



e Develop a contingency plan for unforeseen conditions, develop a risk
matrix at the beginning of the job and assign risks to appropriate parties

e Proper Resource Allocation and levelling during a project’s life cycle
should be provided

e Monthly project update meetings, review of Key Performance Indices (KPI)
and taking appropriate actions to lagging KPI indicators

e C(Create a plan for submittals, closeout, commissioning and material tracking
on the project to avoid any schedule delays

e Encourage your owners or clients to do their due diligence at the beginning

of the project to avoid scope creep.

Early Mitigation Measures

Project wellbeing is analogous to the health of an individual. There are always
signs and symptoms of an unhealthy project. Through proper checkups and corrective
actions, most issues can be caught early and resolved. The project manager practitioner
can utilize lagging and leading indicators of project health to mitigate project failure

risk factors.

Useful lagging indicators in project management revolve around the concept of
comparing the as planned condition to the actual performance of the project. Metrics
have been developed for both finance and schedule. Some specific examples are the
cash curve, payment status, and days ahead/behind. These can be developed as Key
Performance Indicators for the organization. Any deviation from the as planned

condition will raise alarms and cause a deeper dive and mitigation execution.

Leading indicators that have been successful in prevention of poor performance
are submittal and material tracking. Ensuring material/equipment delivery on time
prevents delays and financial impacts. Many projects are impacted by lengthy submittal
approval. Management should develop a tracking process to abate risk of submittal
setbacks. It is critical to understand the lead time of the material or equipment.

Collaboratively working with the subcontractor to get the vendor



fabrication/procurement schedule is a useful performance tracking tool to prevent

delay.

One of the most powerful tools in mitigation and prevention of project failure
are the front-line leaders. These are the project engineers and project managers. This
group of influencers should be empowered to make timely decisions with the
understanding of the senior leadership’s intent and project goals. The individual needs
to understand the balance of decision-making authority and when it is deemed
necessary to pull in the next level of management. The first-tier leaders will see
potential problems developing before others and can take impactful preventative
action. Their ability to make sound decisions will guide the success of a
project. Continuously training and developing this body should be a priority for an
organization because many of the controllable issues related to project failure can be

rooted in poor leadership.

Relationship development between all project stakeholders is critical to
preventing and dealing with poor project performance. These stakeholders range from
the owner's leadership down to the second-tier subcontractor foreman. Good
communication and trust are the cornerstones to relationship building. Problems get
resolved more quickly when the individuals trust each other and can collaborate. People
don’t care what you have to say until they understand how much you care. This factual
simple statement emphasizes why relationship development is so important.
Organizations should encourage its people to get to know everyone they work with on
a personal level. Execution of good rapport building will reap benefits beyond any
known metric. The relationships developed on today’s project will possibly help

resolve problems on the next one.

Conclusion

Evaluating and recovering a failing project can be among the most challenging
work for a project manager to perform for an organization. Nonetheless, the result can

be enormous, since a project brought out of failure can provide significant value to a



firm. The several factors outlined in this paper are critical for assessing a failing

project’s performance and planning corrective action to make the project successful.
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ABSTRACT

A tremendous amount of literature has been published about the merits of agile
development practices. But in today’s environment, agile development practices
are quickly being supplemented with major technology breakthroughs that
enhance software quality, improve enterprise performance and provide business
resiliency. This paper describes three major breakthroughs; services-based
architectures, cloud computing, and DevOps practices. A brief overview of each
technology is discussed and how the three technologies working together provide
enterprise value. The paper concludes with a discussion on the skills and talents
required to implement these technologies.

Key Words: agile, cloud, cultural shifts, development, DevOps, elastic computing, information
technology, IT skills, operations, organizational structures, pipelines, DevSecOps, software
development, software services, testing

This paper is based on empirical observations, current literature, and engineering and project
management experiences.

INTRODUCTION

Since the Manifesto for Agile Software Development was published in 2001, a tremendous
amount of literature has been published that documents many agile software development
frameworks such as Scrum, Kanban, and Extreme Programming. These software development
frameworks have similar characteristics. All potential product features are placed into a feature
backlog and prioritized for development, with the highest value features being developed first.
Agile teams execute time-boxed work periods, typically called sprints, to develop these features.
These sprints typically range from two to four weeks. Each agile team is composed of a small
group of multi-disciplined developers that are focused on the continual delivery of valuable
software. Within each team there is a Product Owner who is the voice of the customer,
prioritizes the feature backlog, and accepts the delivery of each feature. There is also a person
that facilitates team meetings and eliminates blocking issues that are inhibiting team progress.
Within the Scrum methodology, this person is called the Scrum Master. There is a regular
cadence of meetings within each sprint. The sprint commences with a Sprint Kickoff Meeting
that determines what features the team will develop within the sprint. There are Daily Standup
Meetings where the team reviews progress, identifies any blocking issues, and assigns work to be
perform next. A Sprint Completion Meeting is held at the end of the sprint to review with
customers and users outside of the agile team the actual delivery of the features that were
developed during the sprint. Within the agile team, a Sprint Retrospective Meeting is also held
where the team can identify and address potential improvements to team performance.
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More recently, frameworks have been developed to scale agile development practices from a
single team to multiple agile teams working in parallel to deliver larger systems. The most
popular framework is the Scaled Agile Framework (SAFe) which adds additional team resources
and process elements to synchronize the alignment, collaboration, development, and integration
mechanisms of multiple agile teams to deliver large, more complex systems (Leffingwell and
others 2017).

In today’s environment, agile development practices are quickly being supplemented with major
technology breakthroughs that enhance software quality, improve enterprise performance, and
provide business resiliency. This paper describes three major breakthroughs; services-based
architectures, cloud computing, and DevOps practices.

SERVICES-BASED ARCHITECTURES

A services-based architecture, or
microservices architecture, “is an
architectural approach to developing a
single application as a suite of small Service Contract |
services, each running it’s own
process and communicating over a
lightweight mechanism, often an
HTTP (HyperText) resource API
(Application Programming Interface)”

(Fowler 2014). Figure 1: Service Components (Enterprise SOA: Service-
Oriented Architecture Best Practices — 2005)
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As shown in Figure 1, each service is:

“a software component of distinct functional meaning that typically encapsulates a high-level
business concept. It consists of several parts...The service contract provides an informal
specification of the purpose, functionality, constraints, and usage of the service... The
functionality of the service is exposed by the service interface to clients that are connected to
the service using the network...The service implementation physically provides the required
business logic and appropriate data. It is the technical realization that fulfills the service
contract. The service implementation consists of one or more artifacts such as programs,
configuration data, and databases...The business logic that is encapsulated by the service is
part of the implementation. It is made available through the service interface.” (Krafzig,
Bank, and Slama 2005)

Furthermore, a service must have the following attributes:

e The service is self-contained and performs a distinct business or technical function.

e The service is loosely coupled, meaning that it has an explicit contract (interface)
independent of the technology of the invoking service consumer.

e The service is transparent, meaning that the specific location of the service is immaterial
to the service consumer, with binding taking place at deployment or runtime.



e The service is interoperable, meaning that service interaction can be supported over a
wide variety of platforms due to usage of compatible, industry standard communication
protocols.

e The service is composable, meaning that it can be aggregated as part of a service at a
higher level of granularity. (Bieberstein and others 2008)

Figure 2 provides an example of a video subscription site that is a composition of seven services
and allows users to log onto the site, receive recommendations on videos to view, and allows the
user to search, read reviews, select, and watch videos. This is a very simplistic example when
compared to the Netflix video streaming service which provides over 114 million hours of
streaming video each day to more than 117 million streaming memberships in over 190 countries
and 1s implemented using 500 software services. (Anonymous2018)
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Figure 2: Video Subscription Site - Service Composition Example

A services-based architecture provides many benefits. It allows for faster and small deployments
as each service can be independently developed and delivered without affecting other services.
Each service can follow a single responsibility principle for the service, thus each service can
implement the right framework, and use the appropriate technical skills, tools, and development
language required for that specific service. It promotes the rapid insertion of new technologies
and functionality. Each service can scale independently to meet the performance demands of
that service, thus scalability is not required at the full application level, and it promotes greater
resiliency, availability, and fault isolation as the loss of a single service may not result in a total
loss of the entire application or site. (Tonse 2014)

CLOUD COMPUTING

The National Institute of Standards and Technology (NIST) defines cloud computing as having
five essential characteristics:



e On-Demand Self-Service: A consumer can unilaterally provision computing capabilities
without requiring human interaction.

Rapid-Elasticity: Can be quickly provisioned and released, automatically...
commensurate with demand.

Broad Network Access: Accessible through standard mechanisms to promote use by
heterogeneous thin or thick client platforms.

Resource Pooling: Provider’s resources are pooled to service multiple customers using a
multi-tenant model.

Measured Service: Automatically control and optimize resources by leveraging a
metering capability. (Mell and Grance 2011)
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Figure 3: Comparing Traditional Data Center Computing and Cloud Computing

Figure 3 provides a graphical comparison of traditional data center computing to cloud
computing. When installing a system in the data center, the project manager must predict the
peak demand the system is expected to encounter and then purchase and install enough
computing capacity to respond to this demand. The project manager must account in his
schedule the time required to define, purchase, ship, receive, install, and configure these
computing resources. In most cases, the computing workload demand will be less than the
provisioned capacity, thus computing resources are wasted, but there is the possibility that
computing workload demand could exceed provisioned capability thus some users may
experience slow user response or may not even be able to access the system.

With cloud computing, the rapid elasticity of the cloud allows the system to add or reduce
computing capacity in response to user demand. Furthermore, the system can be quickly defined
and configured thus allowing for rapid provisioning and deprovisioning of resources without
schedule delays. Cloud computing services incorporate technologies that promote the proactive
distribution of computing workload across assets located in multiple locations therefore
providing high availability and disaster recovery mechanisms with little additional costs.



As cloud computing is a measured service, the project manager must be very cost conscious
when using the cloud to ensure that computing capability is shutdown when not in use. Cloud
computing costs can also appear higher to the project manager but that is generally due to how
some commercial companies and Government agencies allocate costs. In the traditional data
center model, the project manager may only be required to include the capital expenditure costs
of hardware and annual software licensing and maintenance costs in their budget. This is
because the data center operator and personnel security labor, power, cooling, and facility costs
are separately paid by other areas of the company, whereas all of these costs are included in the
cloud computing costs.

DEVOPS PRACTICES

IT organizations are responsible for two major goals which
must be pursued simultaneously:

e Respond to the rapidly changing competitive
landscape

e Provide stable, reliable, and secure service to the
customer

With DevOps, small teams of developers independently
implement their features, validate the correctness in a

production-like environment and have their code deployed
into production quickly, safely, and securely. As shown in
Figure 4, DevOps brings together development, testing, and
operations all on the same team, a team capable of playing at levels. (Kim and others 2016).
More recently, cybersecurity features are also being incorporated to become DevSecOps.

Figure 4: DevOps is the Successful
Integration of Three Disciplines
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Figure 5: A DevOps Pipeline is the Automated Execution of Software Initially Constructed by the Three
Disciplines




Figure 5 is a notional DevOps pipeline which is executed each time a software developer
commits and merges software code updates into Configuration Management (CM). This figure
highlights the interactions of the three disciplines; Development, Testing and Operations.
Although not shown in this diagram, if any step in the pipeline fails, the pipeline stops, and the
erroneous condition is reported. Furthermore, each activity in the pipeline is executed through
software. Hardware, Operating System and other Commercial Off The Shelf (COTS)
components are provisioned by cloud computing resources using configuration files and scripts
using a technique called infrastructure as code. The operations personnel create this code that is
then repeatably deployed in the staging, test, and production environments. Testing personnel
are responsible for building and executing automated software test scripts and procedures that
are progressively executed at the module, service, and system level to verify functional, non-
functional, performance, and security requirements.

There is a pipeline for each service in the system. When a developer commits and merges a
software update into CM, the pipeline automatically starts. The pipeline automatically completes
a security analysis to ensure no new vulnerabilities have been introduced into the software. A
software build is then completed, and unit tests are performed. If the code passes unit tests, the
pipeline then deploys the entire service to the staging environment were a series of service level
tests are conducted. If the code passes service level testing, the pipeline automatically deploys
the entire service to the testing environment where it is automatically tested with other services
at the system level. If the service passes system level testing, it is automatically deployed to a
new configuration in the production environment. The pipeline then has the capability, called a
canary or blue-green deployment, to incrementally transfer existing users and workloads from
the existing, now legacy, configuration to the new configuration in the production environment.
The pipeline monitors the new configuration in operation for some time period and if there are
no identified problems, the pipeline shuts down the legacy configuration. When properly
executed, the time from a software code commit to CM until the software is operationally
executing in the production environment can be measured in minutes to hours and without
human intervention. It should be highlighted that the entire DevOps team is responsible for
building high quality production, testing, and configuration software that can be repeatably
executed in a quick, safe, and secure manner and provides new software functionality that is
stable, reliable, performant, and secure.

THESE THREE TECHNOLOGIES WORKING TOGETHER

Using the Video Subscription Site example provided in Figure 2, this section describes five
scenarios that demonstrate these three technologies working together.

Scenario 1 — New Recommendation Service Algorithm is Developed: In this scenario, the
recommendation algorithm is updated to provide a higher weighting score for recently viewed
videos. The Recommendation Service is updated, and the associated pipeline is executed that
results in a DevOps canary deployment of the new algorithm into operational use without
requiring a production outage.

Scenario 2 — Idle Upload Service: In this scenario, there are no video files waiting to be
uploaded into the system. As this service is implemented in the cloud using a serverless
architecture, the Idle Upload Service is shutdown until a new video is received for uploading.



Scenario 3 — Relational Database Security Patch Available: In this scenario, a software patch is
available for the COTS relational database. The only service that uses a relational database is the
Subscriber Service. This service is updated with the new patch, and the associated pipeline is
executed that results in a DevOps canary deployment of the security patch into operational use
without requiring a production outage.

Scenario 4 — Higher Demand for Viewing Videos at Night: In this scenario, more users are at
home at night and want to watch videos. Using cloud elasticity, five services scale appropriately
to meet the variable user demand. As no videos are waiting to be uploaded and processed, the
Upload and the Translate/Transcribe Services are shutdown until a new video is received for
processing.

Scenario 5 — New “Find Your Favorite Actor” Feature: The organization has decided to add a
feature that allows a user to search, find, and locate their favorite actor in one or more videos.
The service architecture for adding the new feature is shown in Figure 6. As new videos are
uploaded to the site, the video is forwarded to a new Facial/Object Recognition Service that
identifies various actors in the video and marks the time location where the actor is viewable in
the video. The output of the Facial/Object Recognition Service is passed to the Catalog/Search
Service where this data can be searched through the User Interface Service.
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Figure 4: Adding a New Feature Via the Execution of a New Service

The new Facial/Object Recognition Service is implemented using an existing cloud service
offered by many cloud service providers. It is executed using a serverless architecture and is
shutdown when no videos are waiting to be uploaded and processed. Three existing services
require updating. The Upload Service must pass the uploaded video to the Facial/Object
Recognition Service. The Catalog/Search Service must be updated to accept the output of the
Facial/Object Recognition Service and make the results available for searching. The User
Interface Service must be updated to allow users to search for their favorite actor.



Coordination is required between the affected services to move the feature into production. The
Catalog/Search Service needs to be deployed first to accept the new data and make it available
for search. The Facial/Object Recognition Service needs to be deployed next to provide
recognition results to the Catalog Search Service. The Upload Service is then updated and
deployed to send new video files to the Facial/Object Recognition Service. Finally, the User
Interface Service is updated and deployed allowing users to access and use this new “Find Your
Favorite Actor” Feature. Each of these services has their own DevOps pipeline. Thus, the
deployment of each service is independent of the other services, provided the sequence of
deployment of each service is completed as previously discussed. Each service can use a canary
deployment strategy that does not require any outage or down time, from a user perspective.

TALENT, TEAM, AND CULTURAL CONSIDERATIONS

The implementation of these technologies, coupled with agile development practices, provides
tremendous benefits but organizations need to consider the impacts to their workforce. A recent
study by Cisco, shown in Figure 7, indicates that three of the top four Information Technology
(IT) skills in demand are related to cloud computing, enterprise architecture (including services-
based architectures) and DevOps practices. The study highlights that many companies will need
to retrain and adapt their existing workforce to implement these technologies. (Levy et al. 2019)
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Figure 5: The Skills Required to Execute These Technologies are in the Most Demand (Next-Generation IT
Talent Strategies, 2019)

As shown in Figure 8, many organizations align agile teams to the services they own.
Furthermore, agile teams are not only responsible for developing services, they now have end-to-
end ownership of the service that includes deploying, operating, and supporting their services in



the production environment. As Netflix says, “You built it, you run it.” Netflix candidly admits
this mindset improves the quality of the delivered services as no developer wants to come in late
at night, over the weekend, or on vacation to fix a broken service. (Meshenburg 2016)
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Figure 6: Different Organizational Structures, Responsibilities, and Skills are Required (Microservices at
Netflix Scale: Principles, Tradeoffs and Lessons Learned, 2016)

The combined execution of these technologies is fundamentally a cultural shift and organizations
need to assess their willingness to move forward by answering fundamental organizational
cultural questions such as:

e [s your organization motivated to attract and retain great talent in the name of continued
growth?

e [s your organization “promoting” your best developers into management or technical
leadership tracks?

e Are your employees stuck in survival mode?

e Is your organization ready to invest in retraining and retooling its workforce?
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ABSTRACT

Millennials grew up with cell phones, laptops, internet access, and a highly socially-
networked world that has become increasing smaller. Millennials send over 50 texts
per day! They grew up being told they are “special” and as a result tend to be
confident, entitled, and sometimes even narcissistic. 50% of millennials consider
themselves politically unaffiliated, job satisfaction matters more than monetary
compensation, and work-life balance is considered essential. So, how do we as
project managers engage, motivate, and lead millennials? The answers might surprise
you.

In this presentation we will first review studies of worker motivation that have been
conducted for decades and then use those finding to consider ideas to truly motivate a
typical millennial. We’ll discuss how to apply servant leadership principles to
embrace young people, help them grow, and exploit their values on morality and
ethics in the work place. Finally, we’ll explain a modern-day management model
called Results Only Work Environment (ROWE) that is under experiment by
employers such as Best Buy, GAP, and even the U.S. Office of Personnel
Management (OPM).

PAPER

Millennials have grown up with cell phones, laptops, internet access, and a highly
socially-networked world. They grew up being told they are “special” and as a result
tend to be confident, entitled, and sometimes even narcissistic. 50% of millennials
consider themselves politically unaffiliated, job satisfaction matters more than
monetary compensation, and work-life balance is considered essential. So, how do
we as project managers engage, motivate, and lead millennials? The answers might
surprise you.

Steven Covey said “you must first seek to understand, then to be understood”. So,
let’s first look at the findings of traditional studies on motivation and morale building.
These studies have been around since post World-War II and the findings are
generally consistent: a solid team-member is passionate, confident and wants to make
a difference. The Happy Carpenter demonstrates this below:



Wants to Influence Confident & Takes

& Make a ‘ Pride in Their

Difference, ‘ Work Products
Especially with

Customer —

/ Drivento Achieve™,
Is Independent \ & Be Recognized /
But Enjoys Working | \

On aTeam

Passionate

Paid Fairly

Sir Richard Branson, the English billionaire, business magnate, entrepreneur and
philanthropist said “.. If you find people who are fun, friendly, caring and love
helping others, you are onto a winner...” You’d think he would look for the most
technically competent people on the planet but he understands that people with a
passion to improve the common good should serve as the foundation of his
workforce. Most of us baby-boomers spent our entire career trying to find our
passion and confidence in the work we do. We’ve worked for organizations and
employers thinking if we simply work hard and demonstrate commitment we will
always have a home. No way Jose!

Now, let’s look at millennials and how they were raised. I’'m the fathers of 7 children
and 1 son-in-law, all between the ages of 23-31 (4 from my first marriage and 3 step
children from my second). We’ve had more than our share of millennial moments in
my house! Like many baby-boomer parents, we told our children they were special
and unique in their own way. Educators told us that children with a high degree of
self-esteem learn faster, better and even enjoy school. We encouraged our kids to
embrace school and participate in athletics and other extra-curriculum activities to
help build their confidence and prove to themselves that they had skills and expertise.
Yes, we have a closet full of trophies!

We weren’t alone, many parents did
the same thing, and you know what?
IT WORKED! Our kids, and young
people around the nation entered the
work force as free thinkers, confident,
passionate, comfortable with
technology, and ready to conquer

the world!

ants to Influence
& Make a
Difference,

Especially with

Customer

Confident & Take
Pride in Their
Work Products

Driven to Achieve
& Be Recognized

> Passionate

This Photo by Unknown Author is

Is Independent
But Enjoys Working
On a Team

Paid Fairly

eeeeee d under CC BY-SA-NC



Sound familiar? Millennials “show up” with all the right attitude traits found in great
team members! Why are we all so surprised when we raised them to have those traits!
The problem is that we as leaders and managers are simply overwhelmed by
millennials. We expect them to earn those traits the hard way, just like we did. We
want them to listen, learn and do as their told! This is a recipe for failure because
millennials aren’t afraid to “take their ball and go home”. They need to be stimulated
at all times.

Don’t fret, all is not lost! We certainly can’t give up the ship because the deck hands
think differently than we do. Let’s explore some tips in working with and
encouraging our millennial workforce:

e Consider delegating creative activities that they can handle. Let them run with
these tasks, set the expectation and encourage them to come back to you with
questions. Hold them accountable if they fail but use a coaching style not a
dictatorial style.

e Ifyou’re an autocratic leader then be prepared for turnover of your millennial
staff. They don’t respond like robots and won’t engage with a manager that
dictates. They want to be heard and taken seriously, so listen to them, ask
questions, engage with them. Remember their showing signs of a great team
member.

¢ Remind your millennial staff that although you appreciate their enthusiasm and
confidence they may have to slow down. Tell them you’d like to “pick up” where
their parents and teachers left off. You too can provide them with guidance,
learning and opportunities to grow in their careers. Millennials that refuse this
offer may have to find another place to work.

e Consider sending them text messages with simple tasks you want them to do.
This will save you time and it’s a communications medium they embrace and
understand.

e Never allow cell phones into your meetings. Your millennial staff is still
competing in a world that values good old-fashioned face to face communications
and they have to learn to build relationships this way. 7% of communications is
the words we use and the remainder is non-verbal in nature. They may be mis-
communicating if their always sending texts.

e Encourage don’t discourage. Celebrate positive approaches to getting work done
as well as results.

There are other options being considered to engage millennials, especially in public
service. The Office of Personnel Management, Best Buy, and GAP are experimenting
with an innovated management model called the Results Only Work Environment
(ROWE). “ROWE it is all about fostering a performance-based work culture that is
laser focused on results, productivity, and efficiency”. In summary ROWE is a
management strategy where employees are evaluated on performance, not presence.
Managers focus on results and only results — increasing the organization’s




performance while cultivating the right environment for people to manage all the
demands in their lives...including work.”

Whatever approach you buy-into, millennials are our future and I believe they will
improve our future. They’re civic minded, environmentally conscious, believe in
work-life balance, and committed to making a difference in everything they do. I
think we taught them well.
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ABSTRACT

Management has been called the technology of human
accomplishment, yet traditional management approaches often fail
to produce meaningful results. Management technology needs to
be reinvented because it remains primarily organization-centric
and locked into a largely meaningless input-output model that
values efficiency as the highest good. Historically, this approach
has been the basis for a vast constellation of organizations in
business, government, and nonprofits sectors, but it generally fails
to produce meaningful and timely evidence for management
decision support, and frequently creates negative side-effects
among internal actors and within the environment. Going forward,
management technology needs to adopt a more meaningful input-
outcome model that values positive organizational effectiveness
as the highest good and serves to sustain or improve the health of
both the organization and its environment as a holistic system.
This is what managing for meaningful outcomes aims to achieve.

RECOGNIZING THE PROBLEM

From 1982-1985, I was based in New Delhi India, working for the World Health
Organization (WHO) in the regional office for SE Asia. It was during the UN’s
International Drinking Water Supply & Sanitation Decade, 1981-1990 (better known
as the UN Water Decade). At the time, I was the project manager for WHO/UNDP’s
Advisory Services Project that was part of the Decade. My job entailed visiting
countries in the region to see what was going right and what was going wrong with the
Water Decade and helping participating government organizations improve their
programs.

Government agencies in participating countries thought they knew what end users
needed, since they had been providing water and sanitation services for decades. They
said they just needed more funds to build more facilities. But completed facilities were
frequently in disrepair, and others were not utilized by end users for the purposes
intended due to a variety of reasons.



The goal of the UN Water Decade was to expand the ‘coverage’ of safe water and
adequate sanitation in participating countries. The focus on coverage (i.e., access to
services) turned out to be an unfortunate choice because the goal typically resulted in
a numbers game in each country, where success was measured in rural areas, for
instance, by how much of the population was covered with hand pumps & latrines. If
rural users were within a few minutes’ walk from a hand pump, they were deemed to
have access to safe water supply. The fact that some of the hand pumps were in disrepair
and others were not being used for their intended purposes was not easily reflected in
the system.

Much of the problem was due to a conceptual gap between the planners and the
end users. They didn’t understand each other. The planners were delivering engineering
solutions based on their technical training, but the adoption and use of their solutions
was hampered in traditional societies by the embedded patterns of thought found in the
social and cultural narratives of the past. Later in the UN Water Decade, WHO urged
governments to look beyond coverage, to ensure the continued functioning of the
completed facilities and their utilization by end users (for the intended purposes).

This example highlights a fundamental problem at the heart of traditional
management approaches, that is, what counts as meaningful accomplishment. As we
will see, the overall program goal for the UN Water Decade was set at the wrong level
(a largely meaningless supply-side output which focused on ‘coverage’), which then
drove what was delivered during implementation, and the subsequent evaluation of
completed activities. Traditional management does not distinguish between arbitrary
output-level objectives and meaningful outcome-level objectives during the objective
setting process, and later during program implementation and evaluation. This problem
was baked into management science at the beginning and has not been corrected since.
Historical examples of this fundamental problem can be found in the Scientific
Management movement of Frederick Winslow Taylor (Taylor 1911), the Management
by Objectives approach pioneered by Peter Drucker (Drucker 1954), as well as some
more recent management remedies such as OKRs -- or Objectives & Key Results
(Doerr 2018).

TRADITIONAL MANAGEMENT

This paper is about managing for meaningful outcomes, a new approach to
management that offers significant benefits for projects, programs, and organizations
more generally, as well as the wider world. It would have made the UN Water Decade
much more effective and sustainable.

While management has been called “the technology of human accomplishment,”!
traditional management approaches often fail to produce meaningful results. As a
technology, management needs to be reinvented because it remains organization-

! Professor Gary Hamel, London Business School



centric and locked into a largely meaningless input-output model that values efficiency
as the highest good.

Early theories viewed organizations as "rational systems"-- social machines of a
sort, meant for the efficient transformation of material inputs into material outputs
(Scott 1987, 31-50). Organizations were often depicted as largely closed entities
separated from the surrounding environment. Inputs arrived at factory gates, engineers
determined what technologies to use for processing, and outputs evaporated off loading
docks, all in support of built-in assumptions (Suchman 1995, 571).

In the traditional input-output model, an organization extracts resources from its
environment as inputs, internally processes the inputs to produce outputs, and returns
to the environment the outputs it produces and the waste products it has created. While
this model has been the historical basis for organizations large and small, it generally
fails to produce meaningful and timely evidence for management decision support, and
frequently creates negative side-effects among internal actors and within the
environment.

Traditional management is so familiar that it is hard for most people to conceive
of anything else. Its features include:

- Top down, command & control [originally designed for repetitive manual work]

- Objectives focused primarily on output production and cascaded down from the top
of the hierarchy to the lower levels

- Largely authoritarian & bureaucratic in nature

- Efficiency is the highest good (an isolated and largely closed system)

- Input — output model (organization centric), within management’s full control

- Requires objectives to be ‘clear,” but virtually any objective is acceptable

- Positive values are largely optional (little self-regulation)

- Intermediation services (balancing supply & demand) are performed by ‘the
market’ utilizing financial & economic benefit exchanges between relevant actors

- Waste products are returned to the environment

In the traditional approach, managers at the top of the hierarchy identify goals and
develop strategy, sending directives to the lower levels. This approach conforms to the
early Goal Model of organizational effectiveness, wherein an organization is believed
to be effective if it accomplishes its stated goals (set by management). Despite its
continued widespread use, the Goal Model has been debunked by scholars. Only some
goals are relevant to effectiveness, and even when a stated goal is achieved, an
organization may not be judged effective (Chandler, 2015). Goals set at the top by the
executive team simply make the organization responsible to the top of the hierarchy
for its approval rather than to the customers or end users that need to support the
organization if it is to be successful. This is not a good place to be.



EFFECTIVENESS IS ABOUT ACHIEVING MEANINGFUL OUTCOMES

For much of my career I was involved in projects and programs in international
development, having helped design and implement over 800 initiatives worth more
than US$ 80 billion in countries around the world (not counting the Water Decade).

A few years ago, [ began a survey of the literature on organizational theory to see
what it had to say about the concept of organizational effectiveness (OE). Based on my
international development experience, I thought I knew what effectiveness was in
projects and programs, but [ was shocked to find that organizational scholars could not
identify a verifiable concept of OE, and their field was in disarray. There were at least
five prominent models of OE (including the Goal Model), but none could be
objectively verified in the field (Cameron 2005). Despite the lack of a verifiable model,
scholars agreed that OE was the highest level of organizational performance and was
expected to be the capstone concept that brought other aspects of organizational theory
together into a unified whole (assuming a verifiable concept of OE could be found).

Currently, organizational effectiveness is viewed by many scholars as an enigma
(Cameron 1981) with characteristics of a wicked problem (Zammuto 1982). The main
issue continues to be how to define the concept of effectiveness because we need to
know effectiveness when we see it. R.L. Kahn wrote in 1977 that “To be effective is
merely to have effects. The problem is what effects accord with the concept of
organizational effectiveness?” (Kahn 1977). For me, achieving organizational
effectiveness is about managing for meaningful outcomes, that is, achieving
contextual-specific effects that can be observed directly in the field to provide a
relevant and favorable demand-side response.

MANAGING FOR MEANINGFUL OUTCOMES

Management technology needs to put aside the traditional (and largely
meaningless) input-output model to adopt a more meaningful input-outcome model
that values organizational effectiveness as the highest good and serves to sustain or
improve the health of the organization and its environment as a holistic system. This is
what managing for meaningful outcomes is all about.

Let me define the two terms that must work together to provide “meaningful
outcomes.” ‘Meaningful’ refers to relevant contextual-specific effects observed in the
field that can serve as markers for the types of outcome(s) we seek. ‘Outcome,’
although a common English word, has two, somewhat different meanings. One is “the
final result, or how a thing turns out.” This is not the one I am using. The second
meaning of ‘outcome’ is “an effect caused by an antecedent.” It is this one that I
associate with meaningful outcomes, i.e., an effect that results from a stimulus that
logically precedes it.

Managing for meaningful outcomes requires a more comprehensive model than
the traditional input-output model that has only two levels and acts as a largely closed



system. Since the late 1960s, "open system" theories (Scott, 1987: 78-92) have
reconceptualized organizational boundaries as porous and problematic (Suchman
1995, 571). In this context, consider the four-level model (input-output-outcome-
impact) available from the ‘logical framework’ of Results-Based Management (RBM)
(Asian Development Bank 2006). It has been used in international development since
the 1960’s, beginning in USAID. The four levels comprise a hierarchy of goals and
results within the model. This hierarchy was originally designed to serve temporary
organizations such as projects and programs but has been extended recently in the
Outcome-focused Model (OFM) to serve organizations more generally (Chandler
2017, 83). While the new model uses the hierarchy of objectives from RBM, it
improves upon it by dividing supply from demand. In the OFM, the supply-side input
& output levels are within the control of management, while the demand-side outcome
& impact levels are outside the control of management (in the environment). This
creates a truly open system model of organizational performance by giving meaning to
both environmental context and environmental response.

Managing for meaningful outcomes incorporates a demand-side test of
effectiveness for an organization’s offerings. For meaningful outcomes (and
effectiveness) in temporary or permanent organizations, actors in the environment must
be attracted to the organization’s offerings (outputs), then initiate the behaviors of
uptake, adoption or use (meaningful outcomes). For instance, an agricultural extension
project could be judged effective only if the local farmers first adopt and use a new
package of farming techniques viewed as key to project success. Without the farmer’s
favorable response, the results chain fails, and the project is judged ineffective. Of
course, it also helps to involve the farmers initially at an early stage of project design
to provide feedback on the available options.

In managing for meaningful outcomes, the focus is on the outcome level because
the link from outputs to outcomes is the weakest link in the results chain (Chandler
2017, 73). If expected outcomes can be observed in the field, it means that the weakest
link 1s effective, and implies that the entire results chain is viable. The outcome level
represents the immediate demand-side effects that can be observed in the field.

Further along the results chain (i.e., input-output-outcome-impact), impacts can be
simply thought of as the longer-term effects that are propagated when meaningful
outcomes are sustained and spread throughout the environment. Our approach is not
called “managing for meaningful impacts,” however, because the time lag from the
achievement of outcomes until the appearance of impacts is too great (on the order of
5 years) to provide feedback for management decision support. In addition, it is
expensive to measure impacts, and I argue that a formal impact assessment is
unnecessary in most cases as long as meaningful outcomes are continually monitored
and remain favorable.

Of course, the achievement of meaningful outcomes is not certain because
outcomes (and impacts) occur in the environment, outside the direct control of
management (and causality can be nonlinear, unpredictable, interdependent, and



intertwined at multiple levels in complex environments). Success depends upon the
ability of the organization to understand the context for its service to the environment,
then experiment to confirm “what works now.” Favorable outcomes are verified by
observing emergent behaviors that are induced in the environment in response to the
outputs on offer.

Managing for meaningful outcomes has the following features and characteristics:

- Meaningful outcomes are achieved in the environment surrounding the
organization (using specific behavioral markers for effectiveness)

- The environment is assumed to be complex at the start, thus causality may be
unpredictable & intertwined (results chains involve conjecture)

- Managing for meaningful outcomes is about inducing favorable effects in a system
not under management control

- Involves self-regulation of processes in order to uphold positive organizational
values and reduce or eliminate negative side-effects

- Intermediation services (which balance supply & demand) are performed by ‘the
environment’ (including ‘the market”’) utilizing a variety of benefit exchanges
(financial & economic, social & psychological, environmental & spiritual) between
relevant actors

- Adopting this new management approach requires a major cultural shift to an
experimental, self-regulatory, and adaptive culture

Let’s consider a real-world example of managing for meaningful outcomes, this
time from a World Bank-financed program that I helped design. Bird Flu in Asia occurs
in a complex environment, where wild migrating birds acting as the reservoir for the
virus seasonally intermingle with domestic poultry to spread the disease. The goal of
the World Bank-financed program was to achieve physical separation between
domestic and wild flocks to interrupt the spread of the virus in participating countries.
This is an outcome level goal because uptake, adoption or use of cages was expected
by domestic poultry producers to achieve program success. If we visit the field during
program implementation and find that cages are being used for the containment of
domestic flocks, separation between the domestic and wild flocks has been achieved
and the intervention can be judged effective. The expected longer-term impact of the
program would be that Bird Flu does not return, assuming the outcome-level effects
continue to be sustained over time. In this example, the key to success is outlining a
results chain that specifies the exact behavior(s) that must be induced on the demand
side to qualify as meaningful outcomes, then confirmation of the expected outcomes
through direct observation of the key behavior(s) involving cage use in the field once
the outputs (i.e., cages) become available.

Why manage for meaningful outcomes?
- A more meaningful way to manage, supported by theory & practice

- Equivalent to managing for organizational effectiveness (the highest level of
performance)



- Since effectiveness can now be verified in the field under the new OFM model, it
becomes the meta-goal for every organization (no other goals needed at the top, as
effectiveness is the highest good -- both in the short term & the long term)

- Meaningful outcomes observed in the field provide timely feedback for decision
support (i.e., management of a portfolio of offerings)

- Reduces or eliminates negative side-effects through self-regulation (utilizing
positive values) and by accepting responsibility internally for waste reprocessing

- The technology returns primacy to ‘management,” which had been usurped by
‘leadership’ in recent times

- This is true evidence-based management, where causation is established by
experimentation and direct observation of meaningful outcomes in the real world.

Note that organizational effectiveness is judged in the short term by confirming
the presence of meaningful outcomes in the field for a portfolio of offerings (i.e.,
specific behaviors of uptake, adoption or use within the defined results chain for each
offering). Longer term measures of effectiveness are reflected at the impact level as
meaningful outcomes accumulate over time, allowing for spread effects to take hold
throughout the environment (integrating instantaneous outcome-measures of
effectiveness over time).

How to manage for meaningful outcomes?

1. Start with... “the meta-goal of the organization is to be effective within its chosen
environment” (by achieving meaningful outcomes and sustaining or improving the
system as a whole)

2. Develop a portfolio of offerings (one at a time) to serve the environment while
conforming to the organization’s core competencies, quality standards, and positive
values (Chandler 2017, 132-133)

3. Pilot test to verify the effectiveness of each offering on a small scale by observing
the expected demand-side response(s) consistent with its results chain hypothesis
(i.e., verify that the meaningful outcomes -- the behaviors of uptake, adoption or
use -- are being observed in the field)

4. Utilize observations of outcome-level results in the field to provide management
decision support to scale up the production of successful offerings where desirable
and feasible

For me, the technology involved in managing for meaningful outcomes is
equivalent to the technology of Management by Positive Organizational Effectiveness
that [ have described in my 2017 book, Become Truly Great: Serve the Common Good
through Positive Organizational Effectiveness (Chandler 2017). Note that
improvements in effectiveness are additive across the portfolio due to cumulative
benefit exchanges, but efficiency improvements achieved in individual parts of an
organization can come at the expense of the efficiency of the organization as a whole
(Chandler 2017, 14).



An often-quoted view among organizational consultants and practitioners is that
“efficiency is about doing things right, while effectiveness is about doing the right
things” (Drucker 1966). Peter Drucker meant this statement to refer to the effectiveness
of executives, not their organizations. When it comes to organizations, efficiency
experts proudly declare that efficiency is the domain of doing the right things right the
first time and every time. Effectiveness, on the other hand (as discussed above), is
something entirely different. It is not about doing anything within the organization, it
is about achieving something outside of it (i.e., meaningful outcomes).

Under the new outcome-focused model (OFM) the meta-goal of every
organization is the same, that is, to be effective within its environment (while sustaining
or improving the system as a whole). The approach focuses the attention of the
organization on its external interface and it is encouraged to be in-tune with the
immediate and future needs of its environment. The focus on meaningful outcomes
improves the way that the outputs are designed and delivered because internal actors
come to realize that outputs are waste without the behaviors of uptake, adoption or use
associated with the achievement of meaningful outcomes.

CONCLUSION

A focus on meaningful outcomes offers significant benefits for projects, programs,
and organizations more generally, as well as the wider world. The traditional approach
to management (still commonly in use) is based on a largely meaningless input-output
model where efficiency is the highest good. In such a model, the organization extracts
resources from the surrounding environment, internally processes the inputs to product
outputs, and returns to the environment the outputs it produces and the waste products
it has created. While this model has been historically important, it generally fails to
provide meaningful and timely evidence for management decision support, and largely
ignores any negative side-effects on internal actors and the negative side-effects that
affect the environment. As long as efficiency is the highest good, as in the traditional
input-output model, principles of humanistic management and environmental
conservation will fall victim on the altar of efficiency. Unless changed, the traditional
management model will continue to imperil the world we live in.

Going forward, management technology needs to adopt a more meaningful input-
outcome model that values positive organizational effectiveness as the highest good.
This would provide meaningful and timely evidence for decision support of a portfolio
of offerings, while sustaining or improving the health of the organization and its
environment as a holistic system. In the new approach, an organization achieves
effectiveness when its outputs induce meaningful outcomes in the environment in line
with one or more defined results chains. This approach offers demand-side validation
of an organization’s portfolio of offerings (whether in business, government or
nonprofit) and thus provides verification of organizational effectiveness (the highest
level of performance) by direct observation in the field. This is the first approach to do
so. The new approach provides a verifiable concept of organizational effectiveness that



creates a capstone to organizational theory and offers a more unified (and
parsimonious) approach to the field.

Traditional management practice can be characterized as “managing for outputs,
valuing efficiency as the highest good.” Very little meaning is derived from the
successful delivery of outputs alone, however, because the process remains largely
disconnected from considerations of environmental context and environmental
response. The new approach advocated here can be characterized as “managing for
meaningful outcomes, valuing positive organizational effectiveness as the highest
good.” It offers a better way to manage by creating a path to more effective
organizations, a more meaningful technology for human accomplishment, and a better
world.
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ABSTRACT

The construction or rehabilitation of elevated highway projects presents
a spectrum of challenges to project practitioners. These challenges place
a demand on the multi-criteria decision making (MCDM) abilities of the
project management team. Moreover, micro-scheduling of construction
activities has been deemed important to the reduction of waste based on
the lean paradigm due to the changing dynamics of the construction site.
Choosing the project scheduling method that will facilitate value crea-
tion for the stakeholders becomes an MCDM problem and entails hav-
ing a clear understanding of the advantages and disadvantages of the
different scheduling methods under consideration. Choosing by Ad-
vantage (CBA) is an emerging lean construction MCDM method that
has been successfully applied to the Architecture, Engineering and Con-
struction (AEC) industry but with little application in infrastructure pro-
jects such as the construction of elevated urban highway projects. Deci-
sion makers using the CBA list the attributes and advantages of each
alternative and then assign a degree of importance to each advantage
relative to the one that is least preferred. The CBA helps to differentiate
alternatives based on the decision context and reduces time to reach con-
sensus, and it manages better subjective trade-offs by basing decisions
on the importance of agreed advantages. This study contributes to the
body of knowledge by applying the CBA in the selection of the micro-
scheduling method in elevated urban highway projects.

Keywords: Lean construction, Choosing-by-Advantage, Multi-criteria
decision making, project schedule
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INTRODUCTION

The need for new and reconstructed highways is an important consideration for
many nations of the world as transportation developments shift from the construction
of new highways to the demolition and reconstruction of existing facilities. A large
number of reconstruction and rehabilitation work is expected on existing highways ei-
ther due to existing highway infrastructure nearing or already surpassed their service
life (Jeannotte and Chandra 2005; Mahoney 2007) or due to the effect of urbanization
placing additional demands on existing highways. Current practice in the construction
industry suggests that there is typically budget overrun and schedule slippage during
the construction of elevated urban highway projects (Dawood and Shah 2007; Hannon
2007). Addressing the challenge of ageing highways can be a difficult and sometimes
contentious issue as there are many options and impacts to consider. To counter these
challenges, a considerable amount of time is required to ensure that the level of devel-
opment (LOD) of the plan can accommodate the micro-scheduling of short duration
activities. However, selecting the project scheduling method becomes a multi-criteria
decision-making problem because of the different project scheduling alternatives avail-
able to the project management team.

LITERATURE REVIEW

Decision-making methods influence peoples decisions, decisions trigger actions
and actions have outcomes and consequences (Suhr 1999). During the construction of
elevated urban highway projects, the decision of the project scheduling method to adopt
is an MCDM problem and an important consideration in the delivery of the project.
The problem, however, is that the literature does not provide much (if any) support to
practitioners in this context. According to Arroyo (2014), in practice, decisions such as
the planning and scheduling method to adopt are made without a formal method. She
further contended that many practitioners responsible for decision-making are not even
aware of the available MCDM methods.

Different MCDM are available in the literature and have been successfully applied
in different fields. A literature review by Arroyo et al. (2014) revealed that most appli-
cations of MCDM within the construction industry are based on Weighting Rating Cal-
culating (WRC) and the Analytical Hierarchical Process (AHP) (Aguado et al. 2011;
Akadiri et al. 2013; Bakhoum and Brown 2011). The application of CBA has mainly
been in the domain of research on lean construction (Arroyo et al. 2012, 2013; Nguyen
et al. 2009; Parrish and Tommelein 2009).

CBA is a decision-making system that facilitates decision-making by comparing
the advantages of alternatives. (Arroyo et al. 2013). According to (Arroyo et al. 2015),
the CBA system has four principles: (1) decision makers must learn and skillfully apply
sound decision-making methods; (2) decisions must be based on the importance of the
advantages; (3) decisions must be based on relevant facts; (4) different types of deci-
sions calls for different decision making methods. This method has several benefits
over traditional MCDM methods: CBA helps to differentiate between alternatives
based on the decision context, reduces time to reach consensus, and manages better
subjective trade-offs by basing decisions on the importance of agreed advantages
(Arroyo et al. 2018). Arroyo (2014) claimed that the decision-making process of CBA



is more transparent than the AHP that utilises pairwise comparisons between factors to
find the best alternative. CBA has been applied to choose the best design options for a
reinforced-concrete beam column joint (Parrish and Tommelein 2009) , a ceiling tile in
the design stage from a sustainable perspective (Arroyo et al. 2013), a structural system
(Arroyo et al. 2014), a project team (Schottle et al. 2015), an HVAC system for a net-
zero energy museum (Arroyo et al. 2016), select fall protection measures (Karakhan et
al. 2016), CBA was combined with 4D model to select the best construction flow option
in a residential building (Murguia and Brioso 2017). Table 1 presents a glossary of
terms relevant to the CBA method (Suhr 1999).

Table 1: CBA definitions

Term Definition

Alternatives | Options to be considered by the method. At least two alternatives are
required for a decision to be necessary.

Factor A property of an alternative that is material to the decision. Factors
can be social or environmental but do not include the cost
Criterion “Want” criterion defines a certain value or set of values that are pre-

ferred for a factor. “Must have” criterion specifies values that a factor
must have for that alternative to be considered feasible.

Attribute Quality or characteristics belonging to one alternative.
Advantage | Difference between two alternatives when their attributes are com-
pared

In implementing the CBA method, the following steps adapted from Arroyo
(Arroyo et al. 2015) are followed.

1. Identify the alternatives for consideration in the decision process.
Define the factors that will help differentiate among alternatives.
Define the must and want criteria for each factor.
Summarize the attributes of each alternative.
Decide the advantages of each alternative.
Decide the importance of each advantage (IofA). The IoA corresponds to a
value that is given for each factor for each alternative. The sum of the IofA for
all factors represents the total importance of that alternative to the decision
maker.
7. Evaluate cost data (if applicable).

AN

In CBA, decisions are based solely on the advantages. The stakeholders access the
importance of these advantages by making comparisons among them. The weighing
process should be specifically on the importance of these advantages (Suhr 1999).

CBA ANALYSIS: SELECTING PROJECT SCHEDULING METHOD

Nine project managers involved in the highway construction were chosen for the
second phase of the analysis and the steps for conducting the CBA applied. Three dif-
ferent planning alternatives were identified in the literature. The Last Planner System
(LPS), Critical Path Method (CPM) and Linear Scheduling Method (LSM) were se-
lected. Seven factors were jointly identified in an interactive session with the project



managers that will serve as the basis for differentiating the alternatives. The “must”
criterion for each factor on which the stakeholders will base their judgement alterna-
tives was defined.

The attributes of each alternative were obtained from existing literature and vali-
dated by the project managers. The least desirable attribute for each identified factor is
underlined and used as a comparison to describe the advantage of the alternative based
on that factor. The advantage of each alternative was then decided by each respondent
by assigning weights to the advantages based on the factors and criteria. The weights
for each factor and criteria ranged from 0 to 100. The first author complied and obtained
the average weight from the different weights provided by the respondents. The aver-
age weight so obtained was thereafter used as the relative weight for each advantage.
The importance of each alternative (IofA) was then decided based on the relative
weight earlier obtained. The IofA corresponds to the value given to the advantage of
each alternative based on each factor by each respondent. The respondents collabora-
tively agreed on the IofA after some deliberations.

STEP BY STEP CBA APPLICATION

Step 1: Identify Alternatives. Three scheduling techniques were selected based on
their suitability to linear projects. The alternatives considered are compared based on
certain criteria and presented in Table 2.

Table 2: Project scheduling alternatives

S/N | Attribute/Alter- | Last planner system Critical path method Liner scheduling method
natives

1. Reduction of un- | Identifies and assigns re- | Does not focus on identi- | Does not tackle detailed
certainty  and | sponsibility for con- | fication of constraints | task-level planning or
risk straints removal, facili- | and their removal. Makes | identification of con-

tates reduction of risks | up for this by incorporat- | straints which could have
and uncertainties. ing float and slack (or | an impact on risks and un-
modified PERT) in the | certainties.
schedule to account for
production and duration
uncertainties.

2. A better under- | Breaking production into | CPM networks become | Easy to use and facilitates
standing of pro- | smaller and manageable | complicated as the size | an understanding of pro-
ject objectives flows ensure that project | and complexity of a pro- | ject objectives due to the

objectives are fully un- | ject increases. relationship of time and
derstood by stakeholders. space inherent in the pro-
cess.

3. Ease of use Easy to use. However, | Extensive computeriza- | Very intuitive and easy to
the absence of computer | tion has made the CPM | use and understand. How-
tools makes it cumber- | easy to use. However, the | ever, the lack of computer-
some to apply to large | user needs a considerable | ization makes it difficult
work packages. amount to produce valua- | to use in a large and com-

ble information for con- | plex project.
trolling purposes.

4. Resource man- | Address resource availa- | Addressing key resource | Does not explicitly con-
agement bility during the “Mak- | availability is a shortfall | sider resource manage-

ing-ready” process by | of this method. It focuses | ment. Resource alloca-
tion/levelling is difficult




matching workflow to
capacity

on calculating the theo-
retical early start and fin-
ish dates, late start and
finish dates for all
scheduled activities with-
out regard for any re-
source limitations.

as it lacks resource alloca-
tion and levelling capabil-
ities.

Collaboration
and communica-
tion

A collaborative planning
process that facilitates
communication in the
form of consultations at
all stages of the project

Reduced collaboration
and communication be-
tween stakeholders.

Provides a graphical dis-
play of how crews and
equipment move through
the project over time and
therefore facilitates com-
munication and communi-
cation

Space planning

The process of “making
ready” focuses on the
identification and re-
moval of constraints and
helps ensure that space-
time relationships are
considered but does not
visualize it.

Does not consider time-
space relationship during
the planning process

Easy to visualize project
schedule to account for
time and space con-
straints. Facilitates space
planning.

Step 2: Define Factors. Factors that will help the stakeholders differentiate be-
tween alternatives were identified. Several factors were considered, and the relevant
factors were chosen for the decision-making process (Figure 1). Factors having the
same purpose were combined due to their close relationship (e.g. collaboration, com-
munication and stakeholder management). Such merging helps to avoid double count-

ing.

activities

All Factors

Resource management

Easy to use

Easy to update

Risk management
Collaboration
Communication

Manage project lifecycle

Is it scalable?

Reliability

Change management
Stakeholder management
Captures entire project scope
Logically sequence and link all

ear projects

Promotes collaboration and com-

munication
Resource management
Planning reliability

Use of technology (planning tools)
Accommodates spatial planning
Reduction of uncertainty and risk

Figure 1: Identified factors for decision making

5

Relevant Factors

Ease of use/implementation in lin-




Step 3: Define the “must” and “want” criteria for each factor. The project man-
agers agreed on the criteria upon which to base their decision making and then weights
were assigned collaboratively. In some cases, the stakeholders did not arrive at a con-
sensus weight for some of the criteria, in this case, the arithmetic mean was obtained,
and this was collectively accepted. For example, factor 1 considered the “ease of
use/implementation in linear projects”. The stakeholders agreed that the criterion for
this factor is “Easier is better” and collectively agreed to ascribe a weight of 50 to this
criterion. Column 1 of 2 shows the relevant factors used for the CBA analysis, the
“must criterion” for each factor and the weight of the criterion.

Step 4: Summarise the attributes of each criterion. The main attribute of each al-
ternative with respect to each factor is summarised. The least preferred attributes are
summarised and underlined to highlight them. This provides the basis for comparison
between alternatives in describing their advantages of one alternative over another.

Step 5: Decide the advantages of each alternative. The main advantage of each
alternative based on a given factor and attribute is determined and shown in italics. For
each factor, the least preferred alternative will not have an advantage.

Step 6: Decide the importance of each advantage. This is done collaboratively and
decisions on what weight to ascribe to each advantage are agreed upon. The maximum
advantage that can be ascribed to each advantage depends on the weight given to the
factor, the values range from 20 to 100. The most important advantage for each factor
is agreed upon by all stakeholders as a first step to assigning it the maximum agreed
weight. Thereafter, depending on the number of alternatives, the stakeholders next
agree on the weight to assign to the second “best” alternative. For instance, in factor 2:
“promotes collaboration and communication”, the stakeholders could not reach a con-
sensus on the weight to assign to the second-best alternative. The first author who fa-
cilitated the CBA session resolved this impasse by taking the arithmetic mean of the
different weights proposed by the different participants and this was adopted as the
consensus value for the second-best alternative. The importance of advantage (IofA)
for each alternative is summed up at the end of the session and the alternative with the
highest IofA value is selected as the most preferred.

Step 7: Evaluate cost data if applicable. This step was not ignored as there is no
cost data associated with the choice of alternatives. However, if cost data exists, it is
evaluated by plotting the IofA score for each alternative against the cost of selecting an
alternative.

The summary of the CBA analysis is presented in Table 3.



Table 3: CBA Implementation

Factor & Criterion

Last Planner System

Critical Path Method

Linear Scheduling

1. Ease of use/ imple-
mentation in linear
projects

Crit.: Easier is better

Max. Weight: 50

Attr.: Easy to use and based on operational planning

Attr.: Convoluted in complex projects, and inef-
fective for linear continuous projects

Attr.: Used in linear projects where the majority of
the work is made up of highly repetitive activities

Adyv.: understand the presence of variability | TofA
in production, human-focused 35

IofA
0

Adv.:

Adv.: Performs optimally when applied to | TofA

linear projects

2. Promotes collabora-
tion and communi-

cation during the
project  execution
phase

Crit.: Higher is better
Max. Weight: 100

Attr.: Planning is done mainly at the project level and
is therefore flexible

Attr.: Planning is rigid, and process focused and
carried out on a strategic level

Attr.: Planning is carried out on a strategic level and
best implemented as an effective management tool
at field level

Adv.: More collaboration and communica- | TIofA

tion during the execution stage

IofA
0

Adv.:

Adyv: Collaboration and communication | IofA
during the execution stage 60

3. Resource manage-
ment

Crit.: Higher is better

Max. Weight: 50

Attr.: The process of “making ready” and constraint
removal are tools in resource management

Attr.: Integrated with Network planning tools

Attr.: Does not explicitly consider resource man-
agement.

Adyv.: Enhanced collaboration and commu- | TofA
nication promotes resource management 20

Adv.: Facilitates resource allocation, | TofA

levelling and smoothing

Adv.: IofA

0

4. Plan reliability
Crit.: Higher is better
Max. Weight: 25

Attr.: Planning is done in detail closer to the task ex-
ecution

Attr.: Planning is comprehensive with long term
focus

Attr.: Easy to schedule continuity on linear projects,
improving coordination and continuity

Adv.: Commitment planning by the last | TofA

planners increases planning reliability

IofA
0

Adv.:

Adyv.: Improved coordination and continu- | TofA
ity and visualization of the time-space rela- 15
tionship

5. Use of technology
(planning tools)

Crit.: Availability of

technology is better

Attr.: Simple and manual planning technique. Plan-
ning is carried out in the “big room” collaboratively
using big plain boards and stickers.

Attr.: Well-advanced tools available for use,
casily adapted to numerical computerization

Attr.: Intuitive and easy to understand but cannot
easily be adapted to numerical computerization as
readily as network methods

Max. Weight: 50 Adyv.: TofA | Adv.: Availability of technology sup- Ié%& Adyv.: Limited number of computerization | TofA
: ’ 0 porting the implementation implementation platforms 0

6. Ability to accommo- | Attr.: Pull-based scheduling that facilitates micro- | Attr.: Focuses on “what” instead of “how”. Em- | Attr.: Considers and accurately represents space-
date space planning | scheduling. Focuses on “how” instead of “what” phasizes on the critical path time relationships

Crit.: Ability to accom-

modate space planning is | Adv.: Constraint removal techniques facili- | IofA | Adv.: IofA | Adv.: Facilitates the visualization of space- | T1ofA

better tates space planning time relationships

Max. Weight: 100 50 0 @

7. Reduction of uncer-
tainty and risk
Crit.: Higher is better

Attr.: Produces a predictable and reliable workflow

Attr.: Complemented by EVM and PERT with
statistical abilities.

Attr.: The ability to visualize time-space relation-
ships provides some possibilities for risk reduction.

Max. Weight: 50 Adv.: Project percent complete (PPC) and | TofA | Adv.: Statistical abilities help planners | TofA | Adv.: IofA
ax. Weight: Variance Analysis (VA) can be used to re- to get a better idea of time and schedule
duce uncertainty and risk 35 risk @ 0
Total IofA 150 225
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The results of the CBA analysis show that during the construction of elevated urban
highways, the LPS is preferable, subject to the selected factors and criteria. However,
changing the factors and the criteria used in the analysis may lead to a different outcome
for different types of project.

DISCUSSION

Several issues were identified in the implementation of CBA. These include: (1)
Getting relevant stakeholders to gather in one room to make project decisions. To coun-
ter this, the project kick off meeting (KOM) can be used to greater effect. (2) Consid-
erable time was dedicated to collecting data. Currently, no research work has compared
the three scheduling method used in this analysis. Hence the factors upon which the
attributes were defined, and the definition of the attributes too a lot of time. It is im-
portant to note that the data collection process is integral to any MCDM method. (3)
The stakeholders used for the case study analysis had to be trained in the application of
CBA. The method and vocabulary had to be explained and the commitment to training
time may present a barrier to first-time users of the method.

CONCLUSION

CBA is an important decision-making method that integrates the perspective of
multiple stakeholders. This study suggests the application of CBA in selecting the pro-
ject scheduling technique to apply in the construction of elevated urban highway pro-
jects. The conclusions from the case study that may be generalized are: (1) CBA was
helpful in integrating the perspective of multiple stakeholders. (2) CBA facilitated the
identification of critical success factors necessary for selecting a suitable project sched-
uling method for highway projects. Some barriers were identified in the application of
the CBA method. The most important barrier was the difficulty in getting the decision
makers in one room at the time of decision.

It can be surmised that the application of CBA fosters more collaboration and ex-
change of ideas during the decision-making process, enhances transparency as deci-
sions are made based on the importance of advantage of agreed factors.
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ABSTRACT

Federal agencies have a mandate to adopt emerging technologies in a government-
wide effort to streamline processes and generate cost savings. An agency’s ability
to fulfill its mission is increasingly driven by how well it can leverage its data and
implement new technologies. However, as federal agencies begin to strategize on
where and how to prioritize data-centric decision making, they are discovering most
data is siloed. Before emerging technology can be implemented in systems, cultural
alignment on how to share data and implement emerging technology is needed.

The purpose of this paper is to guide leaders on how to build alignment on key
initiatives within emerging technology and data sharing. The framework will
illustrate how teams can effectively manage and implement modernization
transformations. With a proper framework for organizing teams, leaders can
collaborate on implementation opportunities and challenges while building
alignment to achieve successful transformation.

INTRODUCTION

The federal government is moving towards an effort to leverage emerging technologies
and modernize their data and systems in order to encourage efficiency and transparency. The
emphasis on data sharing is an opportunity for every department, agency, and office to realign its
organizational structures. Despite the opportunities for cost savings and data sharing, agency data
is siloed and members are reluctant to migrate towards transparency with their data.

One of the issues lies in the cultural underpinnings of the federal government and the
traditional viewpoint of data as a source of power. Encouraging a culture of greater collaboration
with a strong governance and communications structure will allow for federal agencies to adapt
to the changing environment of modernization. The U.S. Department of Health and Human
Services (HHS) BUYSMARTER model provides evidence of a successful framework with a
three-phased approach that instigated a cultural shift towards data sharing and transparency
across the Department.

FEDERAL MANDATES

In an effort to encourage the efficient use of taxpayer dollars, federal agencies are
leveraging emerging technologies to modernize existing legacy systems. Recent changes in
executive priorities have re-emphasized the adoption of emerging technologies nationwide. The
government has sought to identify and offer a transparent perspective of its spending, expanding
access to government data, and piloting emerging technologies to achieve mission-delivery
outcomes. The White House Executive Order on Maintaining American Leadership in Artificial
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Intelligence (Al) provides the foundation for a national plan to boost investment in AL' Agency
strategic plans are prioritizing investments in emerging technologies including blockchain, Al,
and machine learning. These directives push for strategic investments in emerging technologies,
yet do not provide agencies with additional resources for a smooth transition. Agencies are asked
to successfully pilot and implement these technologies into their existing workflows in order to
achieve cost savings under the guise and pressure of budget cuts. As these agencies begin to
launch and expand Al initiatives in service of their missions, it is imperative to prioritize better
collaboration and social cohesion on data sharing practices.

FEDERAL AGENCY DATA

Federal agency IT modernization has historically signified a movement from a large
monolithic system to a newer, more expensive large monolithic system with no data access
points. Despite widespread interest in adopting a transparent approach to data sharing and
systems development, agencies remain siloed.?

This new method of data sharing is an area of growth for the federal government.
Technology is allowing agencies to access, analyze, and distribute data in real time. To be
successful in the new era of data sharing, agencies need to be aligned in their governance,
principles, and communications. It is critical for agencies to develop a standardized data
governance, accountability mechanism, and communications structure to understand and manage
the migration away from siloed systems.

DATA PERCEPTIONS

The resistance to shift from siloed to transparent and collaborative systems in the federal
government is rooted in the culture surrounding the government’s approach to data. Culture is
the most significant determinant of how a group will behave and respond to transformations. It is
explicitly found in organizations, through documentation such as handbooks or charters, or
implicitly, such as unstated behaviors or responses. With transformation efforts, the risk is found
in understanding the balance between the explicit and the implicit behaviors and practices of an
organization. Due to the cultural behaviors related to data sharing, federal agencies have a
skewed view of their internal operations.

The lack of a data sharing culture is due to the implicit understanding of data as a source
of power. Data sharing is viewed a method of demonstrating loyalty between leaders and as a
method of promoting the interests of the single agency, instead of the federal government as a
whole. Such behaviors are worsened by the reality of constrained resources across agencies; the
act of sharing data can arguably take away from the mission-critical work of organizations and is
thus a sensed loss of power. There is also an existing fear of misrepresenting data and a
reluctance to critique a fellow agency for unsatisfactory data sharing practices. Constructive
feedback conversations on differentiating data sets are implicitly viewed as a personal attack

L Exec. Order No. 13859, 84 Fed. Reg. 3967 (February 11, 2019)
2 Report to the President on Federal IT Modernization. U.S. CIO Council, 2017.



instead of a healthy criticism. The implicit and explicit cultural attitudes towards data sharing in
the federal government are rooted in a traditional viewpoint of data as a source of power.

CULTURE

Behaviors
We Tolerate and Advocate

Behaviors
We Do Not
Tolerate

CULTURE

Copyright © 2015 The Brims, Tne. Al rights reserved

Before wide-spread data sharing can take place, federal agencies need to create and foster
a collaborative culture. Culture is the line a group draws between the behaviors it embraces and
the behaviors it does not tolerate. Culture also determines how and if an organization’s goals are
achieved. It influences whether strategies are implemented as planned, if money is spent as the
budget authorizes, and whether or not potential threats are mitigated before their detrimental
implications. It is important to make culture explicit at the beginning of any change or
transformation initiative and to recognize all behaviors and practices influence culture. When
aligning on organizational issues, most agencies overemphasize the technical components for
change management initiatives and neglect social or cultural issues. In order to adequately
migrate towards a transparent culture, agencies need to establish processes for understanding
their current state of data sharing and develop strong governance and communications processes
to facilitate sharing. Cross-agency leadership needs to be prepared to manage data insights and
communications across their agencies. There is an opportunity for leaders to map the data
ecosystem of their organizations in order to create a clearing for productive knowledge sharing.’

IDEA TO IMPACT

3 “Culture.” The Primes: How Any Group Can Solve Any Problem, by Chris McGoff, John Wiley & Sons, 2012.



PHASE |
ALIGN & DESIGN

PHASE 11

mpacc 4 1dea BUILD & EMPOWER

PHASE 111

ACKNOWLEDGE &
SUSTAIN

In order to shift from a siloed to a collaborative culture in regards to data sharing
practices, organizations need to focus on the environmental aspects and group dynamics
involved in complex multi-stakeholder initiatives. Complex challenges including power
dynamics and cultural understandings of data can be addressed while organizations work to
prioritize initiatives to tackle in service of a long-term vision. Social complexity and
organizational culture are powerful forces that can derail any transformation effort. This three
step Idea-to-Impact (i21) model is grounded in a strong understanding of the “voice of the
customer.”* The i2i is comprised of the following three phases, along with a number of cross-
cutting techniques that occur throughout the phases:

1. Align and Design
2. Build and Empower
3. Acknowledge and Sustain

Phase One: Align and Design. In order to move towards a transparent and efficient
organizational culture, senior leaders across the enterprise need to align on their vision, intent,
and desired outcomes. Leaders identify and clarify the fewest, most critical actions to tackle -
along with elements of change management, communication, and risk management when
planning movement towards adopting data sharing practices. The Align and Design stage
achieves the following outcomes:
e Improved understanding of the most important stakeholders and/or customers
e Clarity on how power works in the system or organization
e Team and stakeholders are aligned on: 1) how the current organization performs, 2) a
compelling case for change, 3) a vision for the future, and 4) a strategy to achieve the
vision
¢ Initial baseline measures and early success stories

Phase Two: Build and Empower. Building program awareness and soliciting support from
cross-functional stakeholders across the enterprise will ensure data sharing practices and systems
development objectives can be achieved. Stakeholders from the leadership to the program level
should be informed, engaged, and enrolled when moving towards a transparent and collaborative
culture. Due to the rapid pace of emerging technology initiatives, it is key to identify resources or
support structures to enable successful implementation. This phase achieves the following
outcomes:

4 https://theclearing.com/who-we-are/idea-to-impact/
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Stakeholders understand the organization’s vision and champion the effort

Clients make progress toward their critical initiatives, guided by project management
New ideas are rapidly prototyped and field tested

Measurement of success and impact

Elimination of wasteful activities and reinvestment in innovation

Decreased risk on high priority change efforts

Phase 3: Acknowledge and Sustain. Adequate communication and education across the
enterprise and with industry partners will support the successful implementation and growth of
initiatives in emerging technology. Re-assessing and re-configuring organizational elements and
resources will help to support the implementation process. The communication of realized value
and return on investment (ROI) of data sharing practices will also help to manage skeptics. The
Acknowledge and Sustain phase achieves the following outcomes:
e Strengthened reputation and relationships with key stakeholders and/or customers
e Demonstration of sustained high performance measured against baseline
e Increased interest in the mission, program, or initiative and improved capability to recruit
talent
Staff and stakeholders are outfitted to adapt to new trends and maintain high performance
e Staff are acknowledged for contributions, leading to continued support and buy-in

CASE STUDY: HHS BUYSMARTER

The Department of Health and Human Services (HHS) BUYSMARTER initiative
demonstrates the successful use of the 121 framework in service of promoting a data-oriented
organizational culture. HHS’ acquisition function is complex, fragmented, and inconsistent
across HHS, which led to overspending on goods and services. In order to manage these
redundancies, HHS embarked on a process called Re/magine HHS, under which
BUYSMARTER was identified to address HHS’ $24 billion annual spend on goods and
services. BUYSMARTER is building the Department’s capacity to collectively negotiate for
better value, improved terms and conditions, and the appropriate levels of inventory, without
compromising mission or requirements for mission-critical goods and services, quality, or speed.
Additionally, BUYSMARTER is improving the customer experience, leveraging e-commerce
platforms and cognitive intelligence tools to make HHS employees’ jobs easier.
BUYSMARTER has the potential for HHS to achieve significant cost savings of at least $720
million on an annual basis once fully operational.’

The visionary approach from leadership across HHS, cross-functional stakeholder
support, and a robust communications strategy is contributing to the success of the
BUYSMARTER initiative across HHS. Through Relmagine HHS, leadership identified
acquisitions as a targeted area for improvement. They identified key stakeholders to engage from
the onset: the Heads of Contracting Activity (HCAs) from each Operating Division. Recognizing
the need for early wins, BUYSMARTER’s project management organization (PMO) conducted
an initial baseline analysis of HHS’ contracting data to identify the spending discrepancies for

> The BUYSMARTER Journey: Our Successes Thus Far. HHS.gov U.S. Department of Health & Human Services, 2018,
www.hhs.gov/sites/default/files/hhs-buysmarter-journey.pdf.



targeted goods and services. In order to adequately gather the data and leverage the PMO-
designed Al algorithm tasked with analyzing the contracting data, BUYSMARTER engaged
subject matter experts from across HHS to gather the requirements for the targeted goods and
services. This building and executing on the targeted Integrated Process Teams (IPTs) achieved
its objectives of demonstrating the discrepancies between agency spend on the same goods and
services. Through achieving the early successes of the [PTs by leveraging Phase One of the i2i
model, BUYSMARTER received significant support from across HHS.

In an effort to further encourage transparent data sharing practices, BUYSMARTER
prioritized the development of long-term relationships across HHS. To date, the initiative has
assembled more than 200 contributing agency stakeholders that are involved in the future of
federal acquisitions, creating a new model where an entire Department within the federal
government works together and operates collectively. This supports HHS efforts to build
sustainable working relationships across HHS. BUYSMARTER has engaged major internal
agency stakeholders such as NIH, FDA, CDC, and CMS, along with external agency
stakeholders including OMB and GSA. Agencies in their current state are willing to collaborate
and consolidate contracting data in service of their missions. By engaging all agency
stakeholders and leadership as collaborators and implementers of the BUYSMARTER model,
there was a cultural shift that resulted in more data sharing in service of the initiative’s outcomes.

CONCLUSION

Efforts to modernize data across the federal government present newfound challenges
rooted in pre-existing cultural opinions on the value and role of data. Historically, data was
viewed as a source of power that advantaged one agency over the other. Spurred by federal
mandates to adopt a transparent and collaborative model, agencies are in the process of culturally
shifting towards data sharing. By shifting cultural attitudes and leveraging emerging technologies
such as Al, agencies will efficiently achieve their mission outcomes. Utilizing a three-phased
approach under the i2i methodology, stakeholders will effectively champion and disseminate
data sharing initiatives across their departments. The BUYSMARTER initiative demonstrates
the importance of stakeholder engagement, strategic communications efforts, and a strong
governance model when moving towards a transparent and technologically-oriented model
across a department. Successful transformation efforts leveraging emerging technology are thus
contingent on shifts towards a data-driven culture.
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ABSTRACT

The management of post-disaster response is becoming an important aspect of mod-
ern project management. The increasing severity and variability of storms and
many other natural hazards such as wildfires is calling increasing attention to this
issue. This paper summarizes organizational approaches to project disaster man-
agement.

INTRODUCTION

The project management aspects associated with post-catastrophe situation are similar in
many respects to any other project management task. Nonetheless, there are important differences
as well. Following the Indian Ocean tsunami disaster of December 2004, PMI through its global
operations center and international developments specific interest group collaborated to develop
PM approaches for post-disaster reconstruction activities.

Disaster response and recovery projects are common within large development organiza-
tions, such as the World Bank, Inter-American Development Bank, Asian Development Bank, and
related entities. Modern project management approaches can be adapted to serve these needs.

Gilbert White (Figure 1) is famous for having written (White 1942), “Floods are 'acts of
God,' but flood losses are largely acts of man.” The degree to which disasters become catastrophes
depends in large measure on our response to them, and that response in large measure lies in project
management.

COMPONENTS OF PROJECT MANAGEMENT RESPONSE
The principal components of disaster project management comprise (Figure 2),

Planning,
Prevention,
Preparation,
Initiation,
Response,
Recovery,
Reconstruction, and
Close out



Planning for disaster means knowing how react before, during and after an event, and
knowing the hazards that could affect where people live, work, go to school, and undertake other
daily activities. It is important to appreciate populations with access and functional needs.

Prevention and preparation anticipate the occurrence of a yet to be characterized cata-
strophic event. Prevention normally means those activities and plans which mitigate either the
probability of catastrophic events occurring, or the associated consequences should they occur.
Prevention activities which lower the probability of a catastrophic event include such things as
land-use planning or retreat from at-risk geographies or situations. Mitigation activities which
lower associated consequences include such things as improved evacuation planning or design
permitting to provide for more disaster resilient structures.

Project initiation is as in any other project. The goal is to define the effort at a high level
and to establish the administrative and police case to be addressed: why is the effort being done,
and what is the social, economic, and public value to be delivered? What is the feasibility of the
disaster response, and who are the stakeholders to be affected or require involvement?

Figure 1. Gilbert F. White (2011-2006) was a prominent Amer-
ican geographer, referred to as the "father of floodplain man-
agement" and the arguably the major environmental geogra-

pher of the 20th century". White is known for his work on nat-

ural hazards, particularly flooding and the importance of
sound water management (Westcoat 2006).

Response involves the deployment of assets in response to the catastrophe and to the de-
velopment of communication plans or operation management approaches including operations
management. This also should include the continuation of vital services such as housing, provi-
sioning, and medical services.



Recovery involves plans and activities to return to normal operations. This involves among
other things repair and relocation considerations, the reestablishment of transportation and com-
munication infrastructures, and the acquisition of additional resources as necessary.

Reconstruction is the longer-term enterprise of returning to the community and its infra-
structure to pre-catastrophe conditions and providing for improved resilience relative to the earlier
condition of the physical landscape.

Close out is again as in any other project. It should be planned for as early as possible even
though it is often the last major process of a project's life. Unlike many projects the post disaster
reconstruction effort may last for a prolonged period after the initial responses completed. This
reality needs to be accommodated as the project hands-off the continuing effort to other entities.

Planning Initiation
Prevention —> Preparation —> Response —> Recovery —>  Reconstruction
Close out

Figure 2. Components of disaster project management
PROJECT CHARTER

Once the disaster has occurred and the need for responses identified, a project initiation
phase is underway. Once authorization is made first need is to create a project charter, or project
initiation document. This is similar to any other project.

The project charter lays out the purpose, scope, and requirements of the effort. It should
include details such as the key participants, stakeholders, and project team; the scope, objectives,
and goals; administrative and financial constraints. The project charter provides a foundation for
defining project decisions and ensuring they are in line with goals.

The project charter should be no more than one page. Its goal is to achieve a consensus the
participants stakeholders such that the objectives, resources, and constraints of the project are
clearly communicated to all. In the disaster response situation, it is important to the project charter
lay out a timeline activities and desired deliverables.

STAFFING THE POST-DISASTER PROJECT TEAM

After the attack of 9/11, the need for communication and coordination during a response
was identified. Homeland Security Presidential Directive-5 was issued which tasked responding
agencies of government to develop a National Incident Management System and a National Re-
sponse Plan (Chartoff and Roman 2019).



The National Response Plan consolidated the plans of federal agencies into an all-hazards
response. This was superseded in 2008 with the National Response Framework. While the National
Response Framework is the plan, the National Incident Management System is implementation of
the plan and includes command and control initially adopted by fire agencies. Healthcare, for ex-
ample, uses the hospital incident command system that establishes a standardized framework for
command, communication, and coordination.

The incident command center aids interaction with outside agencies with the goal of im-
proving coordination. The framework follows five project management functions:

The command staff includes the incident commander and staff. This includes a public
information officer to disseminates information to the media, a liaison officer to coordinate with
external agencies, a safety officer to ensure safety of personnel and monitors hazards, and technical
specialists who are a subject matter expert depending on the specific situation.

The planning staff collects and organizes information and resources and is responsible for
creating an Incident Action Plan.

The logistics staff supports the incident response with food, supplies, and transportation to
meet objectives.

The operations staff organizes tactical objectives and responds to the incident.
The finance staff tracks expenditures and provide funds for costs and claims.

Most States and local jurisdictions provide for the position of emergency program manager.
At each level of government, laws define the responsibility and authority of emergency managers
and management programs. It is important to recognize how emergency management works at
respective governmental levels, and to coordinate plans with official community plans. Coordina-
tion of knowledge, resources and expertise between government officials and the private sector is
a basic principle of emergency management.

HEALTH AND SAFETY OF THE TEAM

Disaster recovery involves occupational hazards. Often these hazards are exacerbated by
the conditions of the local environment as a result of the natural disaster. While individual workers
should be aware of these potential hazards, project managers are responsible for minimizing ex-
posure and protecting team members. This includes identification and thorough assessment of po-
tential hazards, application of appropriate personal protective equipment, and the distribution of
information to enable safe performance.

Potential assaults to the project team may include,

e Physical exposures

e Flood-associated injuries

o Earthquake-associated injuries
e Chemical exposures

e Hazardous material release



o Biological exposures
PHASES OF DISASTER MANAGEMENT

FEMA'’s approach to emergency management has focused primarily on preparedness.
Community preparedness for disasters requires identifying resources and expertise in advance, and
planning how these can be used in a disaster. However, preparedness is only one phase of emer-
gency management. Current thinking defines four phases of emergency management: mitigation,
preparedness, response, and recovery (Table 1). FEMA training programs provides support for
each phase.

Table 1. FEMA’s four phases of emergency management: miti-
gation, preparedness, response, and recovery involves preven-
tive measures to reduce vulnerabilities. Preparedness builds
capabilities to manage the impact of hazards. Response is an
action to reduce adverse impacts during the disaster. Recovery
involves actions to restore areas affected by the disaster.

Mitigation Preventing fu- ¢ Includes any activities that prevent an emergency, reduce the
ture emergen- chance of an emergency happening, or reduce the damaging ef-
cies or minimiz- fects of unavoidable emergencies.
ing their effects Buying flood and fire insurance for your home is a mitigation

activity.
Mitigation activities take place before and after emergencies.

Preparedness | Preparing to Includes plans or preparations made to save lives and to help re-
handle an emer- sponse and rescue operations.
gency Evacuation plans and stocking food and water are both examples

of preparedness.
Preparedness activities take place before an emergency occurs.

Response Responding Includes actions taken to save lives and prevent further property
safely to an damage in an emergency situation. Response is putting your pre-
emergency paredness plans into action.

Seeking shelter from a tornado or turning off gas valves in an
earthquake are both response activities.
Response activities take place during an emergency.

Recovery Recovering from Includes actions taken to return to a normal or an even safer situ-
an emergency ation following an emergency.

Recovery includes getting financial assistance to help pay for the

repairs.

Recovery activities take place after an emergency.
COMMUNICATIONS

Communication is critical during any emergency, and thus planning for communications
prior to an event is critical. Confusion in the communication network and its protocols can result
in emergency events escalating.

Once an event has occurred a comprehensive assessment evaluating the level of impact and
its logistical implications should be undertaken. Following assessment, the appropriate plan or



response to be activated depends on pre-established criteria within the emergency plan. The steps
necessary should be ordered to ensure critical functions are operational as soon as possible. The
critical functions are those that makes the plan untenable if not operationalized.

The communication policy must be well known and rehearsed, and stakeholders must be
alert. All communication infrastructure must be as prepared as possible, with all information on
groupings clearly identified.

CLOSE OUT

Unlike many projects the post disaster reconstruction effort may last for a prolonged period
after the initial responses completed. The recovery phase starts after the threat to human life has
subsided. The goal is to bring the affected area back to normalcy as quickly as possible.
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ABSTRACT

As projects grow in size their level of complexity grows exponentially. History
has shown that many project managers struggle to deliver larger and more
complex projects while others transition successfully.

Project managers typically follow a similar initial career trajectory; learn key
techniques and tools, deliver small projects under supervision. Over time they
are trusted with larger and larger projects as they demonstrate success with the
smaller ones. Progress continues until the individual starts to struggle and
supervisors limit coaching to reiterating the basic tenets of project management.
Why do only some project managers continue their success with large and
complex projects? What do those who are successfully with large project do
differently?

Successful managers of large and complex project transition to executive level
management, leaving behind those colleagues who continue to focus on project
administration. Specifically they; loosen their grip on project detail, there is too
much in a large project. They organize autonomous but accountable work
streams. They focus on where challenges are most likely to occur, recognizing
that organizations are an integrated web of sub goals. They also anticipate there
will be constant changes develop plans that are flexible. All these skills enable
the successful project manager to reduce the time spent on tactical project
administration and so they can spend their time working strategically to preempt
potential issues.

THE CHALLENGE OF SUCCESSFULLY MANAGING LARGE PROJECTS

Over the last 30 years I have observed hundreds of project managers and thousands of
projects. The majority of these efforts have been well organized and delivered successfully.
However, an analysis of these projects has shown that the success rate declines as the projects
get large and more complex. Literature that describes big project failure is widely available and
makes compelling reading. Examples such as: Mars Climate Orbiter"), Denver Airport Baggage
Handling System®" and Westpac CS90® . To be fair, there are many large, complex projects
that are delivered successfully. So, this raises a question, why do some project managers
transition to large projects successfully while so many others begin to flounder as complexity
increases?
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Figure 1: Success rate diminishes as complexity increases

THREE STAGES TO STRUGGLING WITH LARGE PROJECTS

Typically, a project manager’s journey starts at a junior level. A personal choice of career
direction combined with an organizational need to guide discrete bodies of work through
successful delivery. The individual will receive training in core project management techniques.
The training may be anywhere from in-house coaching to full certification from an organization
such as the Project Management Institute.

Stage 1: Managing small simple projects

Initial assignments will encompass small projects, likely self-contained within a single
part of the organization. The enthusiastic new project manager will create a detailed Work
Breakdown structure often with tasks down to durations of an hour, predecessors for every
task and a constantly updated percent complete field. This is all good. The supervisor of the
new project manager constantly emphasizes managing the detail.

The initial projects are all a success with the new project manager on top of every detail.
I equate this to juggling with two tennis balls, it needs some coordination but is not too
difficult.

Stage 2: Managing more complex projects

As the project managers’ reputation for success grows so does the complexity of the
projects they are asked to manage. Projects will grow in size and complexity. The projects
will include resources from other organizations, may involve more complex technology and
will generally have more moving parts. The project manager continues to utilize the core
techniques and seeks to stay on top of the detail to ensure everything happens per the plan.

Project managers are still successful, but it is becoming much harder. The project plan
needs to change frequently to account for better understood requirements and stretched due
dates. There are more relationships to manage some of which become contentious. Staying
on top of the detail becomes a time sink. Supervisors tend to reiterate by the book techniques
focused on managing the detail.

I equate this to juggling 3 balls, with the occasional superstar managing 4 or 5. Even the
skilled juggler begins to find their limit.



Stage 3: Tackling large and complex projects

With the success on smaller projects the project manager is asked to take on larger
higher profile initiatives. Detail plans are created but they take a lot of time to maintain
with constant updating as things move and shift. A lot of the project manager’s time is
spent chasing and understanding status, communicating status and reacting to concerns.
The project manager tries to monitor all elements of the project but struggles as there are
so many stakeholders and moving parts. Inevitably one or more teams are always late with
their deliverable. That team’s prioritization of the project seems to have shifted since early
commitments to the effort.

At this point the project manager who is new to large and complex projects is working
harder than ever but experiencing failure with no real understanding of the cause. As this
happens they see other senior project managers calmly managing smooth projects. What
are they doing differently?

PRINCIPLES FOR MANAGING LARGE AND COMPLEX PROJECTS

Foundational project management skills and techniques remain important irrespective of
the size of the project. However, other executive management attributes become critical for
the successful managers of large and complex projects.

1. Heisenberg Principle®: Loosen grip on project details

The Heisenberg Uncertainty Principle states that you can never simultaneously know
the exact position and the exact speed of an object, the act of measuring a particle’s
position changes its momentum.

This principle also describes one of the challenges of managing large and complex
projects. As discussed above, complexity grows exponentially as the size of a project
grows.

The effort to measure the status (or position) of a project accurately takes an
increasing amount of effort. With a project that is small, the effort should be minimal.
However, as projects grow in size and become exponentially more complex, the effort
to measure the status accurately takes an increasing amount of time. This can be the
project manager’s finite availability of time which has an opportunity cost.
Alternatively, the status measurement effort could be delegated to the resources actually
doing the work in which case they have less time to do the work. Either way, trying to
accurately measure the status of a large/complex project will slow it down. The
reduction of momentum can lead to failure to deliver on time, on budget, with quality or
full features.

Successful managers of large projects have learned that they cannot know exactly
what is happening across a project. They loosen their grip on the details and enable the



project to build momentum. To be successful they need to manage two things:
e 1. How to recognize and head off potential issues, which is discussed in the
bullets below; and
e 2. How to provide senior stakeholders with confidence that the project will be
delivered on time. Senior level stakeholders must also have the managerial
maturity to not micro-manage to the detail.

Successful management of large and complex projects requires executive leadership
rather than tactical management to detailed plans.

Autonomous but accountable work streams

As Project Managers cannot measure every detail of large projects, they need to
delegate to leaders who can oversee logical sub-components of the work or work streams.
The work stream(s) must be able to function autonomously where the leader has the
autonomy to make decisions but is firmly accountable to the broader project or program.

If you have ever observed a popular ski hill on a busy winter weekend, you will have
noticed it full of skiers. The interesting thing is that all the skiers’ function independently
without crashing into each other or skiing off the side of the hill. Where there is an
occasional crash, the other skiers automatically adjust as the fallen skier gets up and
continues on their way.

Now imagine a ski hill where the manager wants to control each and every skier -
Shouting “Skier one, go; Skier one, turn; Skier two, go; Skier two, turn; Skier one, turn;
Skier three, go”. It would not be long until a command could not get to a skier in time! A
micro management solution to this would be to place managers on each side of the hill who
could relay imminent issues to the newly promoted senior manager at the top. Soon a
coordinator would be needed to take the messages from the hill side. The approach would
be very expensive to operated, would have very low capacity and would likely be no fun
what-so-ever to ski.

The ski hill represents an excellent analogy for the need to have autonomous, but
accountable project work streams. Like the skiers, the work stream leads know the
overarching operating norms and governing rules and can react quickly to any incident.
They only need to escalate an issue that will likely impact the broader project or program.
The large program lead needs to define the rules, manage exceptions and utilize most of
their time to focus on strategic issues facing the project.

Focus on where challenges are most likely to occur

A manager of a small to medium sized project, trained to manage the detail, will likely
split their time evenly between the components of a project. So, if there are 4 elements the
project manager would allocate 25% of their time to each. As the size of project they
manage grows, say to 10 elements they would allocate 10% of their time to each. Being



spread so thin they would likely miss the warning signs as one element sinks into trouble.

A useful way to look at this would be a fire department on the edge of town. The
neighborhoods are well served with fire hydrants however the district includes a dry
woodland that does not have access to water. In that situation the fire department would
likely focus more on preventative measures for the woodland such as positioning a water
tanker nearby and taking various steps to raise fire awareness during the dry months. The
manager of large project will act in a similar way.

The successful manager of large projects must assess each element of the project. The
assessment criteria would include previous experience of the team or manager, knowledge
of other organizational priorities, an understanding of the complexity of each element, and
an understanding of how interconnected a given element is to the overarching project or
program. Once the assessment has been done the manager of large projects will focus on
the work stream likely to have issues. In a project with 10 work stream that could be 5% of
their available time on each of 9 work streams and a full 55% focus on the potential trouble
spot. I like to call this asynchronous focus.

Recognize interconnected sub-goals

At the start of a project it is usual to gather key stakeholders and establish commitment
to the project team. I like to utilize the tools from Lencioni’s 5 dysfunctions of a team®.
The inexperienced project manager will likely leave it at that having checked the box for
Project Kick-off Meeting,

The role of manager of large projects is a more challenging one because their projects
will likely include a greater number of partners and those partners will come from a greater
number of organizations, both internal and external. Each of the team members actually
reports to a line manager whose performance is ultimately assessed based on the goals
given by their line manager. The project manager ultimately can only influence behavior.
The commitment provided by the project team members will always be subject to the
prioritization of that individual’s line management. This can show up as missed project
work stream deadlines as the project team members have their priorities adjusted to meet
their line organizations shifting priorities.
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Figure 2. Project goals vs. Line Management goals

Shifting stakeholder priorities are more likely to be an issue in large project as there are
typically more work streams and those work streams will sit throughout an organization
and likely to 3" party organizations.

The successful manager of large projects needs to recognize the fact that project team
members will be members of multiple teams. Time will be invested to establish
relationships with the senior management of work stream leads. Strong relationships will
enable the project manager to have an improved understanding of the dynamics of the
organization and be better positioned to advocate for their project. Appropriate insight and
influence will enable the project manager to head-off any potential shifts in priorities or if
needed socialize the impact to the project from the changes.

Anticipate changes with flexible plans

General Eisenhower was quoted® as saying “Plans are worthless, but planning is
everything”. Mike Tyson said it more colorfully'” “everyone has a plan until they get
punched in the mouth”. However, Sun Tzu articulated ® it most eloquently “Those who
are victorious plan effectively and change decisively. They are like a great river that
maintains its course but adjusts its flow... they have form but are formless. They are skilled

in both planning and adapting...”

Creating a project plan is usually the first activity in any endeavor. Project managers
are taught to identify and breakdown every task, estimating the resources required and
elapsed time. All the tasks are sequenced, slack time may be built in (but this is usually the
first casualty of initial management reviews). As projects get larger, the inter-connected
nature of the work creates enormous complexity in the plan. Then as suggested by
Eisenhower, Tyson and Tzu, things change.



A task turns out to be harder than thought or a resource is not available as planned. The
plan needs to change and be updated. The challenge is that in large projects, the volume of
changes drowns the project manager who is not able to keep up (and certainly can’t spend
the required time on strategic items, leading to further changes in the future).

So what do successful managers of large projects do? First, they recognize that over
time every project is fluid and will need to adapt to unknown events. Given they know the
plan will change, they create a plan from the start that guides the project rather than dictates
every detailed action.

Second, the lead project manager can modularize the plan. Key milestones are
established. The interfaces between work streams are identified. Within a given work
stream leaders are allowed to make quick decisions as long as they do not move beyond
established guide rails. The local work stream leader is best placed to adapt to changes
within their accountability and take local action to prevent a change impacting a program
milestone or an interface with other work-stream/components.

A simple example of this is change control. On a $10m project changes involving less
than $10k are not significant and a work stream lead should have the authority to self-
approve and report. Many small changes will cancel each other out so there is no need to
react to every single one.

ADDITIONAL PRINCIPLES FOR MANAGING LARGE AND COMPLEX
PROJECTS

While there isn’t room here, there are five additional principles that are important
for project managers to transition successfully to managing large and complex projects.

e Match Communication to the Audience
Proactive communications tailored to the audience will minimize time spent
reacting to requests for clarification.

e Optimize the output
Move focus from micro-managing project spend to optimizing the output. Cost
and value are different.

e Many levers to pull
Delivery of maximum value in a complex and dynamic environment requires a
balance of elapsed time, cost and functionality.

e Lead leaders
Invest time in developing followers into leaders.

e Enable coexistence of project management methodologies
There are many approaches to managing projects. Success with large and
complex projects requires the ability to apply the best methodology for each
situation and integrate methodologies seamlessly.



TRANSITIONING TO SUCCESSFULLY MANAGE LARGE PROJECTS

As projects grow in size their level of complexity grows exponentially. If a project

manager’s skills grow in a linear fashion, they will eventually reach the point where they are
not equipped to be successful.

Most people can juggle 2 balls, a good juggler can manage 3, 4 or even 5. A great juggler

may even manage to keep 10 balls in the air. However, as a technique for keeping balls in
the air juggling will eventually fail. Failure may come at any point, but we know for sure
juggling won’t keep 100 or 1,000 ball in the air.

Complexity

——Project Complexity
=—PM Development

Skill Mismatch

Project Size

Figure 3. Gap between PM development and Project Complexity

Five principles have been identified that a project manager will need to master if they are
going to successfully deliver highly complex projects.

. Loosen the direct grip on project detail, complexity grows exponentially, and

it is not possible to micromanage once a project reaches a certain size.
Organize into autonomous but accountable subgroups/work streams create
structure at the interfaces

. Analyze the project environment and focus where issues are most likely to

occur.

. Understand that even committed project team members will also have direct

line managers. Know the demands placed on each of them to ensure there are
no surprise shifts in priority that can impact the project.

. Build project plans that are flexible, the business environment is dynamic.

Avoid falling into a tactical role as project plan administrator.



In conclusion, we teach project managers to manage detail. Frequently individuals who are good
at managing the details get promoted and reinforce behavior that delivered success with medium
sized projects. However, to be successful with large complex projects and programs a project
manager needs to become a strategic thinker, developing techniques that free up time. Time is
required to get ahead of tactical issues clearing the path for project teams to deliver effectively.
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Although historically the energy industry was able

to absorb cost overruns, that is no longer the case.

For oil and gas companies, an austere economic forecast has challenged the
balance sheets and shareholder dividends, leading to cuts in project spending
and increased focus on productivity and cost control. To achieve the strategic
benefits from capital programs, owners are increasingly shifting their focus
from accelerated program execution to delivering value for money through
effective and efficient program management.. leading to the need for rigorous
planning, execution and control through the project life cycle.

- Mastoid Jafri, Faithful & Gould

We cannot expect that a higher oil price will offset a cost overrun. We cannot
rely on suppliers and service providers to offset low product price . Given low
oil and gas prices, we need to find dramatic reductions in project cost; given
the volatility in oil and gas prices, we need to be much more predictable in our
estimates of project costs and time to first oil .. The key point is that capital
projects now present a major business risk that project investors need to
manage.

- Dick Westney, head of the Westney
Consulting Group

In short, as Westney points
out, there is now a focus
on certainty of project
outcomes.
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Why are Predictable Outcomes So Difficult
to Achieve?

A wide range of factors come into play when it comes to managing a capital project from
concept to full-time operation. Common challenges that must be addressed include
adequate project shaping, the size and duration of the project, the degree of contract
complexity, environmental and logistical issues, and ensuring the availability of the skills
and experience required to bring in a project as planned and budgeted, safely, etc.

Prior to project kick-off, the focus of discussion and decision-making for leaders in the
owner and contractor organizations revolves around some of the issues above, and
other technical aspects of project management and delivery. However, planning for the
non-technical aspects of project management and delivery - i.e. team and leader on-
going development and on-going coaching - are rarely part of the FEL process.

As team effectiveness professionals in the global energy industry for 25+ years, we've
observed first-hand that project leaders and stakeholders frequently overlook - or
significantly underestimate - the amount of investment (time and money) needed to
design and engineer the human capital resources on a project to deliver reliable, value-
adding performance that contributes to project success.

This paper examines how a project’s human capital resources - leaders
and teams - can be fully leveraged and deployed in ways that improve

project alignment, increase communication transparency, and create a
trust-based project culture.

We believe there is a simple formula that can be used
to improve project outcomes:
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SLLNEA Al Establish Initial Alignment Across the
Project Organizations

A PROJECT’'S CULTURES The success of a project depends on a combination of
IS SHAPED BY THE factors, not the least of which is the degree of alignment
PEOPLE AT THE TOP. that exists between senior leaders in the owner and

contractor organizations, and the dynamics of their
interpersonal relationship.

STEP # 1: ALIGN SENIOR LEADERS IN THE OWNER
AND CONTRACTOR ORGANIZATIONS
Relationship Management “101”: The “soft"

skills are the “hard” skills!

It's a fact that an adversarial culture has hung over the construction
industry for many years. And, although the atmosphere is
improving, old mindsets and behaviors can still be triggered by
negative surprises, the appearance of coercive tactics, or the
withholding of key information by either party.

SOLUTION:

Prior to project kick- off, schedule an off-site team building session
for senior project leaders in both organizations, facilitated by a
neutral third party. Be sure they talk about their relationship during
the session first, and the technical issues are discussed second’

Discussion Topics That Facilitate

Relatlonshlp-BmIdmg
Both parties describe what type of relationship they would like to have
going forward, e.g. open, collaborative, honest, confidences protected, etc.

* What each party needs from the other in order for the project to succeed?

* Adiscussion of what could go wrong in the relationship down the road and how to
prevent it - or deal with it- if it happens?

* Test for agreement that both parties will commit to putting “difficult” issues on the
table, before they become costly and damaging to the project.

* Publish session notes and distribute to participants.
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STEP #2: PREPARE FOR PROJECT KICK-OFF

Team WHEN TEAMS HEAD OFF
Misalignment IN DIFFERENT DIRECTIONS, THE
PROJECT EXPERIENCES SUCCESSES
SCOPE OFF-SET BY FAILURES.

SCHEDULE
COST wo
QUALITY

SAFELY Ensuring that all the arrows are going in the same

direction and at the same target begins with the Project
Charter. This document is developed by project
leadership and is typically introduced to the rest of the
project team at an all-hands project kick-off meeting.

The charter defines the business case for the project, and contains key information such as the project
objectives, scope, and key people and teams that will be working on the project. A high-level schedule with
key milestones is usually included as well.

Additional elements frequently included in the Charter:
* A Governance Model. It informs the team about key stakeholders and who and how
financial and resource allocation decisions will be made as the project moves forward.

* Roles & Responsibilities. Key roles, responsibilities, and accountabilities are over-viewed.
They must be updated at key transition points as the project progresses.

* Interface Management. This process formally tracks information exchanged between
owner and contractor counterparts, and is essential for effective project execution.

Effective project management has been
described as the art of managing the trade-
off's and compromises that must be made

Aligned Project
Team

. . SCOPE
to keep things moving toward a successful SCHEDULE
conclusion. To maintain alignment across the T €OST
project, team members need to understand - QUALITY

SAFETY

the five project drivers and how each one can
impact their work priorities at any given time
in the project life-cycle.

WHEN TEAMS MAINTAIN
ALIGNMENT WITH OVERALL PROJECT
DRIVERS, PROJECT SUCCESS CAN BE ACHIEVED.
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STEP #3: PROJECT KICK-OFF SESSION

Holding a full-team Kick-Off Session is a good way to begin
to align the full project team at both the Relationship
and Task Levels.

BEST PRACTICE:

The initial owner/contractor alignment session should provide opportunities for team
members to get to know each other’s interests and professional backgrounds, as well as to
have some fun together. The second purpose of the event is for project leaders to present
and review the Project Charter, and encourage people to ask questions and request
further clarification about any issues on their minds about project.

A successful project launch begins the process of defining the owner/contractor
relationship at both the project leadership level and the functional/discipline levels.
Neglecting to pay adequate attention to establishing strong alignment at this time can
set the stage for communication breakdowns, unclear priorities or interpersonal conflict
down the road.
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TWO TOOLS THAT HELP PROJECT TEAMS MAINTAIN
ALIGNMENT:

(1] y)

ESTABLISH COMMON MEETING & MEASURE & REPORT THE STATE OF TEAM
COMMUNICATION PROTOCOLS THAT ALIGNMENT ON A REGULAR BASIS
SUPPORT MANAGING SCHEDULES, * There are 8 dimensions for measuring team
MEETING DEADLINES, KEEPING THE TEAM alignment:
CURRENT ABOUT PROJECT PROGRESS: : o
. Clarity of Focus & Direction
* Regular and predictable communication . Ability to Deal with Conflict
should be established for specific focus items _Individual Commitment to the Team
and audiences such as technical reviews, . Quality of Team Decision-Making
project status updates, schedule alignments, . Quality of Team Communication
stewardship meetings, and team development . Structure & Support
initiatives.

. Clarity of Roles & Responsibilities

8. Team Well-Being.
(SEE PROJECT TEAM ALIGNMENT CHART BELOW)

+ Meeting protocols should include the purpose
of the meeting or communication, expected

outcomes, attendees including SME's, and * Survey results are typically reported for the total
meeting time-frames (start/stop). project team and also broken out by sub-teams

* Meeting management guidelines and best + Sub-teams meet to review their results, celebrate
practices for face-to-face and virtual meetings their strengths, and identify actions to address

should be standardized and circulated across high priority improvement needs.
the project.

PROJECT TEAM e
ALIGNMENT ™
o1
SURVEY COMPOSITE a1 -
- XYZ PROJECT . —
View the full case study at
terconpartners.com/pta 31
2.6
1. Focus & 2. Ability to 3. Individual 4. Quality 5. Team 6. Structure & 7.Roles & 8. Well-Being
Direction Deal with Commitment of Team Communication Support Responsibilities
Conflict to the Team Decision-
Making
LEGEND:
. Feruary-17 December-17

Needs

Improvement
4.0 4.0
Meets

Expectations

High
34 4.6 34 ’ 4.6 Performance

February, 2017 December, 2017
(Black Bar) (Grey Bar)
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LA S Increase Communication
Transparency Between Owners and Contractors

COMMUNICATION: The concept of transparency has frequently been associated
OWNERS & with the social responsibility and regulatory compliance. In
CONTRACTORS the project environment, it can be argued that increased

transparency in the communication between owners and
contractors has become a strategic imperative for achieving
predictable outcomes on projects.

TRANSPARENCY IS DEFINED AS “COMMUNICATING IN WAYS THAT MAKE IT EASY
FOR OTHERS TO KNOW WHAT YOU'RE THINKING AND/ OR WHAT ACTIONS YOU'VE
TAKEN OR PLAN TO TAKE, AND WHY."”

+ On projects, communication transparency means that as a team performs its work
in one part of the project, members also consider what other teams may need
to know that they know, and then share it in order to improve overall project
performance.

+ The good news is that on projects where transparency is practiced by owner and
contractors, tangible benefits are being produced including:

Y e

o 2 3
FASTER PROBLEM HIGHER QUALITY INCREASED
SOLVING SOLUTIONS FOR TRUST

DIFFICULT PROBLEMS

RN
JONPARTNERS

e




Ground Rules for Transparent Communication
& Productive Meetings

HERE'S WHAT TRANSPARENT COMMUNICATION LOOKS LIKE WHEN SENIOR LEADERS
IN THE OWNER AND CONTRACTOR ORGANIZATIONS COMMIT TO IT:

* Project leaders have full access to the information they need to make decisions in the
best interests of the project.

Leaders make their intentions and actions visible

“Bad news” is shared early, followed by joint problem-solving efforts.
+ Leaders agree to disagree without rancor or retaliation.

+ Mistakes are acknowledged and the lessons learned shared.

*+ Leaders agree not to criticize each other outside of their meetings.

AT THE FUNCTIONAL AND DISCIPLINE TEAM LEVELS, THE SAME GENERAL
PRINCIPALS APPLY:

Be willing to engage in honest and open communication.

Share what you know when it could help another team or team member.
Raise “red flags” and difficult issues when the project will benefit from it.
Admit mistakes openly and what has been learned from them.

Find ways to help others be successful.

B
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There are three reasons why increased transparency
is still a tough sell in some parts of the industry:

1 2 3

“SILOED"” THINKING. DISCONNECTED A LOW PRIORITY PUT ON
DECISION-MAKING. COLLABORATION & JOINT
Technical teams have a PROBLEM-SOLVING.
long history of working The absence of robust
in highly focused, self- communication channels A strong message must
contained work units, across the project be sent from the top and
and identifying closely organization can setup a reinforced again at all team
with their own technical situation where one team levels that collaborative
specialty or function. may have no idea what problem-solving and
the potential impact of a problem-prevention is
decision they're making everyone’s job:

will be on another team
- until it's too late! The
associated costs may be
sizeable and completely
avoidable.

“We're all in this
together!”

The more knowledge team members have about the status of the project, the
easier it is to make good decisions .. if transparency is lacking, problems can
easily lurk beneath the surface.”

- Richard Tregaskes, Faith+Gould.
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How Transparent Communication Makes Project
Outcomes More Predictable

IT IMPROVES THE CLARITY OF GOALS & PRIORITIES:

In a project committed to transparent communication, leaders share current
information about the relative priorities between schedule, cost, and quality at

different times in the project life cycle. Then priorities are established and decisions
made that ensure that everyone is pulling in the same direction.

2. SYNCHRONIZED THINKING & ACTIONS ARE PRODUCED.

When the context for decision-making is commonly understood, owners, engineers,
contractors and suppliers up and down the chain of command are making decisions
based on the same criteria.

COST MANAGEMENT IMPROVES.

Recent research indicates that up to a 50% reduction in re-work is possible when
the pool of information available to decision-makers expands, and there’s a strong
commitment to “no surprises”.

0%

00O REDUCTION

IN RE-WORK IS POSSIBLE




SNNrEehd 21 Establish a Trust-Based
Project Culture

1.  TRUST has been found to influence virtually every aspect of project management. In
the owner/contractor relationship it's essential for project success,

2. IT'SHARD TO ESTABLISH AND MAINTAIN TRUST ON PROJECTS BECAUSE:
* Projects are fast-paced and relatively short in duration

* Projects bring people together from different organizations and cultures who may
never have worked together before, and may never again.

* Projects are primarily populated with people who have a low preference for “soft
skills and social niceties”.

3. TWO WAYS LOW TRUST NEGATIVELY IMPACTS PROJECT PERFORMANCE:

* Interpersonal conflicts develop that often linger unresolved, and can eventually
cause split alliances within teams or between teams.

« Communication breakdowns can occur causing deadlines to be missed,
schedule delays, and/or re-work.

WHEN FIE
TRUST IS g
BROKEN o

—
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4. LAYING THE FOUNDATION FOR A TRUST-BASED RELATIONSHIP BETWEEN
OWNERS AND CONTRACTORS IS AN ESSENTIAL STEP IN ACHIEVING

PREDICTABLE OUTCOMES.

Trust can best be measured on four dimensions.

\1/
/1I\

COMPETENCE
Does the individual or
team have the skills,
abilities, knowledge, and
experience to deliver
what's required?

COMMITMENT
Willingness to do
whatever it takes to
complete a task or
achieve an objective.
Strong work ethic and
focus on getting the job
done right.

COMMUNICATION
The content and delivery
of messages is clear and
timely, with information

delivered in the correct

format to meet the
receiver's needs.

7N\
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COLLABORATION
Individuals and teams
work supportively with

each other. They're open to
other’s ideas and feedback

and look for win/win
solutions to problems.

ONEARITINICES
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A useful tool for measuring and reporting trust levels between
project owners and contractors is The Team Trust Index™

OWNER'S FEEDBACK: COMMUNICATION
= |
Talks "to others" rather than "about others" when | i
there is an issue ] |
L - | |
Honors and keeps confidentiality #
]i |

Checks to make sure that others understand what is —

Listens carefully to what we have to say without
judging

Shares needed information across teams without
restrictions.

being communicated ‘

Tackles difficult issues openly, without fear of reprisal f
s !

1 2 3 4 5

B Owner Self-Rating ~ ® Owner Rating of Contractor

CONTRACTOR'S FEEDBACK: COMMUNICATION

Listens carefully to what we have to say without judging

Shares needed information across teams without
restrictions.

Talks "to others" rather than "about others" when there
is an issue

Honors and keeps confidentiality

Checks to make sure that others understand what is
being communicated

Tackles difficult issues openly, without fear of reprisal

M Contractor's Self Rating B Contractor's Rating of Owner

BEST PRACTICE: Results are reviewed in a joint meeting with the participating owner and
contractor teams. Specific issues/behaviors that contributed to each team'’s self-ratings -
and the ratings given to the other team - are discussed in detail. A plan forward is agreed
to: 1.) reinforce identified strengths of the combined team, 2.) close current gaps, and 3.)
focus on actions that will strengthen trust in all four dimensions.

CONPARTNERS
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5. LOW TRUST ALWAYS ESCALATES PROJECT COSTS.

When trust is low in a company or relationship, it places a hidden “tax” on
every transaction, every communication, every interaction, every strategy,
and every decision > bringing speed down and sending costs up.

- Stephen M.R. Covey, The Five Dysfunctions of Teams. 2012.

TELL-TALE SYMPTOMS OF LOW TRUST ON TEAMS

DELAYS IN “Data wars”; reduced risk-taking; lowered commitment to
DECISION-MAKING implementation

Withholding information, going around others, failing to
get clarification about assignments and/or agreements
during meetings.

The “real” issues doesn’t get surfaced. In addition, people often
try to avoid arguments by informing each other of things at the
last minute when it's too late to make changes.

UNDER-
COMMUNICATION

CONFLICT
AVOIDANCE

PEOPLE ARGUE FROM | They use lots of “absolutes” with each other - “You always...”,
EXTREME POSITIONS |*You never..."

PEOPLE JUMP They don't test their assumptions for correctness or validity.
TO CONCLUSIONS They don’'t examine or share their stories to get the truth.

SOLUTION:

Make skill development training in and coaching in conflict management available to
project managers and team leaders. A significant skill gap in this area exists across all
industry sectors - fossil fuels, renewables, and power, according to a 2017 study conducted
by the Center for Creative Leadership. (The Leadership Challenge in the Energy Sector:
What's missing when it comes to leadership talent?)

7N\
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The Five Value-Adding Business Benefits of High
Trust on Projects:

1. CLIENT RELATIONSHIPS ARE MORE OPEN AND MORE POSITIVE.

2. TIME TO MARKET IS ACCELERATED.

3. RISK PREMIUMS IN CONTRACTING ARE REDUCED.

4. TOTAL PROJECT COSTS ARE REDUCED.

MORE EFFECTIVE COMMUNICATION OCCURS ACROSS THE PROJECT.

6. IMPROVED RESILIENCY IN RESPONDING TO UNFORESEEN
CHALLENGES AND SET-BACKS.

Hartman, F.T. The Role of TRUST in project management. Presented at PMI® Research Conference 2000.

At its simplest, Trust is a catalyst for a project to be
more-focused, more efficient, and more nimble.
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TAKEAWAYS

MANAGING COSTS Managing costs and making projects outcomes more
AND MAKING PROJECTS predictable are a strong focus in the energy industry today,

MORE PREDICTABLE and in many others.

Without intending to diminish the importance of technical
experience and technical skills, this paper has suggested that

“transactional skills” - leading, coaching, establishing trust,
communicating transparently and resolving conflict - when
they are skillfully applied, significantly impact project success.

Therefore, we recommend the following steps in order to
fully leverage those resources:

1.  Include planning and budgeting for human capital development in the early stages of
project planning.

2.  Conduct owner/contractor relationship building prior to or during project kick-off.
Agree to review commitments and the state-of- the- relationship on a quarterly basis
- even if there are no apparent “problems”.

3. Develop a Maintenance Plan that ensures that the project's human capital
resources remain up and running and properly functioning throughout the project
life cycle, e.g.
* Provide leader and team coaching on an as-needed basis.

* Support Team Building Sessions for individual teams and/or cross-functional and
cross-discipline teams

* Provide opportunities for skill-building in the leadership, teaming and transactional
skills noted above

+ Conduct periodic “Pulse Surveys” for the purpose of:

- Ensuring the project team stays aligned to the ebb and flow of the critical objectives
across the project life-cycle

- Keeping leadership in touch with the challenges and successes individual teams and
team members are experiencing

- Best Practice: Include contractors in pulse surveys as well as members of the owner
team for a full project team perspective.
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MISSED DEADLINES?
COST OVER-RUNS?
COMMUNICATION BREAKDOWNS?

Tercon has a 30-year track record helping some of the
world’'s best-known companies achieve quantifiable
improvements in company and project performance.

AN
TERCONPARTNERS

LEADERSHIP. SOLUTIONS. STRATEGY.

N

TerconPartners can help you prepare current
and future leaders to lead your company through
present and emerging business challenges.

LET'S STARTA \7/55 ;:;cgonsgatrtnlmers.com or call
CONVERSATION... .388. o learn more

Or contact TerconPartners at
info@terconpartners.com to get started.
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Responsibility for Minimising Construction Material Waste
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ABSTRACT

Construction activities generate residual materials which are known as construction
wastes. In cases where the producer takes no responsibility, the project may be affected
due to the proliferation of waste on site. For successful delivery of any construction
project, effective waste minimisation is vital. However, the discourse on who should be
responsible for minimising waste continue to ravage the industry. This study attempted
a review of the roles and responsibilities of construction professionals viz-a-viz their
liabilities and actual practices. A total of 730 questionnaire were administered to
building construction professionals in Lagos, Nigeria to determine who should be
responsible. Data were analysed using relative importance index (RII) and according to
the results, architects were ranked first while project managers/site managers and
contractors/developers were ranked second and third respectively. One of the
limitations of this study is that it forms part of an ongoing research to develop a circular
economy framework for minimising construction waste. In conclusion, the study
recommends collaboration of all stakeholders in ensuring efficient waste minimisation
at all stages of construction.

Keywords: Construction industry, construction waste, minimisation, Nigeria,
responsibility

BACKGROUND

According to the Waste Framework Directive 2008/98/EC (European Commission,
2008), waste is any substance that the owner does not need anymore and intends to dispose.
Similarly, Omole and Isiorho (2011) described construction waste as left-over from a
production process that can be utilised in creating other components or materials. Though waste
is inevitable on construction projects, it can be effectively minimised. Several waste
minimisation measures have been identified in the literature. For example, WRAP (2009)
revealed five design strategies for minimising waste. These are design for material
optimisation, design for off-site construction, design for use and recovery, design for waste-
efficient procurement, and design for deconstruction and flexibility. Likewise, Greenwood,
Jones, Snow, and Kersey (2003) identified factors including just-in-time delivery, materials
stock taking, procuring materials with fewer packaging, careful storage and avoiding over-
ordering of materials as potential waste minimisation measures at the procurement phase. In
addition, Lu and Yuan (2013) observed that if off-site construction techniques such as
prefabrication and pre-casting are employed during construction, waste could be reduced.

Recently, there have been claims directed towards waste management methods. Firstly,
they are end of pipe solutions to waste (Ajayi, 2017). Secondly, they cannot prevent waste
generation rather, they can only divert waste from landfills. Lastly, one of the options of waste
management (i.e. recycling) consumes energy and emits carbon dioxide (Chong & Hermreck,
2011; Saraiva, Borges, & Filho, 2012). These are clear distinctions from waste minimisation.
Responsibility for waste management has been discussed in the literature. For instance,
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Osmani, Glass, and Price (2006) indicates that architects should take responsibility to minimise
waste through designs while contractors should ensure effective waste management. In
addition, Sapuay (2016) recommended that contractors should produce waste management
plan and encourage sorting and segregation activities on site. From these studies, it is clear that
contractors are responsible for waste management. However, responsibility for minimising
construction material waste is unclear.

In Nigeria, waste minimisation is a challenge for the construction industry. Efforts have
and are still being made to minimise waste. For instance, site waste management plan was
identified by Oladirin (2009) as one of the potential measures for minimising waste in the
Nigerian construction industry. Likewise, Adeagbo, Achuenu, and Oyemogun (2016) revealed
that waste could be minimised if a policy framework is introduced at the conceptual stage.
Despite these efforts, the discourse as to who should be responsible for minimising waste
continue to ravage the industry. It is against this backdrop that this study seeks to identify
people or entity that should be responsible for waste minimisation. The structure of this paper
follows a review of the roles and responsibilities of construction professionals. Second, the
research method and approaches were presented. Third, the results were presented, justified
and discussed. Lastly, conclusions and future research were highlighted.

ROLES ANDRESPONSIBILITIES OF CONSTRUCTION PROJECT TEAM

The roles in construction cut across the entire duration and phases of projects.
According to Warwick Institute for Employment Research (WIEC) (2010), the roles can be
divided into craft, technical, and professional and managerial roles. Craft roles encompasses
trades occupations such as wood, exterior, interior, specialist, and plant. Technical roles
provide support for construction professionals based on their practical knowledge and
techniques. For instance, an estimator provides technical support for the quantity surveyor.
Other technical support roles include architectural technician, computer aided design operative,
construction technician, plant technician, and roof technician (WIEC, 2010). Professional and
managerial roles require higher education qualification and training. These roles include
design, surveying, management, and planning while professionals and managers involved
consists of architects, civil/structural engineer, quantity surveyor, construction manager, senior
executive, town planner, facilities manager, site supervisor, and project manager (WIEC,
2010). While the expertise of some professionals are required at the pre-construction or actual
construction phases, some are required throughout the phases. For example, architects’ role
encompasses all phases of construction while contractors/developers are involved at the actual
construction phase.

Some studies have described the responsibilities of construction workforce. For
example, the British Standard Institution (1985) formally defined and clarified roles in
construction. Scott and Assadi (1999) studied the responsibilities of construction supervisors
and civil engineers in keeping site records. Similarly, Brochner (1994a, 1994b) reviewed
responsibilities for site investigation while Jaynes (1994) examined client’s role in the success
of construction projects. In addition, Price (1994) reviewed the roles and responsibilities of
sub-contractors in the construction processes. In support of Price’s study, Murdoch and Hughes
(2000) described roles involved in the processes. Furthermore, Ndekugri and Rycroft (2000)
highlighted the responsibilities of some stakeholders including contractor, planning supervisor,
sub-contractors, designers, architect, quantity surveyor, suppliers, clerk of works, and
employers. These studies provided information about the roles and responsibilities of project
team members, but offer little or no view on minimising construction waste.



In the context of this study, the roles and responsibilities of 11 construction stakeholders
including operatives are highlighted in Table 1.

Table 1: Roles and responsibilities of construction workforce

Project Player Key Responsibility Construction
Phase
= 20 7
- § 2
A
Architect The professionals concerned with the design, v v v

material specification, and building aesthetics.
Project/Site Managers Those responsible for the day-to-day activities v v v
on a building project from its inception to

completion.
Contractors/ Those responsible for the construction and v
Developers completion of building projects as well as the
management of sub-contractors.
Builders The professionals responsible for building v v
construction management and maintenance.
Quantity Surveyors  The professionals responsible for cost control, v v v

estimation, procurement, and calculation of
material costs and work done.

Labourers Those responsible for carrying out tasks set by v v
supervisors

Client(s) An individual or a group that engages all other v v v
professionals and commissions the project.

Engineers The professionals concerned with the v v v
structural stability and strength of buildings.

Government Agencies responsible for ensuring compliance v v v
to building codes and regulations.

Sub-contractors Those responsible for completing part or all of v
a project as allocated to them.

Material Suppliers Those responsible for supplying diverse types v

of materials as required for the project.

According to Elms and Brown (2012), professionals have to accept these
responsibilities because they underpin their decisions. Furthermore, Klein (1995) categorised
responsibility into four, which are causal responsibility, legal responsibility, moral
responsibility, and role responsibility. Causal responsibility as described by Elms and Brown
(2012, p. 186) is the “responsibility of doing something”, which arises from a decision made
by an individual or a group. For example, a client might want a spiral staircase, the design team
and contractors will take the responsibility to provide it. Legal responsibility is the right of an
individual or a group to pronounce or make a binding decision. For instance, the client has the
responsibility, authority, and ownership to make decision (Elms & Brown, 2012) while those
employed by the clients have the responsibility to act in the interest of the client. Moral and
role responsibilities are related because they inform the way one should act and can be referred
to as personal and professional roles respectively (Elms & Brown, 2012). Moral (personal)
responsibility implies the ability of professional to make good decisions while role
(professional) responsibility entails decisions that align with the ethics of the profession. Based
on the categories of responsibility, it is important that construction professionals act
responsibly.



METHODOLOGY

The study was conducted to identify those responsible for minimising construction
waste. A survey research design was adopted because it allows data collection from a sample
(representative) of a larger group (Flower Jr., 2013). To collect data, a descriptive cross-
sectional survey through the use of questionnaire was employed. The suitability of
questionnaire survey for collecting large amount of data (Noam, 2008) justifies its adoption in
this study. The opinions of building construction firms in Lagos, Nigeria were sought. The
survey questionnaire was randomly administered online (email & web-based) to 730 firms
identified from Vconnect (an online register of firms in Nigeria — www.vconnect.com). The
questionnaire consists of closed-ended questions which require respondents to rank the
multiple choice answers.

The data collected was analysed using the Relative Importance Index (RII) analysis. For
each response, the RII calculates the summative weighing frequency score. The RII was
calculated using the equation below:

w

RII = 3

Where w = weight (1, 2, 3,4, 5...), A =highest weight, and N = Total number of responses.
criteria:

FINDINGS AND DISCUSSION

Overall, 700 questionnaires were emailed while 30 were administered face-to-face. A
total of 464 were returned while only 243 (33.3%) were duly completed and found appropriate
for this study. For construction management study, response rate of 20 — 30% have been
reported as the norm (Takim, Akintoye, & Kelly, 2007; Dulaimi, Ling, & Bajracharya, 2003).
As aresult, the response rate obtained in this study is considered appropriate. The demographic
data shown in Table 2 indicates a cross-section of respondents’ professions with the majority
being architects followed by quantity surveyors and project managers respectively. The
majority of respondents are educated and experienced which enhances the credibility of their
responses. The characteristics of firms surveyed are represented in Table 3. Privately owned
small scale construction firms constitute the majority. These firms have been operating for
more than 21 years and are majorly specialised in new builds.

Table 2: Respondents Profile
Respondents’ job description

Frequency Percentage
Urban planner 1 0.4
CEO 14 5.8
Manager 7 2.9
Project Manager 40 16.5
Architect 88 36.2
Engineer 25 10.3
Contract/Quality Manager 2 0.8
Quantity Surveyor 53 21.8
Builder 11 4.5
Technician 2 0.8
Level of Educational
Ordinary National Diploma 2 0.8
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Higher National Diploma 30 12.3
Post Graduate Diploma 10 4.1
Bachelor Degree 78 32.1
Master Degree 120 49.4
PhD 3 1.2
Table 3: Organisations’ characteristics
Ownership Status
Frequency Percentage
Privately owned 161 66.3
Partnership 38 15.6
Government owned 18 7.4
Public Limited Company 26 10.7
Age of Organisation
1-5 years 48 19.8
6 — 10 years 58 23.9
11— 15 years 39 16.0
16 — 20 years 34 14.0
Above 21 years 64 26.3
Size of organisation
Up to N50million (Small) 114 46.9
AS51 - H500million (Medium) 60 24.7
Above M501million (Large) 69 28.4
Area of project specialisation
New build 208 85.6
Maintenance/repair 17 7.0
Renovation 14 5.8
Demolition/deconstruction 4 1.6

The respondents were asked to rank the three main people or entities who should be
responsible for minimising construction material waste. It appears that all stakeholders
involved in building construction are responsible. However, based on the result presented in
Table 4, architects, project managers or site managers, and contractors were ranked 1st, 2nd,
and 3rd respectively. This result implies that the onus of material waste minimisation is on
these three while the least person responsible is the material supplier. Test statistics was applied
to these rankings to test the significance of the result (see Table 5). The value of Kendall’s
coefficient of concordance (W) obtained was 0.760 at 95% confidence level. A p-value of
0.022, indicate that there is significant degree of agreement between respondents as per the
rankings for minimising construction material waste.

Table 4: Stakeholders responsible for minimising construction waste in the NBCFs

Stakeholders Rank (1%, 2", and 3%) W RII Rank
1 2 3

Architect 54 25 17 229 0.314 1
Project Managers/Site 38 42 29 227 0.311 2
Managers
Contractors/Developers 31 25 32 175 0.240 3
Builders 19 38 33 166 0.228 4
Quantity Surveyors 27 22 24 149 0.204 5
Labourers 23 20 30 139 0.191 6




Clients 18 16 23 109 0.149

Engineers 8 13 22 72 0.099 8
Government 13 11 4 65 0.089

Sub-contractors 1 21 18 63 0.086 10
Material Suppliers 6 10 11 49 0.067 11

Table 5: Kendall’s Coefficient of Concordance Test of Agreement

Kendall’s Coefficient of Concordance

12 7.600
df 2

Asymp. Sig. 0.022
Kendall’s W? 0.760

The finding of this study reflect the fragmented nature of the construction industry
where there is disunion about who should take responsibility for specific actions. Although,
waste management measures have been considered as contractors’ responsibilities (Osmani,
Glass, & Price, 2000), it is clear that there is no consensus about who should be responsible for
minimising waste. There has been criticisms around the roles played by architects in
minimising material waste. Previous studies (Osmani et al., 2008; Faniran & Caban, 1998;
Ekanayake & Ofori, 2004) have traced the generation of waste to design and recommended
that architects should be proactive in minimising it. They are to design buildings for reuse and
recovery, offsite construction, material optimisation, waste efficient procurement,
deconstruction, and flexibility (WRAP, 2009). If Nigerian architects can design out waste and
adopt the strategies recommended by Ajayi (2017), material waste generated should reduce
and more sustainable buildings could emerge. This finding aligns with that of Osmani et al.
(2006) that architects meed to prioritise waste minimisation design practices. However, it
should be noted that waste minimisation is not the sole responsibility of architects (Osmani et
al., 2008) but all project players including material suppliers and government which were least
ranked in this study. In addition, the finding aligns with previous studies (Ajayi, 2017; Osmani
et al., 2008; Ola-Adisa, Sati, & Ojonugwa, 2015; Liu, Osmani, Demian, & Baldwin, 2015) that
have recommended that architects take proactive measures by adopting waste minimisation
measures at the design phase.

Project/site managers and contractors/developers were ranked after architects, which
implies that they are also responsible for minimising waste. Previous studies (Begum, Siwar,
Pereira, & Jaafar, 2007; Yeheyis et al., 2013; Coffey, 1999) have indicated that waste
management should be part of project management and that project managers should develop
waste management strategies especially at the planning stages. This finding suggest that project
managers through their managerial roles and skills can contribute to waste minimisation by
ensuring appropriate planning of construction processes and activities. This align with the
findings of Alwi, Hampson, and Mohamed (2002) that identified important roles of
construction project managers in minimising waste.

According to Enakayake and Ofori (2000), to control waste is to prevent its occurrence.
This implies that waste minimisation should start from the planning phase. Architects,
project/site mangers, and contractors should thus be responsible for minimising material waste.
This could be achieved in different ways including low waste design, specification of low waste
materials, effective site planning, and adoption of modern method construction methods. A
study by Ajayi (2017, p.202) clearly identified different strategies for designing out waste,
which are: “error free design, early involvement of contractors, design standardisation,
adequate design coordination, and design freeze”. The onus of waste minimisation lies on
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architects being the designers whose drawings the contractor/developer interprets into actual
construction. The implication of the finding for practice is that waste minimisation should be
considered at phases of construction and by all project stakeholders including operatives. In
addition, it highlights the need to clearly specify in the contract document, the roles and
responsibilities of all parties involved in construction.

CONCLUSION

Waste management is one of the challenges of the construction industry. This issue has
been the discourse of many studies where the causes, sources, types and management measures
have been identified. This study is one of the few that have been undertaken on who should be
responsible for minimising waste. The roles and responsibilities of construction professionals
were reviewed and a questionnaire survey of 243 building construction firms was used to
investigate responsibility for minimising waste in the Nigerian construction industry. The
results indicate that architects, project/site managers, and contractors/developers should be
responsible for waste minimisation. There was significant agreement between respondents
about these professionals being responsible. The study indicates that waste can be minimised
at the planning stage. Therefore, architects specifically should consider waste minimisation
measures. More so, project/site managers and contractors/developers should be proactive and
use their managerial skills and experience for effective site planning. It can be concluded from
the study that all project stakeholders including operatives, material suppliers and government
should also be responsible for minimising waste. Collaboration of all project stakeholders at
all stages of construction would contribute to efficient waste minimisation. This study forms
part of an ongoing research to develop a circular economy framework for minimising
construction waste. Using a quantitative approach, the study has investigated responsibility for
minimising waste. Future studies should adopt a qualitative approach and data may be collected
in other countries.
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ABSTRACT

Currently, the biggest item on top of any CEQO’s to-do list is creating, shaping and
transforming their organization’s culture to be more responsive to permanent
change. CEO’s talk about the values of integrity, trust, empowerment and leader
development as essential within the new damaging environment of VUCA
Management. This paper will guide you through the hazards of working within
this ever-changing environment to understand how to prepare, how to manage the
impact of the continuing change and how to safely negotiate a passage out
again. He will demonstrate how the project professionals can reinforce these
values through personal example and by ensuring they cascade throughout the
organization. By delivering this change through effective leadership this will help
to shape and reinforce the future business culture. In the ever-changing world that
we now live and work in, disruption is as great as it has ever been, meaning we
are seeing all aspects of VUCA within our own environments.

OVERVIEW

Katrina, Wilma, Irma and Maria. To some these seem to simply be names of innocent
girls, but to others, these names leave chills down the spine with memories of fear and
destruction. In 2017, two of these names were hurricanes that tore through the Islands of
the Caribbean, leaving behind their trail of devastation, this was especially true about the
British territory of Anguilla.

The island of Anguilla sits to the East of Puerto Rico and on the tip of the arc of the
Caribbean cluster from the Dominican Republic as the most easterly island to Barbados
at its most southerly point. This makes it very susceptible to the elements of the weather
and in this short period in late 2017, this was demonstrated as never before for the citizens
of this long forgotten paradise island.

The United Nations Office for the Coordination of Humanitarian Affairs (OCHA)
reported that over 90 percent of structures on hard-hit islands were damaged or destroyed.
Hurricane Irma, one of the most powerful storms ever recorded in the Atlantic, ripped
through Anguilla with Category 5 strength. Impacting the island with sustained winds as
high as 185 mph, this caused catastrophic damage to numerous island businesses and
homes as the storm continued toward the U.S. mainland.

The winds lasted 37 hours, making Irma the longest-lived storm of such intensity
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anywhere around the globe for at least the past 50 years.!

With an almost immediate response from the UK Government and from an island-wide
rallying talk by its Governor, Tim Foy OBE, the recovery programme was rapid and
although not ideal in places, highly impactful with its tremendous efforts of the British
Armed Forces in the shape of the Royal Marines and with the islanders pulling together
to get the island functioning and safe as quickly as possible.

Now, over eighteen months later, the island looks to be its idyllic self again, but with the
Governor’s aims for greater economic development and public safety as his driving
strategy for the period of his incumbency, are there lessons we can learn from the event
and towards managing post disaster recovery in the future when we walk into the VUCA
Dimension of Project Management?

POST DISASTER VUCA DIMENSION MANAGEMENT

The term VUCA and the art of VUCA Management was first introduced by the US
Marines, upon their arrival in the Middle East in 1991. It was given this name due to the
new, original nature of the extreme conditions and the nature of warfare, that they
previously had not observed or been involved in. The term described the ever-changing
conditions that were found in both Afghanistan and Iraq.

Today, the term has evolved into mainstream business, but other than the nature of the
business itself, very little has changed. In a world where it is believed that it becomes
smaller every day, the VUCA dimension also looks how the world spins a little faster as
well. Today’s business world also offers extreme conditions, just like the US Marines
discovered, however, just of a different nature.

In this ever-changing world, we have a totally new environment to contend with, where
laws, rules, norms, technologies and techniques, behaviours, values and the economy are
nothing like they were only a few years ago. What people used to almost guarantee or
depend on to be developing and growing their business, these days, no longer exists with
an environment of ever shifting sands to try and grow and develop. Put quite simply, the
world as we know it, will never be the same again.

So, knowing that it is called VUCA is one challenge, understanding the four elements in
a little more detail, allows us to learn how to manage this dimension so much more.

Volatility, something that is simply characterised by or subject to rapid or unexpected
change and lack of stability. In simple terms, things that are changing continuously,
weather that be the weather conditions, the financial stability of a nation, or a change in
the terms of an agreement that had previously been in place, such as Brexit between the
United Kingdom and the rest of the European Union nations. What is currently true and
dependable, may simply not be or in extreme conditions, may not even exist tomorrow.
Products and services that are an absolute success today can become worthless or be
removed within the same financial year.

Uncertainty, an indefinite that is not reliable or constant and becomes unpredictable in its
nature. The lack of ability to foresee what major changes might come introduces a higher
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likelihood and impact of risk around your working environment. Within a disaster zone,
the unpredictability of the behaviours of the people, or the next phase of weather can make
it almost impossible to make progress. In the modern world of finance and technologies,
it is impossible to predict with certainty how markets will evolve. A secure stable asset
within a community or fixed values in the economy and on the stock exchanges around
the world can collapse and disappear overnight. Add to that, the factor which was
discussed earlier, that the world seems such a smaller place these days than in the past,
then due to the nature of globalization, a relatively small impact in one environment, such
as within the world of finance with its financial products when it comes to changes in
taxation laws etc. and how they may have huge worldwide consequences, described best
as the butterfly effect.’

Complexity, a whole or a complete item, made up of convoluted or interrelated parts.
Whether this is an endless number of weather patterns, or the solution development around
a wiring or tunnel system which needs to be unraveled to be better understood, with early
warning signs of success and failure. With the ever increasing numbers of systems,
technologies and methodologies being offered to help resolve problems in the modern
world and with the constantly new instruments and regulations to deal with, we are now,
as a society in danger of become technology dependent. So many argue that technology
1s making life simpler, however when it is looked at closely, this is not always the case.
One of the greatest methods of problem solving and solution development, is simplicity.
This does not in any way mean not using technology to help and assist us, but instead to
leverage the technology in our favour and to understand what the systems and tools are
actually doing for us, before we blindly trust them. This is becoming more prevalent as
we consciously control Al & future technologies and its impact on organizations and
individuals so that they do not control us. These days, even with a world where we seem
to have more experts than ever before, the world is moving and changing in ways that no
one has predicted or seen before.

Ambiguity, a communication or environment that leaves doubt and with a capability of
being read or misunderstood in multiple ways. In a world today where we have more
information than ever before and we are bombarded with news and data, it becomes so
much harder to decide what is relevant, what comes from a reliable source and how this
information or data changes our views, behaviours or values towards situations and
circumstances. Red meat and milk are good for you, or are they. Depending upon the
research that you read there are arguments both ways. In a world of social media, how
does the freedom of information exchange across cities or the globe influence what you
are trying to achieve or perhaps ignite a new problem? Through the term of the current
President of the United States, we have been introduced to a new phrase, ‘Fake News’,
but who determines and what determines these days what is real and what is fake? Old
certainties, the trust points that we used to rely on have disappeared, because of the volume
and unpredictability of what we hear and say, leading to many leaders avoiding taking
positions or decisions until they know more, when the problem is that they already have
too much. In this ever-expanding environment of information management, it becomes
increasingly more difficult to find clarity.

UNDERSTANDING VUCA



Now we have a clearer understanding of the term VUCA, it is important to start to
determine what it really is and how it should best be managed, for the VUCA Dimension
and VUCA Management is much more than just a simple new phrase. VUCA is in
essence, a contextual aberration, meaning that although wrong to the naked eye, under
closer scrutiny, the aberration can seem reasonable, even rational, when it is placed into a
certain context or environment.

This does not mean therefore that the aberration does not exist, just that to view it and to
work within it, the people involve require a different way of thinking and behaving and to
be open to change, with greater regularity and greater impact. In September 2017, at UT
Dallas, I introduced a new concept to project management and from there, it has been
developed and experimented by many larger organisations than my own, Innovation
Project Management. (iPM). We look further into iPM later in the paper, however for
now, it just leaves me to say that iPM and VUCA Dimension Management are and will
further, become the future shape of Business Management in our ever changing world.

With the accelerating rate of change (volatility), lack of predictability (uncertainty),
interconnectedness of cause and effect forces (complexity) and an ever stronger potential
for misreads (ambiguity), the development of ideas beyond the norm will gradually
become the new shape and the new norm of modern life.

VUCA PREPARATION - PRE PROJECT ASSESSMENT

A firefighter never enters a burning building before they know what they are entering.
This is what they are taught from the first day and it stays with them forever. In a world
where disasters and change can happen at a moment’s notice, being as well prepared
before you start, has always been the best advice and when stepping into the VUCA
Dimension, this could never be more true. Although this may take time, it is essential that
it is carried out before releasing any resources into the environment. The aim of the early
assessment to reduce any situation of being ‘mission blind’. It is fine saying that you are
entering into a volatile situation, but what volatility and how much volatility?

If uncertainty to project managers means risk, then what are the sources and causes of the
uncertainty and just how much risk is it we are taking and what is our tolerance towards
risk? Hearing that a situation is complex is meaningless, unless you know what it is that
makes the situation complex, is it the goals, the procedures or the people? Finally, what
information do we have and what exactly are we missing or mis-understanding that makes
it seems ambiguous and why?

The most commonly recognised framework that has been used for disaster management
in the past, is the Faulkner Framework.> This approach was developed in 2001 and has
been used to establish a safer environment particularly in the tourist industry for Disaster
and Emergency Management. Faulkner uses six steps to navigate the management of
potential and actual hazards and the foreseen dangers within an environment. Although
there are six steps to the framework, the focus of the framework is predominantly around
repair and recovery post disaster or emergency. As part of the VUCA Dimension the
design of my framework, built within the VUCA preparation assessment, has a greater
focus on preparedness and planning before the deployment of any resources or actions to

maximize the impact of those working within the dimension and to minimize the
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casualties suffered during the operations.

Tourism Disaster Management Framework
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Figure I- Tourism Disaster Management Framework (Modified from Faulkner, 2001) *

VUCA DIMENSION FRAMEWORK - STEP ONE - PURPOSE

No one does anything without reason, so the idea of entering into a dimension that can
cause so much turmoil, means that the understanding of why you are entering becomes
even more prevalent. Step One of the VUCA Dimension Framework (Reeson 2019), is
the purpose, or reasoning for entry into such an explosive environment. Within this first
step of the process, gaining a full clarity of the scope of work and objectives to be
completed should be attempted, even if the approach of how you will actually achieve
those goals is not known at the time. Understanding what has to be done and what control
mechanisms you are putting in place for the organisation and your team, allows for a
greater robustness and trust for those involved and those impacted.

The greatest challenge of this step is to be able to envisage the end goal state, the ideal
solution to the problems that you are likely to incur and the most effective resolutions to
the many issues and risks that lay in waiting. However, having the vision is one thing,
being able to articulate the corporate or organizational values and cultures that you stand
for and for those that you may be entering into, is a further challenge. Having carried out
the pre-project assessment, you should by now have a clearer indication of the context or
the environment that faces you and so translating it into tangible activities and balancing
this against the risks and issues within this validated approach becomes the driving factor
to convince those involved that you can achieve the goals planned for within the step.

To generate the positivity in the operational tasks, the VUCA leader needs to create, to
shape and to transform their team, so that they all recognise this is not a normal or routine
operation, but instead something completely new, each and every time. By relaying this
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understanding to the team members and those either directing the operations or to be
supported during the operations, this develops and establishes the right culture amongst
all those involved with a belief that success is within them. The danger that you have to
be aware of at this point is that as the VUCA leader, you have to set the right tone, mindset
and responsibility.

By establishing and embedding the confidence and trust within the team, you are
improving the chances of success, but be wary at this point not to become too confident
so as to have to team believe that no matter what the danger, they cannot fail. It is through
the recognition of failure, that we improve our self-awareness around what it will take to
be successful. With the culture, values and right tone set, the team and the organisation
behind the team, can now become more responsive to regular and unexpected change.

VUCA DIMENSION FRAMEWORK - STEP TWO - RESOURCING

The successful delivery within any VUCA dimension, needs the right people. That seems
simple to say, but it is true. The old adage of the right person, doing the right thing at the
right time never is stronger than within the VUCA dimension. However, identifying and
then developing the right people, does not come easily and requires the development of
the right talent, for the right tasks, in a timely manner with evolved leader mindsets.

One element that is crucial to success, is that those involved must be a team, where their
combined force of all their elements are greater than any one singular entity. One major
difference between a standard team and a VUCA prepared team, is the leader’s
willingness for empowerment and shared responsibility. By empowering the team
resources more than within a routine environment, this will allow the resources to make
decisions as and when necessary and not simple wait for one person to drive the operations
forward. With this additional responsibility, this offer the opportunity for the team
resources the room they need to adapt and grow into the roles that they have been deployed
in.

This ability to share the decision making and the responsibilities appropriately amongst
everyone, establishes and then develops further team integrity and the essential
behavioural value of trust. However, this only takes the team and its ability so far and
there is a further step within resourcing that must be clearly understood, by the
management, the leadership and the team. Everyone working within the VUCA
dimension must be prepared to mix and match their skills, resources and knowledge to
ensure that the response rate aligns with the rate of change. Within this aspect of
resourcing of the team, comes the strength of adaptability, not so that you are just strong
and skillful within your own discipline, but that each team member can alter and adjust to
secondary and tertiary roles as the changing environment demands it.

By designing and shaping the team members, this allows the leaders to build their team
values around the vision and mission goals which were solidified and then approved in
Step One. This allocation of the right resources, to deliver the change to the VUCA
circumstances, allows the team to leverage the use of its technology, understanding what
benefits can be gained with their use, but avoiding the dangers of believing that technology
provides the only solution, leading the team to become technology dependent.

The final aspect of the second step, is to understand that no one person, has the answer to
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every question and so by establishing a learning environment for the team to share best
practice and to have the opportunity to voice their views around different challenges, this
leads to the whole team proactively managing the VUCA change.

To close the step, it is also important to remember one last and crucial fact, when stepping
into such a dimension, people react and change dependent upon their circumstances and
emotional acceptance of the change and although this paper does not cover the important
aspects of Emotional Intelligence, it is important enough to briefly mention how people
react and then respond in an ever-changing environment.

As the leader of the VUCA dimension’s operations, it is essential that you can first
understand yourself, your strengths and weaknesses, and your needs and emotional
triggers to be able to consciously navigate yourself as well as those that are inside the
team. What requires constant review and reinforcement, is a set of emotional and social
skills that can influence the way perform. These signs and skills are shown as the way
we:

v' Perceive and express ourselves

v" Development and maintain social relationships

v Cope with challenges

v" Use emotional information in an effective and meaningful way

The VUCA dimension and the circumstances and actions that take place within it, impact
on three key levels and it is paramount that the appropriate person at the right time is
reviewing how these levels are changing inside and as a result of the operational tasks.
The three levels that require constant review and supervision are:

v Organisation level and how the structure is holding up against the strain of the
rapid change and fluctuating circumstances

v Task level and how the work that you are committed to has and is changing and
how the team carrying out the work is adapting to the change

v Personal level, effecting the values and the cultures of those involved and how
they are now changing due to the environment and the results of the operation

VUCA DIMENSION FRAMEWORK - STEP THREE - ACHIEVEMENT

As everyone knows, a plan is only as good as it is executed. So a strong, robust plan
before entering the VUCA dimension, is a key attribute towards success. However, how
do you plan for so much uncertainty and for a leap of faith into the unknown?

By establishing simulations of the various scenarios that the management and team are
predicting and then practicing them in a safe environment before they are executed, allows
a clearer understanding of what might have to be done to deliver success within the
environment but also creates and develops a comradery within the team that is so under
valued by so many people that do not understand the importance of high performance in
a team.

One specific difference between a normal ‘safe’ environment and that of the VUCA
dimension, is knowledge management and the provision of time and space to ask
7



questions that challenge the status quo. All too often, within the normal environment, we
record of lessons and then feed them into our tasks and projects at pre-approved times or
reviews weeks or months apart. The VUCA dimension does not offer the luxury of pre-
approved reviews with great distances between them. No, within the VUCA environment,
the team and management learn their lessons and then immediately implement them as
fully as possible to maintain traction with the deliverables. One very key role that the
VUCA leader has to play whilst the delivery of the tasks is being carried out, is the regular
reinforcement of the mission and a reminder to the whole team of the purpose and
reasoning for this commitment that they established in Step One.

This is best achieved by creating a drumbeat, a message that maintains focus and reminds
the management, the team and all other involved of their responsibilities and expectations.
Having now creating an environment where your team is progressing with their tasks, be
ready to change at all times. Just as you feel that progress is being achieved and you can
start to see the next milestone or deliverable, your VUCA environment promises you one
thing, that nothing will stay as it seems. With this heightened situational awareness of
constant change, it means that as the VUCA leader it is more important than ever that you
ensure the right people are positioned in the right place at the crucial time.

The final element to managing this environment, is two-fold. Firstly, where we had
previously mentioned emotional intelligence and lessons learned, within the Achievement
stage, (Step Three), it is imperative that regular performance reviews are carried out, not
simply for the drive of the project, but more importantly, for the well-being of the
resources. Understanding and preparing for the well-being of your team, means that you
require to plan for the second element for operational momentum, succession planning.
The understanding of who fills who’s shoes at a moment’s notice is part of the continuous
development of the team as individuals and as a group. With no succession planning and
preparation, the loss of one key role can lead to a single point of failure and a rudderless
team.

VUCA DIMENSION FRAMEWORK - STEP FOUR - WITHDRAWAL

No entry plan is successful without an exit. Selecting to go into a VUCA environment
and knowing what you were trying to achieve within it is one aspect of success.
Delivering a safe and structured withdrawal is equally as important to the plan. Dependent
upon the situation, clearly situations can change, but what the VUCA leader and their
team should be looking to carry out is a managed and measured removal from the
environment.

Assessment Purpose Resourcing




Figure 2 - VUCA Framework (Reeson 2019)

The withdrawal should be steady and proportionate to the task, not instant or sudden,
leaving the environment either panicking or back in the chaos that ensued before your
arrival. It is very important within the withdrawal plan, to make the necessary decisions
around what assets and resources need to be withdrawn, when and what needs to be left
behind permanently to created the stability you were trying to achieve initially. The
environment you depart, should be left in a stronger, better condition than on your entry.

The timing of the withdrawal will have a lot to do with the alignment of your achievements
with the originally planned goals and aims. Leaving the environment, should also involve
having created and being able to maintain a robust governance structure to be managed
by those remaining to ensure a sustainable future with no power vacuum. As with all the
steps of the framework, but more so here than anywhere else, the management, leaders
and teams professional ethics will come under greater scrutiny than any other time. It is
by behaving ethically and managing professionally the handover to the new owners of the
environment and by transferring responsibility to them in a manner with strong decorum,
that the lasting message will create the legacy of change. As the last resources are then
deemed by those that now have taken over responsibility, as redundant to the services of
the environment, they can be redeployed and then final closure can occur.

CONCLUSION - CREATING AN INNOVATIVE SOLUTION

Disasters and emergencies will continue to exist throughout the globe and this is not
something that can be changed, as it is part of nature and the ever-changing planet on
which we live. However, managing how we handle such dangerous and fatal events needs
to change and a process of education needs to be put in place that allows everyone to
believe that, should such dangers come to them, that they are suitable equipped and
competent to handle the situation and to minimise the damage and restrict the loss of life.

To handle such future events, there needs to be a current and post event governance
structure in place, designed with fluidity and flexibility in mind, to allow for the team to
meet the needs of the environment. With the governance established, there requires a
blend of tactical short-term goals which lead towards and meet the strategic aims and long-
term success to create a sustainable solution for the environment.

With the development of the talent around inter-changeable assets, this leads to a team
that can change to the needs of the VUCA dimension and can alter their roles and
responsibilities instantaneously, adapting to the ever-changing circumstances. These
assets should provide operational reinforcement to the strategic aims and tactical goals by
driving the tasks forward, both effectively in what they change and efficiently in how they
change them. Finally, the VUCA leadership should retain one key skill for all future
operations, their endless ability to change and change again whilst under pressure, but
based on sound thinking, integrity, a collaborative mindset and a cool level head.

All too often we hear of innovation and what it can do to help an environment or an
industry, but we never seem to use innovation. It is only through necessity or desperation
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that new ideas get generated, when the time to really think through a solution is at its
lowest. Innovation should not be a last resort, but instead something that we do through
choice to develop and grow opportunities. It is not until the realisation of innovative
thinking, is truly appreciated and then implemented that business in general, or projects
and recovery programmes can truly see its full potential.

In closing, should you look to drive forward and look to deliver VUCA Innovation and in
itself, Innovation Project Management, there are four main drivers that you have to
consider:

v’ Health, safety and well-being of those inside the dimension, both working to
resolve the issue and those living inside that require the support and aid

v’ Efficiency Management of the processes and procedures by used in the
dimension to ensure that those that are managing or delivering the change do so
uses best practice

v" Digital — Physical Integration of skills and abilities to maximise every
opportunity by leveraging technology and utilising it in a way so that it helps and
brings value to the current situation

v" Sustainable Solution Development to create lasting changes as long-term goals
leading towards greater stability and a higher quality of life for all living and
working within the environment

To achieve such success, the VUCA dimension, requires a VUCA solution. The
environment needs to change Volatility through Versatility, to reduce Uncertainty by
developing Understanding, to remove Complexity, by demonstrating Creativity and to
eliminate Ambiguity through constant Adaptability.
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Abstract

A frequent complaint by project managers is that they do not have the authority to do
their job. Project managers are expected to elicit top performance from all members of
the project team, often in an environment of high responsibility and low authority,
coupled with the use of borrowed resources in a matrix organizational structure. This
paper will explain how to strengthen your ability to effectively work with project teams
and other stakeholders to achieve project success without formal authority. This paper
will explore the difference between a leader and manager, the sources of power
available to all project managers, the role of emotional intelligence, and how
personality styles impact the application of leadership and management. Also covered
in this paper are suggested methods for getting results and dealing with conflict in an
environment of low authority.

Leaders versus Managers

Let’s start out by clarifying the difference between a leader and a manager. A leader is
someone who influences and inspires people. A leader will motivate, bring out the best
in others, and get people to work together to achieve a common goal. A manager is a
person who is responsible for directing and controlling the work of others. A manager
will organize, control, balance priorities and make sure the work gets done. Developing
and championing a new idea is leadership, while implementing the idea is management.
A quote that nicely summarizes the difference between managers and leaders is
“managers do things right while leaders do the right things” (Hitt, 1998, p. 5.).

So are leadership or management skills more important to be a successful project
manager, or are they equally important? The projects undertaken by a company or
organization should align with the corporate vision and strategy, which is typically
determined by middle and top management. This level of management also decides on
the projects that will be done to support the strategic plans. Note that project managers
are responsible for getting these projects successfully done by directing and controlling
the work of others. Key responsibilities for project managers include organizing,
coordinating, resolving issues and conflicts, and communicating. These descriptors are
all about managing the project. You will frequently see in the job description for a
project manager a statement about “leading the project team.” However, the reality is
that most of what project managers do is simply not leadership. While having a project
manager who is a good leader is highly desirable, the manager function is more critical
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in order to successfully implement the project. The project team may look at the
sponsor, some other key executive, or even a respected team member as the person
providing the leadership. This isn’t something that gets listed in the role and
responsibilities for a project, but the project manager should consider for a project
whether the team sees her/him as a leader; or if that will come from another source.
Don’t take this as a personal insult since leadership is situational.

The Role of Power

The dictionary defines power as the capacity to do something, and includes the control
and influence over other people and their actions. In a notable study of power conducted
by social psychologists John French and Bertam Raven in 1959, power was divided
into five separate and distinct forms: coercive, reward, legitimate, referent, and expert
(MindTools, q1-5). Although the French and Raven list is frequency cited, listed below
i1s a composite list more specific to the different types of power that are relevant to
project managers (Changing Minds, g1, 2, 4-8):

1. Positional Authority — This covers the power people have from being in
defined positions. Positional authority refers to the specific powers given to a
person based on their position in an organization, such as president of a country,
Chief Executive Officer (CEO) of a company, or a general in the military. Your
supervisor may be another example since this person often has the ability to
make decisions that impact you such as raises, promotions, and work
assignments. It’s important to note that not all positions, despite their formal
title, have an accompanying amount of significant power. For example, the
Vice-President of the United States has a very high position, but very little
actual power. In some companies, your supervisor may decide on your raise,
while in other companies the supervisor makes a recommendation, but it’s the
next level up that has the authority to make the final decision. In some
organizations, a project manager may be given specific positional authority,
such as signing contracts, approving invoices, and negotiating change orders
with a client, while in others this power may be retained by upper management.

2. Knowledge — This power can be either technical or social. Technical
knowledge can include such things as knowing how to prepare a schedule
using specific software, or knowing the technical details of a financial software
package being purchased for your project. Knowledge can also be socially
related, such as being an expert on the use of social media or having specialized
training in communications or team building.

3. Skill — This power, which is closely related to knowledge, is the ability to do
something rather than just know it. For example, having extensive knowledge
of team building will not help a project manager unless that person has the skill
to use this knowledge when working with a project team.

4. Obligation — If a person feels obligated to you, this is a source of power. A
sense of obligation can be created when you do a favor for someone and that
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person feels a duty to repay that favor. People also can feel obligated to follow
rules (such as project team roles and responsibilities), or they can feel a
responsibility to meet a commitment they made. You can build this type of
power by the favors you do, by the help you give people, and by building a
sense of team commitment.

Trust — The definition of trust is confidence in and reliance on your good
qualities, especially fairness, truth, honor, or ability (MSN Encarta). The trust
of others has to be earned by your actions over time; this is done by consistently
showing integrity and respect for others. People develop confidence and belief
in you and what you can do based on your actions; this in turn gives you the
power to ask for things without them wondering whether you may take
advantage of them or have ulterior motives.

Self-Determination — You decide what you say and do. You decide on your
actions. You can show initiative and challenge the status-quo, or go along with
established procedures, no matter how irrelevant they may seem. For example,
let’s look at the case of a project manager with plans to contract the
development of a new software application for his company. He wanted to use
a cost reimbursable contract with a not-to-exceed cap and a cost incentive for
finishing below a target price. This project manager was told by the buyer
handling professional services the contract type he described was not an option
— he could use a fixed price or cost reimbursable contract which were the
company standards. The project manager could have simply capitulated and
follow the guidelines, but instead he got corporate purchasing and his
management involved and argued his case — and won.

Emotional Intelligence — In addition to the power sources listed above, project
managers looking to be really effective in a low authority environment have
another tool at their disposal: emotional intelligence (EI). Emotional
intelligence is the ability to recognize and manage your own emotions and to
effectively deal with the emotions of other people. In the article, What Makes
a Leader, Daniel Goleman (author of the best seller Emotional Intelligence:
Why It Can Matter More Than 1Q) makes the point that there is a direct link
between a company’s success and the emotional intelligence of its leaders
(Goleman, 1998, p. 94). In fact, he states that EI is twice as important as
technical skill and IQ for job success!

Positional Power

A frequent comment often heard from project managers is “if only I had more power.”
The belief is that with this additional power the various project problems would all just
go away. Many people relate effective management and leadership with having
positional power which gives them authority. However, consider The Office, a popular
American comedy television series that aired from 2005 to 2013, with Michael Scott
as the regional manager of the Scranton branch of the Dunder-Mifflin Paper Company.
For people who watched this show, it is very obvious that while Michael has positional
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authority in his role as regional manager, he is not recognized by most of his employees
as either a leader or as an effective manager.

The upshot is that having positional authority alone does not make a person either a
good leader or manager. A frequent complaint by project managers is that they don’t
control the project resources, and team members get pulled for production emergencies
or other work. The belief is that having authority over the project resources would solve
the problem. But consider this: do most project managers really want to act as
supervisors for team members, and conduct performance appraisals, address career
planning, and handle the many personnel issues that come up? It would be a major
distraction and reduce the amount of time the project manager can focus on the project.
In addition, if a production emergency does occur within the company that requires one
or more of your project resources, are you really going to put your project above the
greater immediate needs of the company? The answer is probably not if you have any
career aspirations.

Another interesting point about positional power is reflected in a confidential survey
conducted of project managers and resource managers at a large corporation. The
simply question asked was regarding the balance of power, and whether the project
managers or resource managers had more power (refer to Exhibit 1). The results were
surprising — the resource managers felt that the project managers had more power, yet
the project managers felt that the resource managers had more power. This result
occurred for two reasons. The first was a lack of clearly defined responsibilities. The
second was that many people just assume that they don’t have power; they forget about
their power of self-determination. Sometimes it’s better to take the initiative and
assume you have the authority and responsibility to make decisions. Remember the
saying that it’s often easier to ask forgiveness than it is to seek permission.

Resource Project
Managers Managers

AN

Exhibit 1: The Balance of Power

The comment by project managers about having more power also doesn’t really get at
the root cause of their dissatisfaction. When interviewing project managers regarding
what specific powers they really need to be more effective, what most often is revealed
is really a need for more support from their management. Unfortunately, many middle
and upper managers will express support for project management, but their actions
don’t demonstrate that support. A perfect example of this is a large corporation where
project planning was done by the book and a project budget of $55 million was
determined. The client manager insisted that the project should only cost $48 million,
based on no specific expertise except his “expert” opinion. The project organization
management provided no support to the project manager and he was told by his
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management to “make it work.” Unfortunately, they neglected to give him a magic
wand or a bag of potions. There were no scope reductions — the client wouldn’t entertain
any suggestion of that — and the project ended up at $54 million and the project manager
was removed from the company due to the project “failure”. Obviously the
management in this company really didn’t support project management.

In the past, corporations used to focus on positional power and authority. What is
becoming more common is a shift from power based on formal authority to other types
of power such as knowledge, skills, trust, obligation, self-determination and emotional
intelligence. Project managers need to stop using lack of authority as an excuse for
project problems since in reality they can draw on these other sources of power. The
ability to innovate, create, apply new knowledge, and build trust should occur at all
levels of the organization, but especially on the front line where project managers are
working to successfully deliver projects. However, these other sources of power are
not bestowed on a project manager; they have to be developed by the individual.

The Power of Emotional Intelligence

An often overlooked source of power is emotional intelligence. According to Daniel
Goleman, there are five components that make up emotional intelligence: self-
awareness, self-regulation, motivation, empathy, and social skill (Goleman, 1998, p.
95). As with other managerial skills, EI can be learned. Critical to developing your EI
is having a good knowledge of personality styles. The better you understand personality
styles (both your own and others), and the better you are at adapting your personality
style to that of others, the more successful you will be as a project manager in your
dealings with project team members and other stakeholders.

There are numerous personality theories, but most are based on the four quadrant
behavioral model, with behavior mapped along two axes. While each personality theory
has its own specific vocabulary, the horizontal axis is usually labeled Introvert versus
Extrovert, and the vertical axis is labeled Feelers versus Thinkers.

Introverts are typically described as being less assertive, quieter, more reflective, and
in no rush to make decisions. In contrast, extroverts are more assertive, more talkative,
louder, and quicker to make decisions. Feelers are typically described as being more
responsive to others, more playful, and more focused on feelings. In contrast, thinkers
are described as being less responsive to others, more serious/reserved, and more
focused on facts. The intersection of these axes forms four quadrants, each of which
represents a personality “type” (refer to Exhibit 2.) Again, each theory uses its own
vocabulary; however, the labels Analytical, Amiable, Driver, and Expressive serve
well to define the four basic personality styles. While everyone is likely to have a
dominant type or style, that style is augmented by a mixture of the other personality
types and their traits are also dependent on environment and circumstance. Also, no
one personality style is best; each can be successful, and each has its merits as well as
its drawbacks.
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Thinker

Analytical Driver

Introvert Extrovert

Amiable Expressive

Feeler

Exhibit 2: The 4-Quadrant Personality Model

Unfortunately, most project managers ignore personality styles when dealing with
project stakeholders. Yet understanding personality models is of direct help in
achieving personal awareness and adaptability; it can help you recognize behavior
patterns in others — and yourself. It can be a source of power. Learning about
personality and realizing that people have different styles is the first step in improving
your emotional intelligence. The second step is becoming aware of your style,
including strengths, weaknesses and how you react to stress. The third step is learning
to identify and work effectively with the personality styles of other people. The more
you understand about your own personality and that of other people, the better able you
are to realize how others perceive you, and how they react to your personality style.
The fourth step is learning how to flex your style to improve the way you work and
communicate with others on a project. Mastering these four steps will improve your
emotional intelligence and make you a more effective project manager. Improving your
emotional intelligence will provide you with more “power” to use on your projects. For
more information on personality styles, see Pardon Me — Your Personality Is Showing
(Lukas, 2009, p. 1-7).

Getting Results with Limited Authority

The earlier discussion on power has hopefully helped you realize that positional
authority alone won’t get results. A project manager with high emotional intelligence
including knowledge of personality styles, coupled with knowledge, skills, trust and
self-determination is a person with power who can consistently deliver successful
projects.

A key component for getting results when you have limited authority is use of
personality styles, especially the ability to “flex your style.” This means you do what
1s appropriate in a communication situation with another person by temporarily using
some behaviors typical of your non-dominant styles. It does not mean abandoning your
dominant style, but it does require that you be well aware of not only your style
strengths but also your style weaknesses as well as the style of the other person. It
requires using body language effectively and matching your wording to the preference
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of the person you are communicating with. Learning to flex your style is especially
important when the other person is stressed, something important is at stake, you need
to get off on the right foot in a new setting, or you are operating with limited positional
authority. Your ability to adapt or bring into play different style traits in response to
different situations and needs is one of the most powerful capabilities that a project
manager can possess.

Resolving Conflicts with Limited Authority

Conflict management is inevitable on projects. Conflicts can arise due to organizational
issues such as work priorities, sharing of project resources and responsibility for
decisions. They can also occur within the project team over scope, technical solutions,
schedule, costs, risks, and communications, or because of different personality styles,
goals, and values.

Unfortunately, many project managers are uncomfortable with conflict and tend to shy
away from it, hoping that the situation will somehow get resolved without their
intervention. However, project managers with high emotional intelligence realize
conflict can be beneficial as long as it is promptly managed and used to drive better
project performance. Successful conflict management can help resolve issues, lead to
creative problem solving and innovation, improve communication and understanding
between team members, and strengthen team relationships.

The five common conflict resolution techniques are shown in Exhibit 3 below. This
section of the paper will briefly discuss the use of these techniques in a low authority
environment, along with how the personality style of a project manager can tend to
make particular techniques easier or harder to use.

High
Competing Collaborating
(Forcing) (Confronting)
(Problem Solving)
?
2
2
t Compromising
?
<
Avoiding Accommodating
(Withdrawing) (Smoothing)
Low Cooperativeness > High

Exhibit 3: The Five Common Conflict Resolution Techniques
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Each conflict resolution technique shown in Exhibit 3 represents a different
combination of two dimensions:

» Assertiveness: the extent to which an individual attempts to satisfy his or her
own concerns.

* Cooperativeness: the extent to which an individual attempts to satisfy another
person’s concerns.

Competing

Competing is forcing resolution of the conflict with the solution you want. Forcing
resolution of a conflict is appropriate when quick and decisive action is needed, or on
important issues where an unpopular course of action must be implemented. It does
help to have positional authority with this conflict resolution technique, or the other
party in the conflict may challenge whether you really have the decision-making power.

Drivers find this conflict resolution technique very easy to use since this personality
style likes domineering and overcoming opposition to accomplish results. However, in
most situations competing is not an effective conflict resolution technique since it can
alienate team members who don’t agree with your point of view.

Avoiding

Avoiding is not pursuing your own or the other side’s concerns, so the conflict goes
unresolved. This conflict resolution technique is appropriate when the issue is trivial,
you have no chance of winning, people need to calm down, or others can resolve the
issue more effectively. Obviously avoiding does not require any positional authority
since with this technique you are trying to evade the issue.

The analytical style in particular finds this conflict resolution technique easy to use
since it eliminates the need to deal with the feelings of other people. However, it should
be noted that avoiding does not resolve the underlying conflict.

Accommodating

Accommodating is resolving the concerns of the other side to their satisfaction while
leaving your concerns unresolved. In a nutshell, it’s giving in to the other side in order
to resolve the conflict. With this conflict resolution technique, the need for positional
authority is very low, unless you need to give the other side something that requires
authority (such as paying for overtime work). Accommodating is useful when the issue
is very important to the other person and not important to you, or to demonstrate that
you are open-minded, or when you know you are wrong.

The amiable personality style finds this conflict resolution technique easy to use since
they focus on people, seek sincere appreciation, avoid rejection, and take difficulties
personally. The expressive personality style also would find this technique easy since
they also focus on people and seek popularity. However, giving in can result in the
project manager being viewed as ineffectual by people within the organization and/or
team.
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Compromising

Compromising looks to find a solution that satisfies some concerns of both parties.
With this conflict resolution technique, the need for positional authority is also very
low, unless you need to give the other side something that requires authority. Use of
compromise is appropriate when both sides are strongly committed to mutually
exclusive positions or when a quick agreement is needed.

Drivers enjoy this conflict resolution technique since they see the compromise
negotiations as a competition — one they fully expect to win. The expressive personality
style also like compromises since it provides the focus on people and the recognition
when the compromise is finally reached.

Collaborating

Collaborating looks to find a solution that satisfies the concerns of both sides in the
conflict. With this conflict resolution technique, the need for positional authority is very
low since both sides are working together to find that one common, acceptable solution.
This technique does take more time, but provides a final resolution of the conflict.
Collaboration is useful when gaining commitment on the resolution is important, for
resolving interpersonal conflicts, and when the participants bring different perspectives
to the issue.

The analytical personality style likes this technique because of the data and facts used
to resolve the conflict. The amiable likes this technique because of the people
interactions and taking time to find the right solution. The expressive and driver
personality styles can also work this technique very effectively, but may get frustrated
with the amount of time needed to bring resolution to the conflict.

Note that with the five conflict resolution techniques, only forcing really requires a high
amount of positional authority. The other conflict resolution techniques require little or
no positional authority. What this means is that project managers have lots of methods
for resolving conflicts that do not require a high amount of positional authority.

Conclusion

While having a project manager who is a good leader is highly desirable, the manager
function is more critical in order to successfully implement the project, and many
project managers are very successful “doer’s,” In addition, complaints by project
managers that they do not have the authority to do their job are not always well founded,
since they are based on the assumption that only positional authority provides power.
Project managers can elicit top performance from project team members by using many
other available power sources, including knowledge, skill, obligation, trust, self-
determination, and emotional intelligence. What is becoming more common in
organizations is a shift from power based on formal authority to these other types of
power.
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Project managers would be well-served by focusing on the five components of
emotional intelligence: self-awareness, self-regulation, motivation, empathy, and
social skill. The better you are at adapting your personality style to that of others, the
more successful you will be as a project manager. Getting results, resolving conflicts
and successfully delivering projects can be accomplished by having a high emotional
intelligence — even in a low authority environment.
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Abstract

It is an undisputed fact that project stakeholders are a prime critical success factor on all pro-
jects, especially on large and technically and managerially complex ones such as those often
encountered in construction and civil infrastructure development. Consequently, in order to
boost project performance, reduce risk to projects, and to realize to the maximum attainable
extent the benefits brought about by the projects after their completion, it is imperative to
manage and engage the stakeholders professionally and effectively over the project life-cycle.
A thorough stakeholder analysis constitutes the foundation of effective stakeholder manage-

ment and engagement.

The importance of stakeholder analysis is now widely acknowledged. Though it is being re-
gularly applied on construction and civil infrastructure development projects, there still
appears to exist a need to further educate project owners, planners and other key decision-
makers about unexplored possibilities offered by the stakeholder analysis process and how its
practical usefulness can be enhanced. What seems to be lacking at present is a rigorous analy-
tical framework which incorporates a set of integrated and sophisticated tools capable of deli-
vering detailed and multi-dimensional insights about project stakeholders with a consistently

high level of accuracy over.

Based on their research on the subject of project stakeholder management and engagement,
their decades of experience with projects, and a careful study of existing stakeholder analysis
approaches and tools contained in available documentation taken from numerous large and
complex projects undertaken in several project categories and across the globe, the authors
present in this paper a comprehensive project stakeholder analysis process framework which
they believe can supplement and add value to existing approaches used by projects to analyze
their stakeholders. Themes discussed include the process benefits, challenges and constraints,
and the importance of having an enabling environment and acquisition of quality information
on project stakeholders for the analysis to deliver optimal results. Highlighted in this paper
are five powerful stakeholder analysis tools which, if applied in an integrated or coordinated

manner, may deliver all the salient insights and knowledge needed by projects to effectively



manage and engage their stakeholders over their life-cycles. These tools are: the Stakeholder
SWOT-Analysis, Stakeholder Attribute Analysis, Stakeholder Issues & Complications Ana-
lysis, Stakeholder Scoring Models, and the Stakeholder Scenarios & Project Impact Analysis.

Through their research the authors hope to motivate projects to improve the quality of their
stakeholder analysis. A robust stakeholder analysis will serve the interests of the projects in
the sense that it can reduce the risk of conflicts occurring between projects and their
stakeholders and also provide projects with guidance how to respond appropriately in the
event that conflicts with stakeholders do occur over the project life-cycle. The interests of the

stakeholders will also be served accordingly.
Introductory Comments

Stakeholder analysis has been an integral part of the project planning process for decades.
Many documented examples taken from actual projects undertaken in fields as diverse as
water resource management, forestry, social development, mining, urban regeneration and
construction and civil infrastructure, some dating back to the early 1990s, were discovered by
the authors while researching for this paper. Interestingly, most of the stakeholder analyses
reviewed were quite recent specimens, having appeared after the advent of the new millen-
nium with increasing frequency of appearance as well as complexity of content over time.
Presumably, this reflects an increasing awareness of the importance of stakeholders on pro-
jects and broad concurrence among project key decision-makers of the need for understand-
ing them managing and engaging them effectively. In fact, stakeholder analysis is almost a

universal feature on all projects today.

It is now generally accepted that project stakeholders basically fall into two major categories:
The ‘primary stakeholders’ which encompasses all those entities having contractual obliga-
tions or some legal responsibility towards the project, and the ‘secondary stakeholders’ which
include all those entities having neither contractual obligations nor legal responsibility to the
project but which are affected by it directly or indirectly in some way or the other, and posi-
tively or negatively, or both, over time. Examples of key primary stakeholders typically en-
countered on large and complex projects, as in construction and civil infrastructure develop-
ment, are the project owner or client, steering committee, financers, designers, consultants,
contractors and sub-contractors, vendors, project manager and project team, and government
agencies involved in the project. More significant secondary stakeholders on such projects
would usually include affected local communities, civic and professional organizations,
advocacy groups and environmentalists, media and academia, and some government
agencies. All stakeholders have their respective interests in and views of the project and these

can vary widely and change over time.



If primary and secondary stakeholders come to view the project as constituting a threat to
their interests than it is logical to assume they will resist it using the means available to them.
Resistance which is active, strong and sustained can seriously affect the project causing it to
experience cost and schedule overruns, image loss, demotivation of its employees, reduced
benefit realization after completion, non-attainment of some of its objectives, or in the ex-
treme case even endanger the project’s existence through the possibility of enforced pre-
mature termination. Secondary stakeholders who, unlike the primary stakeholders, lie outside
the project’s formal control and may initially not be known well to the project but neverthe-
less may pose an especially high risk to it by excercizing against the project a spectrum of
options which are available at their disposal. Many high-profile projects have been seriously
affected by hostile stakeholder action and several examples were discussed by the authors in
a previous paper on the subject.

In their paper The Project Stakeholder Management and Engagement Strategy Spectrum: An
Empirical Exploration which was presented at the University of Maryland’s fifth annual
project management symposium in 2018, the authors argued that stakeholder resistance and
opposition to projects can often be prevented, reduced or eliminated through the application
of carefully conceived, robust and flexible management and engagement strategies. Manage-
ment strategies are applied on primary stakeholders while engagement strategies are used on
secondary stakeholders. Management and engagement strategies themselves lie at the end of
a complex and dynamic process which commences with contextualization of the project in
both primary and secondary stakeholder perspective, followed by comprehensive identifica-
tion of the stakeholders, and subsequently by a careful and thorough analysis of all identified
stakeholders. The analysis is the basis for designing the strategies for managing and engaging

the stakeholders effectively over the project life-cycle.

Consequently, an excellent stakeholder analysis is extremely important for the project; an in-
adequate or flawed analysis, even in part, could result in ineffective stakeholder management
and engagement strategies resulting in a wastage of project resources and possibly generating
more stakeholder resistance and opposition to the project instead of reducing or eliminating
these. Project performance may suffer considerably as a result. In extreme cases, the project’s
existence may even be jeopardized. Stakeholder analysis therefore needs to be taken very
seriously and undertaken with the utmost care and professionalism. From their research the
authors conclude that there are three fundamental ingredients to an efficacious project stake-
holder analysis, namely, presence of an enabling environment for the analysis, acquisition of
‘high quality’ information about all the project’s identified primary and secondary stakehol-
ders, and the application of a set of specialized analytical tools which, viewed collectively,
can deliver accurate and multi-dimensional deep insights about stakeholders based on the in-

formation inputted into them. This is a logical and systematic approach not inconsistent with



current practice on projects. The contribution which this research makes to the knowledge
domain of stakeholder analysis is that it advocates the application of stakeholder analysis
tools (two of which were developed by the authors) in an integrated manner which seems
uncommon on projects - at least insofar as the projects which were reviewed for this paper
are concerned — and, furthermore, this research proposes that stakeholder analysis should not
constitute merely a one-time effort, which appears to be the current approach on projects, but
an excercise which must be repeated, possibly even several times over the project life-cycle if

and whenever deemed necessary, in order for it to maintain its effectiveness.
Project Stakeholder Analysis: Importance of an Enabling Environment

For undertaking an effective stakeholder analysis several prerequisites must be met. First and
probably foremost, projects and their decision-makers must demonstrate a sincere and un-
wavering interest in and commitment to professionally managing and engaging their stake-
holders over the entire project life-cycle. A high-level of interest and commitment may be
demonstrated by having in place a succinctly formulated and strictly adhered to policy that
unequivocally acknowledges stakeholders, primary and secondary, as a (if not the) prime cri-
tical success factor and provides the resources needed by the project for the identification and
analysis of the stakeholders and for the strategies needed for managing and engaging them.
Project resources, however, usually are limited and effectively dealing with stakeholders, es-
pecially secondary stakeholders whose number may run into millions on large and complex
schemes such as those often encountered in construction and civil infrastructure development
schemes can be prohibitively costly. Cost considerations aside, Analysts equipped with the
requisite knowledge, skills, abilities, experience and creative talent are indispensable for
properly undertaking and managing the stakeholder analysis process and finding such talent
easily, cheaply and in the required number may be difficult given the still apparent dearth of
formal project stakeholder management and engagement education, training, and certification
programs. Given also the voluminous amount of information on stakeholders which would
normally need to be collected for performing a thorough analysis and repeating the analysis
multiple times over the project life-cycle, a sophisticated technical infrastructure with appro-
priate software and database would be needed to store, catalogue, collate and utilize the
information collected on the stakeholders. Setting up such a stakeholder information system
may also prove quite cost- and effort-intensive as well as technically challenging for projects.
And even if projects fully meet all prerequisites mentioned above, this still does not guaran-
tee that the stakeholder analysis will be successful in the sense that it invariably leads to the

design and execution of ‘perfect’ stakeholder management and engagement strategies.

Hence, investing in stakeholders is evidently not something which projects can expect or
hope to do on the cheap with minimal effort and with the expectation of automatically reap-

ing prompt and huge benefits in return. Stakeholder management and engagement is a rapidly
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evolving subdiscipline of project management whose importance may now be universally,
albeit in many quarters still somewhat grudgingly, acknowledged by project owners, planners
and other key decision-makers of whom many apparently still rather prefer their projects to
continue focusing primarily on performing their technical work tasks and activities and leave

the possible unpleasantries of dealing with stakeholders to others.
Project Stakeholder Analysis: The Pivotal Role of Information

Stakeholder Analysis is, as already mentioned, not an end in itself but a means to an end
which is to deliver insights and knowledge about stakeholders, both primary and secondary,
to an extent which can be used for the design and execution of effective strategies for their
management and engagement respectively. It is reasonable to assume that an excellent
stakeholder analysis translates into highly effective stakeholder management and engagement
strategies which in turn reduce risk to, or the effect of complications on, the project resulting
from stakeholder apathy or hostility while at the same time benefitting from the goodwill and
helpfulness of stakeholders who are favorably inclined to the project. The likelihood that the
project will be ‘successful’ thus increases. A deficient stakeholder analysis on the other hand
will bring few, if any, benefits for the project. This is the situation often witnessed on
projects, for example, when opposition to them by secondary stakeholders increases over
time when instead it should have lessened in response to the engagement strategies applied on
them. If the stakeholder management and engagement strategies applied prove to be
ineffective or less effective than envisaged - a situation that can easily be determined by
using appropriate monitoring indicators - than the underlying causes for this deficiency must
be determined and prompt remedial action taken by adopting modified and more effective
strategies. This implies that stakeholder analysis is not a one-time exercise which it is often
treated as on projects but, if situation or circumstances dictate, may need to be repeated and

up-dated over the project life-cycle.

A good, robust stakeholder analysis must provide clear answers to many critical questions,
both general and specific in nature, about the project stakeholders, primary and secondary,
which are of interest to project decision-makers: What issues and conflicts may arise between
the project’s primary stakeholders over time and how may these issues and conflicts affect
project performance? Which secondary stakeholders may or will support and oppose the pro-
ject and why? Which secondary stakeholders will experience direct or indirect losses or dis-

advantages and gains and of what type because of the project over time? And so forth.

To answer these and the many other pertinent questions raised before commencement of the
stakeholder analysis process two fundamental inputs are needed: information of sufficiently
high quality and the analytical tools capable of filtering and systematizing this information

and thereby delivering (hopefully) all the many insights and answers the project needs to de-



sign and execute its stakeholder management and engagement strategies. A major advantage
of the stakeholder analysis process is that it includes all stakeholders, both primary and
secondary, whereby primary stakeholders are analyzed as singular individual, group or org-
anizational entities whereas the secondary stakeholders, with certain exceptions, are analyzed

collectively.

For a stakeholder analysis information quality must always take precedence over information
quantity. Amassing all and any information available about the stakeholders can easily and
quickly overwhelm the Analysts and greatly erode the effectiveness as well as the efficiency
of the analysis process. What is clearly needed instead is a more focused approach following
which the Analysts seek to acquire only that particular information — ‘quality information’ -
which can add value to the analysis process. Quality is a highly complex and multi-dimen-
sional and multi-perceptional concept and finding information on stakeholders which satisfies
all defined quality criteria can be immensely challenging. Quality information means that the
information acquired on primary and secondary stakeholders must for instance be factually
correct, relevant, complete, specific, up-to-date, reliable, actionable, and comprehensible. The
information must also be acquired legally and ethically. Any deficiencies or shortcomings in
the quality of information inputted into the analysis process may lead to inaccurate conclu-
sions about stakeholders and these in turn can adversely affect the effectiveness of the stake-
holder management and engagement strategies which are designed and executed on the basis

of the stakeholder analysis.

Stakeholder analysts usually have a multitude of information sources at their disposal. Some
sources may yield information of higher quality than others. Acquiring information on the
primary stakeholders is comparatively easier since these entities, whether they are individuals
or organizations, are all active project participants with assigned roles and responsibilities
and their information can usually be accessed promptly without significant cost and difficul-
ty. Important sources of information about these stakeholders include organizational profiles,
documentation available from past or on-going projects in which they were involved, other
project managers and teams who previously interacted or are currently interacting with them,
employment records and performance appraisals, and direct interaction one-on-one with these
stakeholders themselves. For the secondary stakeholders, i.e. those entities who do not have
any contractual or legal obligations to the project and about whom information may not be so
readily accessible as it is with the primary stakeholders, many sources of information still
offer themselves for consideration. For instance, the Analysts can also approach these stake-
holders directly and survey or interview them about their views, interests etc. about the
project, consult documentation from past or on-going projects to determine the nature of the
relationship and interaction the project had with them, or ask other project managers and

entities about their experience dealing with them. Useful information about secondary



stakeholders may often also be found in archived newspaper and magazine back editions and
in published case studies. Many organizations such as advocacy groups and environmentalists
which traditionally (and often vehemently) oppose projects adversely affecting the natural
environment, fauna and flora, the interests of indigenous peoples, historical or cultural sites
and artifacts, and so forth, usually publish detailed material about themselves, their mission,
goals, priorities, activities and other parameters which may be significant for a secondary
stakeholder analysis. Such information may be available in print or on their websites which
can be accessed easily, swiftly and without cost via the internet. Government agencies
publish a wealth of statistical and other material, some of which may also be useful for a
secondary stakeholder analysis. Information on secondary stakeholders which is difficult to
acquire from ‘conventional’ sources may be collected by hiring ‘researchers’ or ‘informants’
who can mingle and interact inconspicuously and directly with stakeholders or observe them
closely but from a distance in order to ascertain their perspectives about the project without
the stakeholders themselves actually being aware of this. It is pertinent to add that if the
Analysts employ this method, then it is crucial that both legal and ethical boundaries are
respected and no illicit means of information gathering — for example, through phone wire-

tapping or electronic eavesdropping in private spaces — whatsoever are used.

It is also important that any information collected on secondary stakeholders must be treated
confidentially and appropriate safeguards are adopted to ensure the security of information
stored in electronic and/or file-based systems as unintended disclosure of such information
outside the project may cause complications for it. Access to information about project stake-
holders, whether primary or secondary, must in principle always be confined to the Analysts
and others tasked with monitoring the stakeholders or designing, executing and periodically

revising strategies for managing and engaging them.

The complexity of acquiring and processing information about secondary stakeholders in
practice must not be underestimated. It is possible, even highly likely, that some of the avail-
able information may not satisty all the above-mentioned information quality criteria. Finding
high quality information in the extent required for a rigorous and thorough analysis can often
be a task which is arduous and frustrating, time-consuming, prohibitively costly and some-
times practically impossible to perform on large and complex projects as in major construc-
tion and civil infrastructure development schemes given their enormous number of secondary
stakeholders, sometimes numbering several million entities, who are dispersed over a large
geographical area and whose perspectives about the project typically vary tremendously.
Some mega-projects have influential secondary stakeholders transcending national, regional
and even continental boundaries who may not be apparent at first glance but whose potential
impact on the projects, and vice versa, may nevertheless be highly significant and often rather

unpleasant as past experience has aptly shown on several occasions. An added complication



for the Analysts is that information acquisition for the stakeholder analysis on large and com-
plex projects cannot realistically be viewed as a one-time exercise but must be repeated in
varying time intervals over the project life-cycle, and usually more frequently so during the
project execution stage, for the simple reason that secondary stakeholder perspectives about
the project can and often change over time according to how they view themselves and their

interests in relation to the project as it progresses through its life-cycle.
Tools for the Stakeholder Analysis Process

Information, even of the best available quality, is of little use unless and until it can be syste-
matically processed and filtered to fully deliver clear answers and generate the deep insights
which are expected from an excellent stakeholder analysis. Several tools for analyzing project
stakeholders are currently used in practice. A review by the authors of dozens of published
stakeholder analyses on projects in the fields mentioned earlier indicates an evident prefe-
rence for tables, mapping tools, and quadrant diagrams, on which stakeholders, primary and/-
or secondary, are positioned according to a set of specified parameters. Some of the more
common parameters used in stakeholder analyses are, inter alia, their interest level, power or
influence, legitimacy, designated priority, the impact which the project may have on them,
and the stance, supportive or hostile, which the project expects them to adopt towards it.
Without doubt, these are useful tools which can help projects design and execute effective
stakeholder management and engagement strategies. However, the authors feel that there is
still a need to take the analysis a step or two further and also attempt to incorporate potent
tools which presently rarely find application in the stakeholder analysis process but which
offer the possibility of significantly enhancing its quality. Furthermore - and very surprisingly
- virtually all stakeholder analyses reviewed appear to constitute a one-time effort usually
undertaken early on in the project life-cycle. Ignoring the time factor is a gross error with
possibly far reaching implications because, as the authors have already pointed out, stakehol-
der perspectives on projects, especially in large and complex construction and civil infra-
structure development schemes, can and often do change over time, especially during the pro-
ject execution phase. Failure to detect, analyze and promptly and effectively respond to
changes in stakeholder perspectives over the project life-cycle is potentially dangerous for

projects and may seriously affect their performance or worse.

The four analytical tools proposed and discussed by the authors here for the category of the
primary stakeholders are the SWOT (Strengths, Weaknesses, Opportunities, Threats) Analy-
sis, the Stakeholder Attributes Analysis, and the Stakeholder Issues & Complications Analy-
sis. Scoring Models are also useful for evaluating primary stakeholders. Three useful and
recommended analytical tools for the category of the secondary stakeholders are, besides the
SWOT-Analysis and the Stakeholder Attributes Analysis, the Stakeholder Scenario & Project



Impact Analysis. The application and benefits of these analytical tools are discussed below

for both primary and secondary stakeholder categories separately.

Primary Stakeholders: Primary stakeholders are all without exception active project partici-
pants having contractual and/or legal obligations to the project. Whether they are individuals
or organizations, they all have assigned roles and responsibilities which must be fulfilled to
the fullest in order to ensure that the project stands a higher chance of success. Primary stake-
holders do not operate in a vacuum but need to closely communicate, coordinate and collabo-
rate with other primary stakeholders over the course of the project life-cycle in order to effec-
tively fulfill their diverse roles and responsibilities. Stakeholders — whether primary or secon-
dary - are somewhat like people: they have different ways of doing things, abilities, experien-
ces, interests, motivations, concerns and so forth. By looking at stakeholders as singular enti-
ties and not as a collective group all lumped together, and then by carefully, systematically
and thoroughly analyzing them, the project can gain valuable insights which can be used as
the basis for designing stakeholder-specific strategies which can bring immense benefits for
both the project and its stakeholders.

The SWOT analysis is a powerful and proven analysis tool that has been used by organiza-
tions and managers for a long time. From project perspective and in the context of stakehol-
der management and engagement, a SWOT-Analysis basically analyses primary and second-
ary stakeholders according to four dimensions, namely, the stakeholders’ respective strengths
and weaknesses, the opportunities which will or may present themselves for the project in
dealing with them as well as the threats they will or may pose for the project. Since primary
stakeholders are all active project participants having contractual and/or legal obligations to
the project and (in most cases) are voluntary participants in it, it is reasonable to assume that
under normal circumstances they will support it as much as they can. Hence, their discernible
strengths are an asset for the project which it must seek to benefit from on while their weak-
nesses constitute a liability for the project which it must attempt to reduce or, if and where
possible, eliminate in order to avoid occurrence of possibly serious problems between them

and the project with consequent adverse effect on project performance.

Important strengths of primary stakeholders which would usually be of great relevance and
significance to a project include having, for instance, a high level of professionalism, compe-
tence, experience, interest and commitment, dynamism, tenacity, flexibility, dependability,
cooperativeness, innovativeness, robust project management infrastructure, and systems and
process maturity. The higher the intensity of each identified strength, the more advantageous
it obviously is for the project. Important weaknesses of primary stakeholders — besides
exhibiting the opposite of some (or all) of the above identified strengths - could for instance
be their inertness and overemphasis on procedures, sluggish responses, performance and

capacity constraints, communicational challenges, overstretched resources, unfriendly work-
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ing environments and lack of incentives. Existing or potential opportunities as seen from the
perspective of the project may be the possibility of developing close long-term relationships
with primary stakeholders which not only may benefit the project but possibly also projects
undertaken in future by the project-owning/performing organization as well, leveraging
strengths, getting acquainted with and adopting more efficient and innovative processes, tools
and techniques with a view to reducing cost and risk and improving quality and time manage-
ment, and promoting professional networking with stakeholders with global outreach. Threats
from primary stakeholders may include the possibility of failure to meet their contractual
commitments and obligations to the project, unprofessional conduct, occurrence of insol-
vency during the project, involvement in unethical or illegal practices and consequent
damage to the project reputation, leakage of project information to competitors, loss of inte-

rest in and commitment to the project due to shifts in priority.

The SWOT-Analysis is evidently a potent tool which, if applied carefully, can provide pro-
jects with valuable information about their primary stakeholders and help analysts design
effective management strategies accordingly. Much effort needs to be undertaken to conduct
a thorough SWOT-Analysis on all primary stakeholders. If undertaken in isolation a SWOT-
Analysis would be less useful than if it used in combination with the other suggested primary
stakeholder analytical tools through which collectively much deeper insights and knowledge
about the primary stakeholders can be generated which in turn can be used for crafting more
effective management strategies for them. Consideration may be given to undertaking the
SWOT-Analysis more than once, and possibly at least a few times over the course of the
project life-cycle because while primary stakeholder observed strengths and weaknesses may
not change significantly over time, the opportunities they offer and especially the threats they
pose to the project may be more variable depending on circumstances and the project must be

aware of these changes in order to safeguard its interests.

The Stakeholder Attribute Analysis is an approach that was developed by the authors and dis-
cussed in detail in their paper Understanding Stakeholder Psychology. The Path to Effective
Stakeholder Management and Engagement which was presented at the University of Mary-
land’s fourth annual project management symposium in May 2017. There the authors identi-
fied six parameters or ‘attributes’ shared universally by all primary and secondary stakehol-
ders regardless of whether they are individuals, groups of individuals, public, commercial, or
not-for-profit organizations, and even countries. Grouped into three binary pairs the six stake-
holder attributes are motivation and concern, expectation and perception, and attitude and
behavior. Motivation is the positivity inclining stakeholders in favor of a project because they
view the project as a means through which they can realize, in full or in part, their respective
needs and wants. By contrast, concern is the negativity reflecting their misgivings and appre-

hension about the project. By juxtaposing their motivation and concern stakeholders develop
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expectations about what the project may or will bring them or may or will not bring them
over future points in time, and they subsequently compare these positive or negative expec-
tations with their perceptions of project reality as it unfolds and envelopes them. Attitudes are
the feeling stakeholders develop about the project based on their motivation, concern,
expectations and perceptions, while behavior is the consequent visible stance - supportive,
indifferent or hostile - which they adopt towards it. The attributes are not static but can
change over the project life-cycle. Stakeholders which initially were supportive of the project
may not be supportive of it later on, and vice versa. The authors also argued that since
primary stakeholders are bound contractually to the project they normally would not be
expected to develop animosity towards it as secondary stakeholders may and often do but if
primary stakeholders are not managed properly they may lose interest and their performance
may consequently drop which obviously is detrimental for the project. The Stakeholder
Attribute Analysis, therefore, constitutes a very useful analytical tool because, first, it looks at
a set of universal fundamental factors which are dynamic in nature and which provides
crucial insight into why primary stakeholders behave as they do over time and, second, it can
be repeated flexibly and without great cost and effort over the course of the project life-cycle
to capture and compare any substantive changes occurring within any the primary stakeholder
attributes and study the reasons for such changes. Information about primary stakeholder
attributes can be acquired by the Analysts using simple and tested methods such as by sur-
veying and carefully interviewing primary stakeholders as well as through close observation
and monitoring of their behavior over time. To determine if and to what extent any changes
have occurred over time the surveying and interviewing can be repeated over the project life-
cycle. It is important that the reasons for changes be explored and identified, especially if
these run counter to project interests. A key benefit stemming from the fresh insights gained
through periodic stakeholder attribute analysis is that management strategies for primary
stakeholders can be modified promptly if and when the need should arise so that their

effectiveness does not diminish over time.

The Stakeholder Issues & Complications Analysis is the second tool proposed by the authors.
This Analysis utilizes a set of pre-specified and distinct categories which are project-specific
and which each represent part of the more serious issues and complications which in practice
tend to crop up and overshadow the relationship between projects and their primary stakehol-
ders over the project life-cycle. Examples of common issues and complications typically
encountered on projects relate to information & communication, methodology, complexity
management, conflicts (task, process, inter-personal), work performance, behavior, and com-
pliance. For every primary stakeholder, the frequency, severity, duration and consequences of
the issues and complications occurring over time must be documented and, very importantly,
their causes analyzed and determined so that corrective action can be taken, especially with a

view to preventing future reoccurrence as much as possible. If issues and complications arise
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with increasing frequency over shorter intervals of time this is an indicator that the under-
lying reason(s) must be investigated. This practical tool enables Analysts to develop a detail-
ed profile of each primary stakeholder and the information acquired can help shed light on
significant aspects about these stakeholders which are relevant for the project including their
observed strengths, weaknesses and possible opportunities for and threats to the project

which is useful input or supplement for the SWOT-Analysis of these stakeholders.

Another useful and practical tool which can find application in the context of a primary stake-
holder analysis are scoring models. This in practice already established quantitative model-
ling tool is especially well-suited for assessing and selecting stakeholders before the project
enters into a contractual agreement with them. In a competitive environment it can determine
which out of a pool of prospective stakeholders are the ‘most suitable’ entities for the project.
Stakeholders on which scoring models can be applied typically include designers and con-
sultants, contractors and sub-contractors, vendors and key human resources such as the pro-

ject manager and team members.

Using a scoring model is a simple excercize which usually makes use of a comparison table
for the purpose. For each stakeholder type, the project determines a set of assessment criteria.
In other words, different stakeholder types would have different criteria. Overlapping will, to
some extent, occur. Some of the criteria may be considered by the project as being compara-
tively more important than others in which case a weight factor may be applied to these more
highly regarded criteria; criteria considered as being of the highest importance are assigned
the highest weight factor while criteria deemed as being of lessor importance are assigned
lower weightages in order of their perceived relative importance. Through a careful analysis
which relies on information available on all the stakeholders under consideration, each stake-
holder’s score against each criteria is determined and its aggregate score is then calculated by
multiplying its criteria scores with their corresponding weightage factors and then summing
up. The stakeholder scoring highest is selected.

Scoring models, like quantitative tools in general, tend to be highly regarded by practitioners
because of their supposed advantage of mathematical ‘objectivity’ over qualitative or ‘sub-
jective’ methods (such as Expert Opinion). Social reality, however, is usually far too complex
to be expressed in numbers only and being ranked at the top of the list does not automatically
guarantee that the selectee will ensure a stellar performance on the project or perform better

than another lower-scoring entity.

In summarizing, the four powerful analytical tools presented above collectively yield multi-
dimensional insights about primary stakeholders which enable projects to develop very detai-
led and dynamic profiles about each of them. This information can immensely help in mana-

ging them very effectively and flexibly over the project life-cycle. Additional knowledge and
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insights about primary stakeholders which are not acquired through the application of these
analytical tools can be acquired by the Analysts from the project manager or project team
members based on his, her and their routine interactions and experience with them over time

and which often may not find its way into the project documentation.

Secondary Stakeholders: There are two basic differences between primary and secondary
stakeholders. Unlike the primary stakeholders, secondary stakeholders have no contractual or
legal obligations to the project and they exhibit three modes of behavior - supportive, indiffe-
rent, adversarial - towards it whereas primary stakeholders normally are not supposed to exhi-

bit adversity towards the project (which they nevertheless still do on occasions).

For secondary stakeholders the SWOT- and Stakeholder Attribute Analyses can also be app-
lied. Both should also be performed as early as possible in the project. But whereas it makes
sense to conduct a SWOT-Analysis on each primary stakeholder, doing so for the secondary
stakeholders would be too costly, time-consuming and effort-intensive given their large num-
ber, heterogeneity and geographic dispersion on large and complex (and controversial) pro-
jects, especially such as those in construction and civil infrastructure development. A more
practical approach would be to divide secondary stakeholders into two categories, supportive
and adversarial, and then analyze them collectively and thoroughly for each category. How-
ever, powerful secondary stakeholders, both supportive and adversarial, should be analyzed

individually.

From project perspective, the strengths of its supportive stakeholders can be highly beneficial
for it if the project acknowledges and consciously seeks to make use of these strengths. The
strengths of adversarial stakeholders by contrast may constitute a serious challenge which the
project must closely heed in order to safeguard its interests. The weaknesses of its supportive
stakeholders offers the project no benefits but weaknesses identified can sometimes be trans-
formed into strengths with appropriate engagement strategies. The weaknesses of the adver-
sarial stakeholders are good for the project. Typical strengths of secondary stakeholders, both
supportive and adversarial, include being well informed about the project and its consequen-
ces (positive or negative) on them, commitment to their support or adversity, determination
and tenacity, ability to organize themselves quickly by forming alliances and coalitions for or
against the project, access to resources, skillfulness in using information and communications
technology, the ability to influence other stakeholders (e.g., in politics, public administration,
media), and awareness of their legal rights and the spectrum of options available to them

which they can exercise either for or against the project.

Typical weaknesses of supportive and adversarial stakeholders may be the opposite of some
(or all) of the above mentioned strengths, for instance, their disinterest or reluctance of the

stakeholders to involve themselves directly in the project, lack of time and resources to
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engage directly with the project, lack of information about the project, inability to organize
themselves collectively and form alliances and coalitions, and non-awareness of their legal
rights and options at their disposal and through they can influence the project in the positive

or negative sense.

Opportunities which may present themselves between the project and its secondary stakehol-
ders are off course desirable and must be utilized to the maximum. For the supportive second-
ary stakeholders these are, for instance, openness on the part of these stakeholders to accept
the change which the project will inevitably bring about in time provided the project can con-
vince them that it is their best interest to do so, their approachability, openness and keenness
to learn about the project, desire to communicate and to cooperate, being in possession of and
having the willingness to provide resources (informational, material, human and others)
which the project needs, and consent to become active advocates for the project. For adver-
sarial stakeholders opportunities for the project may, for instance, result from the willingness
of at least some of these entities to enter into a dialogue with the project and to curtail or
cease their hostility towards it in response to appropriate engagement measures applied by the

project on them.

Threats to the project are reflected in the hostile actions adversarial secondary stakeholders
may adopt and which could seriously impair project performance and, in the most extreme
case, result in its premature termination. Consequently, the project must take threats to it very
seriously. Stakeholders can influence projects negatively by exercising the ‘options’ available
to them. Secondary stakeholder options can be categorized as soft options, hard options, and
illicit options, with options in the context of transnational projects making up a special
category. Options can be exercised both for projects (i.e., by supportive stakeholders) and
against projects (i.e., by adversarial stakeholders). It is empirically evident that stakeholders
opposed to projects tend to have more options at their disposal than stakeholders who support
projects. Indeed, long is the list of high-profile projects across the globe which have been
seriously affected by options exercised by hostile secondary stakeholders in the past few
decades. The subject of stakeholder options on construction and civil infrastructure develop-
ment projects was discussed in detail with several examples by the authors in their paper
Adversarial Project Stakeholders. Influencing Projects With Options which was presented at
the University of Maryland’s fourth annual project management symposium in May 2017.
Examples of adversarial stakeholder options are, for instance, refusal to cooperate, formation
of an organized front against the project, launching of a public campaign to defame it in the
eyes of the wider stakeholder community, attempting to influence powerful stakeholders to
intervene in the project, mounting legal, administrative or political challenges to the project
or, in more extreme cases, resorting to the use of scare tactics and direct intimidation in an

attempt to ‘kill’ the project or at least to severely damage its performance. For their part,
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supportive stakeholders do not per se constitute a direct threat to the project but if they feel
ignored or disrespected by it or are poorly engaged by the project than they may in time also

turn hostile and become a real threat to project interests.

Similar to the primary stakeholders, a Stakeholder Attribute Analysis can also yield very use-
ful insights about the project’s secondary stakeholders. Two potentially formidable challen-
ges present themselves here: the dearth of quality information on secondary stakeholders
which projects usually have at the early stage of their life-cycles and, when compared to the
primary stakeholders, the higher level of variability which secondary stakeholder attributes
may possibly exhibit over time and which may necessitate the Analysis to be repeated several
times over the course of the project life-cycle so that the stakeholder engagement strategies
can be modified accordingly if and when the need arises. Repetition of the Analysis can be
costly, time-consuming and effort-intensive given the largeness, heterogeneity and spatial

dispersion of secondary stakeholders.

Research indicates that in the context of construction and civil infrastructure projects for in-
stance, the secondary stakeholders attribute ‘motivation’ appears to be fairly rigid and broad-
ly consistent across location and typically revolves, inter alia, around a general acknowledge-
ment of product or service deficiencies and recognition that such deficiencies can best be
overcome through projects, creation of jobs and business opportunities, investment inflows,
appreciation of property values and rental incomes, improvement in the quality of life, and
civic pride. Secondary stakeholder concerns can be both general and entity-specific and they
may be relatively quite numerous, diverse and location-specific and must be comprehensively
and accurately identified by the Analysts and then reduced or preferably eliminated by the
project in order to reduce stakeholder resistance to and win over stakeholder support for it.
Against the backdrop of their motivation and concern, secondary stakeholders may develop a
complex set of positive and negative expectations about the project and its individual phases
over time and these must be then matched with their corresponding perceptions. Surveying
and interviews are excellent direct methods with which to determine stakeholder motivation,
concern, expectation and perception; the many sources of information about stakeholders
indicated earlier in this paper can also be used if and when circumstances so dictate. Deter-
mining stakeholder attitudes and especially stakeholder behavior, which can manifest itself as
supportive, indifferent, or adversarial, are also a feature of the Stakeholder Attribute Analy-
sis. Stakeholder behavior especially must be closely monitored throughout the project life-
cycle. A sudden or over time gradual observed increase in stakeholder adversity or decrease

in stakeholder support for the project signals that the Analysis may need to be repeated.

The higher the quality of the Stakeholder Attribute Analysis the more accurate the insights it
can be expected to yield about stakeholders and the more useful it is for the project for

designing effective stakeholder engagement strategies which on the one hand seek to reduce
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and eliminate adversity while attempting to boost stakeholder support for the project on the

other.

A third powerful analytical tool capable of providing useful insights about secondary stake-
holders and especially their positive and negative influence on project performance is the
Stakeholder Scenario & Project Impact Analysis. This tool basically explores a set of hypo-
thetical situations - ‘scenarios’ - resulting from possible stakeholder action, i.e., the exercise
of options by stakeholders for and against the project, and then quantifies their consequent
impact on key project performance parameters. Effective application of the Stakeholder
Scenario & Project Impact Analysis hinges on comprehensive identification of all stakeholder
options by the Analysts — an exercise already performed as part of the threat component of
the secondary stakeholder SWOT-Analysis. The consequent quantitative impacts on the pro-
ject can then be determined with the help of a methodology mainly involving the use of
mathematical formulae developed specifically for the purpose and which are specific to the
project. There could be qualitative impacts as well but as these are not possible to easily
express in numbers, alternative methods such as expert opinion may have to be used to

examine these instead.

The options available to secondary stakeholders depends on several factors such as the type
of project and the place where it is undertaken. The use of this tool is demonstrated with the
help of a simple and on projects commonly occurring example: Suppose some adversarial
stakeholders vehemently opposed to a project may at some future time prior to the project’s
execution phase exercise their legal option of obtaining a Court stay order before commence-
ment of construction work resulting in an indefinite delay (i.e., the scenario) of construction
activities. The delay will presumably have a negative impact on both project schedule and
cost; the longer the delay the greater the negative impact on the project. With mathematical
calculations it may be possible to specify exactly or approximately the magnitude of schedule
and cost overruns the project may consequently experience. Many scenarios are conceivable
off course and in addition to cost and schedule other critical parameters of project perfor-
mance, such as its scope, quality, future benefits realization, image, client satisfaction and the
relationships of key stakeholders, may also be adversely affected as a result of the exercise of
adversarial stakeholder options. The reverse holds true for exercise of options by supportive
stakeholders. Projects can hence utilize the valuable insights acquired through application of
this flexible and powerful tool to proactively design and implement appropriate engagement
strategies for their secondary stakeholders to minimize the possible danger they may pose in
future to project interests and to develop contingency plans in the event that such scenarios

inevitably become reality eventually.
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Concluding Remarks

Project stakeholder analysis constitutes a crucial, costly and usually highly complex process
on large projects. It is also the prime input in the process of design and execution of stake-
holder management and engagement strategies as well as the possible subsequent revision of
these strategies. Good stakeholder analyses can benefit projects immensely by reducing the
risk of stakeholder action against the projects, and the consequent and possibly immense
practical complications such action may entail, while at the same time helping the projects
benefit from the opportunities which present themselves in their dealings with their stake-

holders over the project life-cycle.

Poorly undertaken project stakeholder analyses on the other hand may reduce project perfor-
mance. High quality information, a set of powerful and complementing stakeholder analytical
tools, and an enabling environment are the three fundamental factors on which an effective
stakeholder analysis depends. It is a field which undoubtedly can benefit from more research

in future.

Throughout their years-long research on the subject of project stakeholders the authors have
incessantly argued that project stakeholder management and engagement in the ideal sense
dictates that no stakeholder, primary or secondary, experiences a net loss (financial, material
or otherwise) and that all stakeholders should experience at least some net gain as a result of
the projects which they are either voluntarily involved in or are involuntarily affected by. An
excellent project stakeholder analysis can help ensure that achievement of this ethical impe-

rative can become a reality.
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The Top 3 Triggers for Conflict
in the Project Environment —
And How You Can Mitigate
Them

By Jeannette Terry

Conlflicts are inevitable on projects. Differences of opinion, competing priorities, and pressure
from tight deadlines and long work hours can produce conflict. Some types of conflict —
especially issues with contract terms or escalating costs — can impact the project’s ability to be
successful.

Learn more about the Cost of Unresolved Conflict >

Fortunately, most project conflicts are less intense than these and considerably easier to resolve.
Understanding what can trigger conflict is the first step in preventing it or resolving it if you find
yourself in the middle of a conflict.

A recent analysis of TerconPartner’s database consisting of 8,000 individual project team
member responses from over 225 projects worldwide revealed the following three most
frequently mentioned causes of project conflict. Not surprisingly, these top three were all related
to communication.


https://terconpartners.com/the-high-cost-of-unresolved-conflict/

Trigger # 1 — Too much reliance on email.

Emails are easy to send and help document what was communicated. However, when the content
of that message is complex, unfamiliar to the reader or unclear, it’s better for both parties to talk
on the phone or face-to-face to prevent any misunderstandings or unintended consequences. If a
project manager uses email to cut corners in communicating to his team because he or she is
short on time, there will be potential negative repercussions.

What you can do to fix it:

. Be intentional about which communication mode you choose for different types of
messages. Recognize that email and other written forms of communication are notorious for
causing misinterpretations about the tone and intent of the message.

. Avoid using email when dealing with complex tasks that could spark a lot of questions from
the reader.

. Avoid using email to deliver a message that the other person may not be receptive to
hearing (such as saying “no” to an important request or giving critical feedback) or any topic
that could cause a defensive response. Even if you would prefer to avoid the conversation,
remember that the repercussions of avoiding a two-way conversation might be worse than a few
uncomfortable minutes face-to-face or on the phone.

Trigger # 2 — Lengthy delays in receiving
requested information from another individual
or team.

When project team members ask for information they need to make a decision, meet a deadline,
or take an action, they usually need a timely response. Therefore, when responses to RFI’s are
delayed or specific requests are ignored, the resulting frustration frequently leads to conflict. And
sometimes these types of delays not only have a negative impact on the requestor’s team, but
also can create “bad blood” between the requestor’s team and the responder’s team that lingers
on.

What you can do to fix it:

. Determine why the delay is occurring. This can go a long way toward avoiding delays in the
future. The most common reasons why responses are delayed in the project environment include
the following:



o

Your request didn’t go to the correct person or team. Especially when timeframes are short,
you should confirm — by telephone or in person — that your request will be directed to the correct
individual.

Your request was not treated as a high priority by the receiver. If this is the case, you must
make the case for why your request shouldbecome a priority for the receiver. Develop your
persuasive argument by: 1.) Summarizing exactly what information is needed and why, 2.)
Describing the potential consequences if you don’t receive it in time, and 3.) Identifying who
you may have to go to next if your contact can’t provide what’s needed. Then it’s time to put on
the charm! (This process is most effective via a face-to-face conversation or telephone call, if
possible.)

Hold brief update meetings with teams or individuals that impact your work or vice-versa.
In Tercon’s experience, approximately 90% of the frustration caused by not having timely access
to needed information can be eliminated by scheduling brief, periodic check-in meetings to share
information and resolve issues on a Just-in-Time basis.

Trigger # 3 — Problems with the Decision-
Making Process

An analysis of our Project Team Alignment Survey™ database found that there are usually three
types of decision-making concerns raised. These are the most likely to trigger conflicts within
the commenter’s team, across their project, or between disciplines or functions.

Issues with how decisions are made. When making a decision, one of the following comes into
play:

Lots of decisions are made under time pressure without the right people or expertise in the room.
Typically, this means that the decision will have to be re-cycled which will take more of
everyone’s time.

Leaders make decisions without consideration for the impact on the people who have to
implement them. Team members believe they should be able to give input before some decision
are

Many decisions are ad hoc and not based on the reality of what people have to deal with on an
everyday basis.

Sometimes an important decision gets delayed because no one on the team knows who has the
authority to make it.

Issues with how decisions are communicated. If communication on a decision is slow,
incomplete or nonexistent, team members are more likely to speculate about why the decision
was made or begin to lose trust in leadership.



What you can do to fix it:

When making a decision, take the time to include the right people and consider all potential
ramifications

From the beginning, clarify roles and responsibilities so that if a decision needs to be made, there
is someone in the meeting who can make it.

Decisions about new processes should be quickly and formally cascaded to the team instead of
letting people hear about them by word of mouth without proper explanation.

Be sure to communicate how a decision will impact other teams and/or individuals soon after it’s
made.

Give team members more information about why a certain decision was made and how it fits in
with the overall project or team Team members care about “the big picture” as well as their
smaller piece of the work that will make the project successful.

Ask for feedback from your team before making a big decision. If they give suggestions you do
not implement, be sure to close the loop and communicate why you did not use.

Some conflicts can actually be beneficial, such as when issues get clarified or alternative
solutions to a problem are found. That said, most people want to avoid or prevent conflict when
possible.

Having a better understanding of conflict triggers can empower you to prevent them- or at least
reduce the negative impact of many workplace conflicts. For more on constructive conflict
management see Ten Tips for Reducing Conflict on Your Team and The High Cost of
Unresolved Conflict.



https://terconpartners.com/10-conflict-management-tips/
https://terconpartners.com/the-high-cost-of-unresolved-conflict/
https://terconpartners.com/the-high-cost-of-unresolved-conflict/
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