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Abstract —
Advanced Work Packaging (AWP) is an
innovative planning and control method for

industrial projects with known parameters that allow
organizations to transform the way they plan and
control industrial construction projects. As the
implementation of AWP is gradual, organizations are
constantly looking to improve their practices.
However, several organizations struggle with change,
making decisions, and taking action. Every change
effort impacts a wide array of internal and external
stakeholders, and the lack of standard procedures to
help organizations effectively navigate a change by
making informed decisions and acting on those
decisions impedes the progress and growth of the
organization. This paper contributes to the notion of
decision-making in the construction industry by
presenting an “Advanced Work Packaging
Improvement Canvas” (AWPIC). AWPIC allows
organizations to improve their current AWP
practices and transform their businesses by mapping
the essential elements that organizations must
consider to facilitate the change dialog internally and
move toward the desired future state. The paper
describes the theoretical underpinnings that embody
AWPIC, then introduces AWPIC, and explains its six
building blocks: Current State, Problem, Future
State, Solution, Investment and Value Creation
Analysis, and Action Plan and Follow-Up. AWPIC is
developed with the intent to present a holistic
framework for improvement and change processes
and increase standardization in the industry.
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1 Introduction

In a volatile, uncertain, and ambiguous environment,
construction stakeholders are pressured to successfully
complete complex construction projects with strict
budgets and tight timelines. The success of the
construction project depends on the effectiveness of
planning and control systems [1,2]. However, in the
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construction management body of knowledge, the topic
of planning and control is considered among the areas in
need of improvement in the construction industry [3].
This has yielded various research efforts that have been
conducted to develop robust planning and control
systems such as work packaging, Last Planner System®,
Takt-Time Planning, activity-based methodology, and
location-based methodology [4—6].

In industrial construction, and with the increasing
project complexity and lack of predictability, Advanced
Work Packaging (AWP) was developed as a planning
and control method for industrial projects [7]. AWP is an
innovative construction-driven process that is based on
existing work packaging practices and industry practices
[1]. The concept of AWP can be traced back to the1990s,
but it was scientifically, formalized in 2009 through
research conducted by the Construction Industry Institute
(CII) [8,9]. Research on AWP was first launched in
Northern America, and soon later, the implementation of
AWP expanded and various countries including Peru,
Brazil, Argentina, Spain, Norway, South Africa, Nigeria,
Saudi Arabia, India, Thailand, China, South Korea,
Australia, and Indonesia began integrating AWP into
their industrial projects [9].

AWP is formally defined as “a project framework to
divide project scope into manageable portions of work
for planning and execution to achieve improved
productivity and increased predictability. AWP
incorporates agile and lean construction methodologies —
empowered through automation technology — to optimize
capital projects across the entire asset lifecycle” [9].
AWP is also a planning and control system for all
stakeholders including the owner, engineer, contractor,
subcontractors, vendors, and operators [1,10].

Two key concepts behind AWP include optimizing
workflow by integrating discrete packages of work
across disciplines into a synchronized plan that will be
executed by forepersons and aggressively and
collaboratively aligning teams to make that work ready
by removing all constraints that would prevent that work
from being executed without interruption according to
that plan [11]. This requires an effective team that will
drive alignment across all key functional groups (design,
engineering, procurement, construction, commissioning
& start-up) and an integrated supply chain [12].
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Readiness gates are set up to ensure work can be released
to downstream team members through collective go/no-
go decision-making supported by enabling technologies
that better inform teams of current conditions to support
better decision-making [13].

AWP studies have shown that the implementation of
AWP on construction projects results in numerous
benefits including improved safety awareness and
performance, reduced cost, improved labor productivity,
reduced rework, improved overall project cost and
schedule predictability, better alignment among
stakeholders from planning through construction, and
improved overall project quality [7,8,14]. Moreover, with
the increased use of AWP on industrial projects, it was
found that the level of implementation of AWP practices
varies among stakeholders and across projects [1]. [1]
developed an AEP maturity assessment form to assist
construction stakeholders in evaluating the extent to
which an AWP practice of a given project phase is
implemented. Additionally, [15] developed an AWP
capability assessment tool that enables a project or
organization to assess its current state capabilities and
desired future state capabilities.

While understanding the shortcomings of current
practices and determining the desired future state is
instrumental for an organization to begin its journey
toward improvement, organizations struggle to structure
and institutionalize the change effort [16]. Some
organizations wrestle with decidophobia where the fear
of making decisions takes over and prevents the
organization from moving forward [17]. Other
organizations do not provide a collaborative environment
that supports change [18]. Organizations, however, are
acknowledging that the cost of inaction is far greater than
the cost of action. Thus, there is a need to equip
organizations with the right decision-making tools to
develop a roadmap or execution strategy to attain their
desired future state [19].

While the existing research work on AWP discusses
AWP practices and benefits, research does not present a
standardized methodology to assist AWP organizations
to improve their current state and reach a desired future
state. This paper builds on the work conducted by [15]
and aims to advance strategic thinking and assist
construction stakeholders in making incremental
improvements in their AWP practices and
implementation. The objective of this paper is to develop
a simple, yet holistic “AWP improvement Canvas
(AWPIC)” that maps the essential elements that
organizations must consider to facilitate the change
dialog internally and move toward the desired future state.
While not discussed in this paper in detail, those essential
elements can be described as a blend of people who are
at the center of any change in construction organizations,
processes that must be analyzed and re-engineered to
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remove waste and enhance their flow, technology that
can transform tasks and add value to the desired outcome,
and culture that would require collaboration,
communications, and willingness to continuously
improve among all related stakeholders [20,21].

2 Theoretical Underpinnings

Projects are executed based on a constant flow of
decisions, the timing of those decisions, who makes those
decisions, how they are made (collaboratively,
committee, individually, etc.), and the implications of
those decisions based on the quality and richness of the
information used to make that decision [20]. Thus, the
decision to improve from a current state to a future state
must be driven by scientific thinking [22]. A search on
Google Scholar of articles that discuss change and
process improvement models and frameworks led to the
identification of three research streams that this paper
will build on, specifically: business process
reengineering, business model canvas, and A3 process.

2.1 Process Reengineering

Studies have indicated that companies aim for process
reengineering in three situations: (1) companies are
facing difficulties and are desperate to find solutions; (2)
companies are in a stable situation with satisfactory
performance but their management anticipates
difficulties, and (3) companies are in peak positions yet
their management are ambitious and innovative and seek
continuous process improvements [23]. Major process
reengineering methodologies have been published in the
literature since the early 1990s — most notably the ones
presented in Figure 1 [24-31]. As shown in Figure 1, the
methodologies can be distributed on four main
processing reengineering phases:

Defining current state

Analyzing and re-designing the current state
Developing future state

Implementing and monitoring the future state

Moreover, research in the AEC industry has also
presented AEC-oriented reengineering methodologies.
Examples include studies on reengineering construction
processes [32], construction management process
reengineering [33-35], cross-organization process
integration in the design-build team [36], process
reengineering and improvement for building precast
production [37], a redesign process model for design
companies [38], and a lean-based framework to re-
engineer processes in the era of Construction 4.0 [39].
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Figure 1 Summary of the existing methodologies

2.2 Business Model Canvas

One of the major challenges that organizations face is
communication. In fact, businesses can find themselves
struggling to “make the unfamiliar familiar” when
sharing ideas and plans with different internal and
external stakeholders, making it a challenge to “frame
ideas in terms, metaphors, or analogies that make them
understandable” to all those involved [40]. One way of
solving communication problems is business models,
which can be used as “analogies for innovating
businesses” and framing communication within
companies and between them and their investors [40,41].

A business model describes the rationale of how an
organization creates, delivers, and captures value [42]. It
is an efficient guide that allows businesses to discover
value creation, identify customer needs, exploit external
opportunities, identify required resources, generate and
increase profits, and perform short, medium, and long-
term projections [43]. Moreover, clearly-understood
business models can support strategic competitiveness by
providing organizations with insights into the alignment
of high-level strategies and underlying actions in an
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organization [44,45].

To develop and communicate business models,
Osterwalnder and Pigneur [42] proposed the “Business
Model Canvas” (BMC). BMC serves as “a blueprint for
a strategy to be implemented through organizational
structures, processes, and systems”, and the canvas
includes nine basic building blocks covering the four
main areas of a business — customers, offer, infrastructure,
and financial viability [42]. Its holistic approach, visual
representation, and simplicity The holistic visual and
simple approach gained BMC momentum with new
business ventures in its early stages, then made its way
into incumbent firms with well-defined business models
that use BMC to innovate and maintain competitive
advantage [46].

BMC also gained momentum in research, as
researchers mutate the canvas’ building blocks and make
them more oriented toward specific industries and
transformations [47]. Mutations can include adding,
removing, and/or dividing blocks, modifying the blocks’
content, linking elements between the blocks, and adding
views that reflect the mutated canvas’ specific objectives
[48]. In the AEC industry, examples of mutated BMC



