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Talking points

Supply chain improvement

is a significant opportunity for
engineering and construction.

Supply chain visibility and execution
could drive massive cost savings, provide
real-time supply-chain coordination,

and increase ability to deliver the project
on time. Engineering and construction
organizations face large effectiveness
gaps with their supply-chain operations.
The supply chain needs to shift to a
digital future.

Digital supply-chain leaders provide

a unique perspective from which
organizations can learn.

Companies furthest along in executing

a digital supply-chain strategy also lead

in financial performance and are more
effective at addressing supply-chain
challenges. The leaders have improved
supply-chain efficiency and effectiveness.

Leaders enable digital supply

chain through six levers.

These leaders have put in place governance
and data management to support the
implementation of digital. They have

made appropriate digital technology
investments. They have driven the creation
of supply-chain platforms. Leaders address
talent and culture. And they have made
improvements in security.

By Vishal Bhargava,
Raman Chander, José R Favilla,
Wilco Kaijim and Spencer Lin

The digital effect on the
engineering and construction
supply chain

Today’s engineering and construction supply chains are
still largely analog, with processes that are manual and
with only limited automation. Without real-time supply-
chain coordination and execution, companies have limited
ability to forecast schedules when work will be done and
when materials and equipment will be needed.

Adigital supply chain can provide connections across the
value chain and ecosystem, leveraging multiple sources of
datato create transparency, provide advanced planning,
and predict and avoid future problems.

To take full advantage, engineering and construction
organizations need to enable these capabilities through
aset of levers. With input from 250 executives worldwide,
we explore how leading organizations have prepared for
adigital supply chain, as well as what others can learn
from them.

The need fora
digital supply chain

Engineering and construction supply chains are a complex
network with numerous relationships and materials,
products /services, logistics and information, and money
flows. These complex projects involve thousands of
participants from hundreds of organizations and require
volumes of documents and drawings. Increasing
fragmentation in the industry adds to this challenge by
adding more suppliers and contractors. Difficulty in
controlling and managing construction arises from a
project-based orientation (each project is unique) and
from the many suppliers involved. Each player has its own
schedule. Integration and synchronization of a master
schedule is needed to manage the entire project lifecycle.
Risks and disruptions in the supply chain can lead to lost
materials, waste, increased downtime, and inefficiencies.
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of industrial products
company respondents

say they are effective at
supply-chain requirements

76%

of executives from leading
organizations say they

are effective at managing
material quality and risks

72%

of executives from leading
organizations report they
have realized significant ROI
from investing in predictive

analytics for the supply chain

Compounding the industry’s flat productivity, engineering
and construction supply chains continue to be challenged
by “pre-digital” processes that are manual, on paper,

by phone, by people, and with little automation. Without
real-time supply-chain coordination and execution, these
companies have limited ability to forecast schedules when
work will be done and when the next materials/equipment
will be needed. As such, it is vital these companies take
action and invest in digital to increase visibility and
optimize their supply chains.

Both external and internal factors are putting pressure on
engineering and construction enterprises to create a
digital supply chain. From an external perspective,
traceability of materials is critical. Tariffs have increased
costs for heavy building materials. Supply chains also
need to manage supply and demand disruptions due to
varying vendors, fluctuations in resource availability, and
weather impacts. Multi-enterprise supply-chain business
networks, which support a community of partners that
need to coordinate and execute on business processes,
areincreasing in importance and value.

From an internal perspective, inefficient processes
require changes to reduce shocks to the supply chain.
Aresearch report from PlanGrid and FMI Corporation
indicates that time spent on non-optimal activities,
such as fixing mistakes, looking for project data, and
managing conflict resolution accounts for USD 177.5
billion in labor costs per year in the US. Rework caused
by miscommunication and inaccurate and inaccessible
information will cost the US construction industry more
than USD 31 billionin 2018.%

The supply chain also needs to address operational
challenges caused by raw material quality and availability,
scheduling constraints, and lack of integration across

the network. Further, a lack of supply-chain visibility
(including in-transit materials) often renders optimization
efforts less efficient.



Only 38 percent of
respondents told us their
supply-chain functions

are effective at managing
materials quality and risks.

These needs are exacerbated by gaps in the effectiveness
of the most important supply chain requirements (see
Figure 1).

For example, over half of the 250 engineering and
construction respondents in our survey said it’s vital to
manage materials quality and risks. Yet, only 38 percent
told us their supply-chain functions are effective at it.

Figure 1

Large gaps also exist between the importance that
engineering and construction companies attribute to
advancing imperatives—such as enhancing supply-chain
collaboration, improving equipment utilization and output,
and increasing analytics around supply-chain data and
costs—and their current proficiency at acting on these
requirements. Across the 14 requirements in Figure 1,

the average effectiveness gapis 11 percent.

Engineering & construction companies worry about the effectiveness of their supply chains
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Effectiveness . Importance
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36%
32%

32%

Gap
15% Manage material quality and risks

16% Enhance supply chain collaboration

15% Improve equipment utilization and output

14% Improve supply-chain security

11% Improve supply allocation and distribution decisions
13% Improve speed of response to changing requirements
12% Improve service responsiveness

8% Integrate financial, sales, and operational planning

12% Improve speed, reliability of manufacturing and distribution
15% Increase analytics around supply-chain data and costs
10% Increase real-time visibility into operations

6% Manage transportation disruptions
4%

Improve demand forecasting

11% Determine unplanned event scenarios

Source: IBM Institute for Business Value 2019 Industrial Products Digital Supply Chain Study.



A digital supply chain includes
three capabilities: synchronized
schedules, value chain visibility,
and intelligent assets.

The digital future
for the supply chain

Successful engineering and construction companies will
need to embrace advanced supply-chain technologies to
shift to a digital future that can deliver end-to-end,
orchestrated, and insight-driven processes (see Figure 2).

Adigital supply chain can synchronize the multi-enterprise,
supply-chain network while improving visibility and
leveraging asset availability. It includes three capabilities:
synchronized schedules, value chain visibility, and
intelligent assets.

— Synchronized schedules across parties and between
site supply chains (material, equipment, supplies)
enables supply-chain changes to be propagated across

Figure 2
The digital future

the schedule hierarchy (master, field, material,
equipment, contractor) to adjust forecasts,
procurement, and delivery.

— Value-chain visibility helps maintain control of
materials, equipment, and supplies milestones. It can
identify risks and react to developing supply events. It
also helps collate inventory/supplies from all parties
and systems and makes it available for reporting, real-
time decision making, and collaborative adjustments.

— Intelligent assets use the Internet of Things (IoT) and
cognitive/artificial intelligence (AI) insights to help
improve reliability and performance of equipment and
assets through better visibility, predictability, and
operations. They can improve quality and yield of
operations from design through support, as well as
increase resource consumption efficiency—such as
worker, workforce, or energy—while reducing costs.

Project systems Project schedules

and historical data Service providers — Primavera

— Materials Analytics driven intelligence Owners/ — Otherrelated
management Slufelely baize ° consumers information

- Contracts, Value chain visibility Weather forecast
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— On-going projects

— Weather conditions
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yards site

Operate and
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Integrate any source and any format
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Source: IBM Global Markets.
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Construction Construction Operations and

equipment site maintenance
— Equipment location — Employee safety — Maintenance
data (GPS) monitoring — Modifications
— Equipment status — Equipment — Assetintegrity
— Fuelandtire availability — Repurposing
consumption — Material availability — Materialreuse

— Personnel availability
— Resources utilization
— Task execution status



Combined, these three capabilities enable a digital
supply chain that can enhance performance across
multiple dimensions:

— Improved productivity

— Reduced downtime

— Lower costs

— Reduced waste

— Improved utilization of resources.

Figure 3

From our study, engineering and construction
respondents confirmed that a collection of digital
technologies is critical to their supply-chain strategies
(see Figure 3). Cloud computing can be used to run supply-
chain applications and store data. The IoT connects
sensors and devices to networks so that materials,
equipment, and supplies can be tracked and monitored.
Mobile technologies allow ubiquitous access to information
and help manage delays and shortages (see case study,
page 7: “Katerra: Embracing technology transformation”).

Engineering & construction companies cite an essential combination of technologies for their supply chain strategies

Cloud computing 54%
Internet of Things 37%
Mobile technologies 34%
Predictive analytics 299,
Machine-to-machine connectivity 28%
RFID/location technologies 23%
Augmented reality 18%
Al/cognitive computing 16%

Robotics 15%

Source: IBM Institute for Business Value 2019 Industrial Products Digital Supply Chain Study.



Our digital supply-chain
leaders are two-to-five times
more effective against supply
requirements than their peers.

Digital supply-chain leaders

We analyzed survey responses and identified a small
group of engineering and construction “leaders” that
make up 24 percent of our study. These leaders reported
that their organizations were furthest along in executing
either a fully executed digital supply-chain strategy or a
fully thought-out digital supply-chain strategy and
execution plan, and have taken steps to transform.

Figure 4

Companies can learn from these leaders. Leaders

report that their enterprises delivered better financial
performance over the past three years than industry
peers. Seventy-three percent their revenue growth
outperforms the industry, versus only 15 percent of peers.
And the leaders’ profitability is more than six times better
than their peers. Leaders are two-to-five times more
effective against supply requirements than others (see
Figure 4). Also, leaders have realized a higher ROI from
investing in digital for the supply chain—13 percent
compared to 8 percent of peers.

Engineering & construction leaders excel at addressing supply chain requirements

26% o
20% o
17% o
18% o
21% o
21% o
23% o
13% o
16% o
23% o
19% o
20% o

22%

12%

All others (@ Leaders

76%
75%
75%
73%
71%
71%
69%
69%
68%
61%
61%
61%
56%

53%

2X Manage material quality and risks
3X Integrate financial, sales, and operational planning
4X Improve service responsiveness
4X Improve speed of response to changing requirements
3X Improve equipment utilization and output
3X Improve supply allocation and distribution decisions
3X Improve supply-chain security
5X Improve analytics around supply-chain data and costs
4X Improve demand forecasting
2X Enhance supply-chain collaboration

3X Improve speed, reliability of manufacturing and distribution

3X Increase real-time visibility into operations
2X Manage transportation disruptions

4X Determine unplanned event scenarios

Source: IBM Institute for Business Value 2019 Industrial Products Digital Supply Chain Study.



Katerra: Embracing
technology transformation?

Katerra is a technology-driven offsite construction
company and an end-to-end building services provider.

Katerra incorporates state-of-the-art technologies into
the construction supply chain to exploit the rise

in digitalization within the industry and differentiate
itself from other modular builders. Katerra uses
advanced SAP technology, a proprietary analytics
platform, a mobile app, and industrial IoT tools (which
incorporate machine learning and big data technology)
to optimize its design and construction processes,
on-site communication, tracking of raw materials,

and labor utilization.

The use of these technologies has also allowed
Katerra to create a standard “kit” of pre-designed
components. Having this level of standardization
among a set of general components has enabled
Katerra to take advantage of an advanced raw
materials inventory tracking system to determine the
optimal quantity and timing of raw materials it should
order. By doing this, Katerra reduces material costs
for its customers by both eliminating materials waste
and creating economies of scale through placement
of larger orders from its suppliers (as it combines the
needs for common materials across multiple projects
and different clients).

Enabling a digital supply chain

To achieve a digital supply chain, engineering and
construction organizations should address six levers
(see Figure 5).

Figure 5
Leaders enable a digital supply chain through six levers

Governance Data management

Technology

Source: IBM Institute for Business Value.



Governance

For leaders, a digital supply chain starts with a cross-
functional governance/steering team. Sixty-nine percent
of leaders have this teamin place to help drive the
implementation of digital technologies for the supply
chain, compared to 14 percent of their peers. To support
execution, the leaders have established performance
management/KPIs for their supply-chain digital activities.
To react to market dynamics and meet ever-shifting
customer expectations, these companies use quality and
cycle-time metrics to measure digital supply chain
success (see Figure 6). As a result, they can improve
on-time deliveries, inventory management, invoice
accuracy, and customer feedback.

Given the complexities of numerous relationships, these
leaders have also put in standards to manage information
flow internally and externally. Over three quarters have
implemented common standards across the supply chain,
versus just 18 percent of peers. And 58 percent of leaders
have established common standards with collaboration
partners. This enhances communications and, ultimately,
productivity.

Figure 6
Leaders track key metrics for a digital supply chain

FR 66% oo

Y] 58% wcercrs

() 56% ouseryonine
B53% meoyaces

Inventory turns

Source: IBM Institute for Business Value 2019 Industrial Products Digital
Supply Chain Study.



Leaders view cloud computing,
predictive analytics, IoT, and
AI as critical technologies.

Technology

Engineering and construction companies will need to
digitize their supply chains to create fully integrated,
flexible, and agile operating environments. Over three
quarters of leaders expect to invest most prominently
in technologies for the supply chain. They view a
combination of technologies as critical, including cloud
computing, predictive analytics, IoT, and Al Cloud

Figure 7

computing improves sourcing and supplier management.
Predictive analytics enhances demand planning and
forecasting. IoT provides connections across ecosystems
and helps with asset management. Al can be applied for
customer service (see case study, page 11: “Bechtel:
Enhancing productivity with AI”). These technologies can
be used across supply-chain activities (see Figure 7).

Engineering and construction leaders view digital investment as important across supply-chain activities

28% o
21% o
28% o
22% o
35% o
19% o
o
o

24%
23%
16%

All others @ Leaders

81%
78%
76%
76%
75%
73%
73%
68%
64%

Risk assessment

Internal supply chain
Transportation management

Asset management

Customer service

Demand planning and forecasting
Sourcing and supplier management
Warehousing and distribution

Fulfillment

Source: IBM Institute for Business Value 2019 Industrial Products Digital Supply Chain Study.



Over three quarters of leaders
say predictive analytics and
cloud computing help improve
speed of response to changing
requirements.

Overall, more leaders have implemented specific digital
technologies and achieved significant ROI in their supply
chains (see Figure 8). They see predictive analytics
improving demand forecasting and improving speed and
reliability of distribution. Over three quarters of the

Figure 8

leaders say predictive analytics and cloud computing help
improve speed of response to changing requirements.
And leaders report that cloud computing and IoT assist in
enhancing supply-chain collaboration to provide visibility
and improve sourcing.

Leaders have seen a significant impact on ROI from the application of digital technologies in the supply-chain

Predictive
analytics

| 72%

All others (@ Leaders

computing

| 60%

Internet
of Things

| 49%

Source: IBM Institute for Business Value 2019 Industrial Products Digital Supply Chain Study.
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Bechtel: Enhancing
productivity with AI®

Bechtel Corporation is an engineering, procurement,
construction, and project management company. It is

the largest construction company in the United States.

Bechtel has created the Big Data and Analytics
Center of Excellence. With 120 years of data through
digitization efforts, the company can ask where
hidden inefficiencies might lie and what might drive
them. Bechtel is developing a machine-learning tool
to identify the most efficient construction packaging
sequences for the most complex projects. Through
artificial intelligence, the company is able to find
connections and learn new solutions that they could

not be able to find if every possibility had to be tested.

This can be done in the presence of dynamic factors
and shifting constraints. Once faced with unexpected
weather, material or labor shortages, project teams
are able to ask: “What is the best approach from this
point forward?” Machine learning allows Bechtel to
optimize in real time as events impact schedule and
execution.

Platforms

For engineering and construction companies, platforms
are increasingly a tangible way of supporting the supply
chain. Platforms can connect companies with customers
and partners to share supply-chain information and
conduct transactions. Three quarters of the leaders from
our study are participating in supply-chain platforms,
compared to only 3 percent of their peers. And 82 percent
of leaders have created a platform and have done one of
three things:

— Invited customers and partner organizations to operate
on the platform

— Invited customers to operate on the platform, but
not partner organizations

— Invited partner organizations to participate, but
not customers.

11



Leaders offer a significant
value proposition to
supply-chain platforms.

They recognize the many advantages of participatingin
platforms to both toplines and bottom lines. Meeting
customer expectations, funding opportunities, and
satisfying new demands can manifest themselves in
increased revenues. Decreasing infrastructure costs,
increasing operational efficiency, and providing insights
into supply-chain performance can improve the cost
structure.

Specifically, the leaders are offering a significant value
proposition to supply-chain platforms (see Figure 9).

Figure 9

A combination of digital technologies helps connect
platform participants. Platforms powered by Al can
predict problems and proactively direct automation

to improve quality. The combination of AI with other
emerging technologies, such as cloud computing and

IoT, help integrate participants on a platform and support
the continuous learning required to succeed. And digital
technologies enable constant roll-out of new services in
the platform.

Leaders provide services or intellectual property to a supply-chain platform

Intelligent contracts 69%
Prediction 64%
Real-time tracking 60%
Exception management 52%
Visibility 50%

Settlement 48%

Source: IBM Institute for Business Value 2019 Industrial Products Digital Supply Chain Study.
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Data management

Nearly three-fourths of leaders have implemented data
lifecycle management (69 percent), established data
interfaces (73 percent), and created a flexible data

architecture (71 percent) to support a digital supply chain.

This robust-but-flexible data foundation allows them to
take advantage of digital technologies. This infrastructure
also allows the supply chains to be nimble enough to
respond to new market dynamics, customer demands,
and user needs (see case study, page 14: “AECOM:
Transforming supply chain management”).

Figure 10

Leaders are far outpacing others in data sources. Five
times more leaders than their peers are integrating
information across a variety of sources to realize value
from digital technologies in the supply chain. Data on
track-and-trace transportation modes, routes, and rates
allow them to adjust for events that impact the supply
chain, resulting in more timely and accurate information
for customers. Customer and supplier data assist leaders
in transforming the performance of their supply chains to
help predict demand, improve forecasting, and enhance
sourcing (see Figure 10).

Leaders leverage a variety of data sources to take advantage of digital technologies

33%

37%
36%
32%
38%
41%
35%
24%
26%

All others (@ Leaders

54%
54%
49%
46%
44%
44%
41%
39%
39%

Customer-specific news
Supplier communications
Track and trace

Product quality/authentication
Commodity prices

Customer communications
Economicindicators

Social listening

Transportation modes, routes, and rates

Source: IBM Institute for Business Value 2019 Industrial Products Digital Supply Chain Study.
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AECOM: Transforming
supply chain management*

AECOM is a US-headquartered multinational
engineering firm that provides design, consulting,
construction, and management services to a wide
range of clients.

AECOM has partnered with IFS to strengthen its
supply chain by using IFS Applications, a software
suite for critical business processes such as supply
chain management, predictive maintenance, and
digital transformation. It helps AECOM automate
and streamline front- and back-office processes,
enabling the company to tighten the procurement
cycle, regardless of whether inventory is received
at an AECOM warehouse, a customer location, or a
construction site.

The integrated application suite expands AECOM’s
service offerings, increases efficiency, reduces
manual processes, and provides better value to
customers. Through the implementation of dynamic
supply-chain technology, AECOM can help clients
achieve performance excellence and optimize their
opportunities. Clients can realize increased value
and savings through robust automation, significantly
improved response times, reductions in inventory
levels, and planned on-time deliveries.

14

Talent and culture

Engineering and construction companies will need to
identify, hire, build, and retain the necessary talent to
create and sustain digital supply chains. Leaders recognize
that employee roles and skills will need to change to
support Digital Reinvetion®. Seventy-three percent of
leaders have a strategy in place to help supply-chain
employees adapt, versus just 15 percent of their peers.
And 80 percent of these leaders say that their supply
chain’s shift toward digital reinvention technologies is
being supported by change management.

The leaders have acted to address skills and create a
culture that supports a digital supply chain. Over three
quarters of leaders have established a formal process

to identify needed digital skills, and 75 percent have
implemented training for employees engaged with digital
technologies. And four times more leaders have built a
data-driven culture to take advantage of the supply-chain
information coursing through their organizations and
across the ecosystem.



Leaders are building a new team and have invested in
specialized skills to support digital supply chains (see
Figure 11). With the importance of using supply-chain
insights, companies now need both technology- and data-
minded talent. Eight times more leaders than others have
acquired machine learning skills to train cognitive
systems. These Al-related skills help them improve
supply-chain efficiency and reduce risks. Four times more
leaders have invested in skills such as advanced data

Figure 11
Leaders have upskilled their supply-chain organizations
9% 76%
@
19% 76%
o
19% ® 75%
18% 73%
O
5% o 71%
16% 68%
9% 63%
15% 63%

All others (@ Leaders

architecture, data visualization, advanced data analysis,
and data acquisition. These skills mean leaders can
support setting the digital agenda and driving the supply
chain as a core differentiator.

The leaders have also made changes to their operating
models. Three quarters report creating service scalability
by forming centers of excellence/shared services for
supply-chain optimization, versus 5 percent of others.

Machine-learning skills to train cognitive systems
Advanced data architecture skills

Security management skills

Data visualization skills

Advanced mathematical modeling skills
Advanced data analysis skills

Big data-related information management skills

Data acquisition skills

Source: IBM Institute for Business Value 2019 Industrial Products Digital Supply Chain Study.
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Security

Adigital supply chain links engineering and construction their supply chains. They have taken specific actions to
companies with its suppliers and customers. The vast create good security cultures and clear security crisis
amount of data and intellectual property shared among protocols (see Figure 12). And they consistently practice,
the partners creates vulnerabilities and cybersecurity plan, and prepare for many different supply chain

risks. Eighty percent of leaders surveyed—compared to situations. Technology tools, such as blockchain and

21 percent of their peers—have addressed cybersecurity Al-enabled cognitive security solutions, could help
issues as part of implementing digital technologies for address security concerns.

Figure 12

Leaders address digital supply-chain security through planning, monitoring and sharing intelligence

Created a comprehensive

with ecosystem partners

Developed an effective response 46%
planinthe event of a breach

Evaluated potential security

(1)
issues across the supply chain 37%

()
response plan
andcectiontoots e
and detection tools
enterprioe data.
enterprise data
coqurtyaudte
security audits 51%
Wit ecosyetem pariners.

Source: IBM Institute for Business Value 2019 Industrial Products Digital Supply Chain Study.
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Recommendations: Becoming
adigital supply chain leader

Uncover new intelligence

Digitize the real-time signals and information sources
collected, connected and consumed across the supply
chain. Apply intelligence to supply-chain activities to
power real-time, actionable insights. Check that your
supply-chain data strategy targets the structured and
unstructured data needed to address supply-chain
imperatives. Tap the multi-enterprise supply chain
business network. Leverage the network to share
information.

Create supply chain processes that can “think”

Infuse digital technologies with advanced analytics to
optimize processes and understand trends to improve
demand planning, while simultaneously communicating
changes and disruptions throughout the supply chain.
Use data interpretation, prediction, Al technologies,
and cognitive solutions across the supply chain to reveal
patterns people might not otherwise notice.

Ready your digital skillset

Train employees to use digital technologies and work
with intelligent processes. Equip them with data
management, visualization, analytical, and problem-
solving skills. Consider a “new-collar” approach to
address the digital skills gap to include technical and
vocation programs.® Equip employees with automated
human-to-device and device-to-human understanding.
Use connected mobility to empower supply chain and
ecosystem workers in real time.

Are you ready for a
digital supply chain?

— How effective is your schedule
management to make sure equipment,
materials, and construction personnel
are at the right time and right place?

— What communications do you have
in place to provide project status to
your partners?

— What real-time information do you have
on your supply chain, such as in-transit
materials, equipment, and supplies?

— How will your analytics support
decision-making across materials
management, supply and demand
forecasting, and logistics?

— What skills are employees equipped
with to solve supply chain challenges
in real time when or before they occur?

17
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Study approach
and methodology

In cooperation with Oxford Economics, the IBM
Institute for Business Value surveyed 250 engineering
and construction leaders in 19 countries between
January and February 2019. We collected responses
from Chief Executive Officers, Chief Supply Chain
Officers, Chief Operating Officers, Chief Information
Officers, Chief Digital/Transformation Officers, VPs
of Operations and VPs of Supply Chain. Engineering
and construction was defined as companies that
design, build, operate, and maintain assets and
facilities for buildings (commercial, residential),
infrastructure (transport, power, water, sewer, waste,
telecom), and industrial (petroleum, mining,
manufacturing and power plants).

19


http://www.ibm.com/industries/construction
mailto:iibv%40us.ibm.com?subject=
https://twitter.com/IBMIBV
http://www.ibm.com/ibv
mailto:iibv%40us.ibm.com?subject=

Notes and sources

1

20

“New Research from PlanGrid and FMI Identifies
Factors Costing the Construction Industry More Than
$177 Billion Annually.” Plangrid.com. August 1, 2018.
https://www.plangrid.com/press/fmi

“Building a Digital Supply Chain in the Building
Industry.” Harvard Business School Digital Initiative.
November 15, 2017.
https://rctom.hbs.org/submission/building-a-digital-
supply-chain-in-the-building-industry

Smith, Evann. “Applications of Artificial Intelligence

in EPC.” Bechtel. April 2, 2019.
https://www.bechtel.com/blog/innovation/april-2019/
applications-artificial-intelligence-epc

4 Scott, Jason. “ AECOM Partners with IFS to Improve

Supply Chain Management, John Vollmer Comments.”
GovconWire. April 4, 2018. https://www.govconwire.
com/2018/04/aecom-partners-with-ifs-to-
improve-supply-chain-management

Crozier, Jennifer Ryan, Rashid Davis, and David
Levinson. “Addressing the skills challenge with P-TECH
schools”. IBM Institute for Business Value. February
2018. https://www-935.ibm.com/services/us/ghs/
thoughtleadership/ptechschools; van Zadelhoff, Marc,
Lindsey Lurie, and David Jarvis. “It’s not where you
start —it’s how you finish: Addressing the
cybersecurity skills gap with a new collar approach.”
IBM Institute for Business Value. May 2017.
https://www-935.ibm.com/services/us/gbs/
thoughtleadership/newcollarjobs


https://www.plangrid.com/press/fmi
https://rctom.hbs.org/submission/building-a-digital-supply-chain-in-the-building-industry
https://rctom.hbs.org/submission/building-a-digital-supply-chain-in-the-building-industry
https://www.bechtel.com/blog/innovation/april-2019/applications-artificial-intelligence-epc
https://www.bechtel.com/blog/innovation/april-2019/applications-artificial-intelligence-epc
https://www.govconwire.com/2018/04/aecom-partners-with-ifs-to-improve-supply-chain-management
https://www.govconwire.com/2018/04/aecom-partners-with-ifs-to-improve-supply-chain-management
https://www.govconwire.com/2018/04/aecom-partners-with-ifs-to-improve-supply-chain-management
https://www-935.ibm.com/services/us/gbs/thoughtleadership/ptechschools
https://www-935.ibm.com/services/us/gbs/thoughtleadership/ptechschools
https://www-935.ibm.com/services/us/gbs/thoughtleadership/newcollarjobs
https://www-935.ibm.com/services/us/gbs/thoughtleadership/newcollarjobs

© Copyright IBM Corporation 2019

IBM Corporation

New Orchard Road

Armonk, NY 10504

Produced in the United States of America

August 2019

IBM, the IBM logo, ibm.com and Watson are trademarks
of International Business Machines Corp., registered in
many jurisdictions worldwide. Other product and service
names might be trademarks of IBM or other companies.
A current list of IBM trademarks is available on the

web at “Copyright and trademark information” at:
ibm.com/legal/copytrade.shtml.

This document is current as of the initial date of publication
and may be changed by IBM at any time. Not all offerings
are available in every country in which IBM operates.

THE INFORMATION IN THIS DOCUMENT IS PROVIDED
“ASIS” WITHOUT ANY WARRANTY, EXPRESS OR
IMPLIED, INCLUDING WITHOUT ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE AND ANY WARRANTY OR CONDITION OF NON-
INFRINGEMENT. IBM products are warranted according to
the terms and conditions of the agreements under which
they are provided.

This report is intended for general guidance only. It is not
intended to be a substitute for detailed research or the
exercise of professional judgment. IBM shall not be
responsible for any loss whatsoever sustained by any
organization or person who relies on this publication.

The data used in this report may be derived from third-
party sources and IBM does not independently verify,
validate or audit such data. The results from the use of
such data are provided on an “as is” basis and IBM makes
no representations or warranties, express or implied.

77027677USEN-01 21


http://www.ibm.com/legal/copytrade.shtml






