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Streamlining Supply Chains for Large

Infrastructure Projects
By: Joey Hougham

In the sprawling deserts of Arizona, a groundbreaking venture is
quietly setting the stage for a significant leap in technology and
manufacturing within the United States. This ambitious project is
not just an answer for one of the country’s most dire technology
needs — it’s a construction feat that demonstrates the new
blueprint for construction innovation and logistical collaboration
in the world of tech manufacturing.

In 2022, Taiwan Semiconductor Manufacturing Company (TSMC), announced plans to build a state-of-
the-art, 1100-acre semiconductor fabrication campus in Phoenix, Arizona. The announcement marked
a pivotal shift in the semiconductor industry, a symbol of a larger federal initiative aiming to reduce
America’s foreign dependency on microchips. To reinforce its significance, the site was even visited
by President Joe Biden.

The $40 billion fabrication plant (informally known as a fab) will be the most advanced semiconductor
facility in the country, and stands as the largest direct foreign investment Arizona has ever seen —
indeed one of the biggest in the nation’s history. When fully functional, the fab will produce 600,000
microchips annually for premier clients such as Apple, Amazon, and NVIDIA. The project's construction
is overseen in part by Taiwanese general contractor United Integrated Services (UIS), which directs
over 6,000 workers actively engaged on site each day. The complexity of the project is heightened by

the need to import numerous essential components and materials from Taiwan, the headquarters of
TSMC. Nevertheless, Phase One of the plant, which will cover 650,000 square feet, is scheduled to
begin producing microchips in 2025.

The logistics behind one of the continent’s largest active construction sites are immense and intricate.
The job of ensuring that all tradespeople have the necessary materials for construction involves
inbound logistics, last-mile delivery, warehousing, and inventory management. What can be learned
from such a task? A peek behind the scenes of the new TSMC facility gives a glimpse into the future of
construction projects for the next generation of major tech infrastructure builds.
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Supply Chain Challenges

At first blush, logistics and transportation always seem straightforward: get items from point A to
point B. However, with a project as massive and complex as this, what goes on behind the scenes is
far more remarkable. In today’s construction landscape, supply chains for material and equipment will
continue to face many vulnerabilities and hidden risks that are felt by each party along the line,
especially the boots-on-the-ground crews responsible for keeping the project completion timeline
intact. As an illustration, look at a similar type of construction facing a major supply chain pinch: data
centers. Last year more than 75 percent of data centers reported a recent disruption of some type,
with a_60 percent increase in procurement issues. The reported lead times on doors and hardware is
over 15 weeks, HVAC equipment 25 weeks, and electrical equipment a staggering 45 weeks.
Ironically, one of the most challenging supply shortages is microchips — meaning that the TSMC
foundry is at risk of falling victim to the very problem it aims to solve. All in all, the ability to supply
materials is more crucial than ever, and logistics execution needs to be more flexible and dynamic
than ever to keep up. To respond to the challenges, a new approach to material scheduling and
delivery has emerged, starkly evident in the TSMC project.

Traditionally, construction projects like the TSMC fab would look like this: the subcontractors working
on the site would determine the needed material, the procurement department would set up a
predetermined delivery schedule, and it would show up as needed — a process known as Just-In-Time
Inventory or lean inventory. But, with the huge demand surge for material products, all that has
changed. Now, material must be ordered well in advance (sometimes before any shovels even hit the
dirt), and stored indefinitely in designated spaces, until it is to be delivered from there and not the
original supplier — a practice known as intermediate inventory or safety stock. Naturally, this method
holds the potential for items to become obsolete and also immobilizes capital. However, those risks
need to be balanced against the consequences of major disruptions caused by supply shortages on
top of the time, effort, and potentially higher material costs that accompany the eventual effort to try
to address such shortages when the situation becomes dire. In some ways, the safety

stock system solves a major obstacle. In other ways, it creates an entirely new set of obstacles. After
all, the warehousing systems required to manage the complexities of a construction project of this
magnitude are far, far different than the comparatively simple operations of, say, a mostly automated
Amazon fulfillment warehouse. Billions of dollars are needed to create a semiconductor chip, and
creating the facility to manufacture them involves all kinds of variables that have to be constantly and
individually accounted for. With thousands of people on the jobsite representing hundreds of different
subcontractors who are all interdependent with each other, schedules are constantly in flux.
Managing the warehousing and delivery aspects of the project requires heavy communication,
consistent monitoring, and ultimate flexibility.

Forging Forward

So, how does the logistics process work for a project as large and complex as the TSMC foundry? It
starts with receiving and managing hundreds of shipping containers filled with materials sourced from
Taiwan. Upon arrival, the containers are meticulously unpacked and all items are stocked,
strategically placing and inventorying all pieces across two expansive off-site warehouses and many
acres of outdoor yards. At the same time, some materials are sourced locally. In that case, the
logistics service provider (LSP) enters the scene directly after procurement, when they start
communicating with vendors on pickup and delivery schedules.

Once materials are in storage, the LSP manages the delivery scheduling to the job site, with an eye on
efficiently directing crane time utilization. In a nutshell, material is ordered by the subcontractor or
project engineer requiring the material through a warehouse management system, and the LSP
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assumes complete responsibility for all warehousing aspects, including security and the seamless
delivery of materials to the job site. An important aspect of this responsibility is an awareness of the
specific handling needs for different specialty items associated with a tech-based manufacturing
facility. For a semiconductor foundry, this might include the proper handling of gear like
photolithography, deposition, ion implantation, and metrology equipment to prevent damage and
making sure such equipment is stored in optimal conditions to safeguard them as assets.

The Human Element

For some aspects of the project’s logistics, contemporary tools can ease the burden. For instance,
software for delivery scheduling, inventory management, warehouse management, and transport
routing are very helpful. However, there are many other project elements where technology simply
cannot fill the gap. Sometimes workers don’t show up, pilot cars are unavailable, cranes break down,
or shipments run into delays at customs. For these situations, there is no substitute for manpower,
nimble problem-solving, and industry know-how. For a project as massive and complex as this, those
situations come daily.

One major area of the logistics puzzle where the human element is vital can be found in addressing
the intercultural and multilingual aspects of a highly international project, as the global nature of the
build makes it different from many similar builds. The facility is owned (and will be operated) by
Taiwanese company TSMC, and has hired Taiwanese construction company UIS (staffed with many
Taiwanese workers) as the prime contractor. With an American site and many American tradespeople
at work, there are many differences in approach and cross-cultural partnerships that need to be
navigated. For an LSP, developing trust with the project workforce is crucial, as it nudges all parties
toward a more open-minded approach to understanding both American and Taiwanese operations. To
help in navigating these multifaceted challenges, The LSP on the project enlisted the expertise of a
professional with decades of experience in Taiwanese manufacturing, fluency in Mandarin, and a
familiarity with American Midwest culture. Acting as a cultural and operational consultant, he was able
to enable closer collaboration between the many diverse stakeholders across such a large project.

So, in the end, what have we learned? As the TSMC semiconductor manufacturing campus rises from
the Arizona desert, it represents not just a major stride in United States' technological autonomy but
also an emblem of the evolving dynamics of global construction and logistics management. The
endeavor requires the balancing of immense scale, cross-cultural collaboration, intricate logistics, and
delicate technological demands, underscoring the imperative for adaptability, robust planning, and
international cooperation in the modern era of manufacturing and construction. In navigating the

complexities of such a mammoth project, the key takeaway is clear: success in today's globalized
construction landscape requires not just technical skill and resources but a deep commitment to
solving problems and bridging gaps between different cultures, practices, and expectations.

© Pipeline Publishing, L.L.C. All Rights Reserved.



