Strengthening the
Fiber Broadband
Supply Chain

Insights and Strategies for 2025 and Beyond

Fiber || 7
et dband

ASSOCIATION



Table of Contents

Executive Summary . ... 2
INtrodUCtion ... o 3
Key Terms to Know . . . ..o o 4
Who Are the Players in the Fiber Broadband Market? ............................. 6
Understanding the Public Funding Ecosystem Behind Fiber Deployment ............. 9
A Shifting Landscape for the FTTx Market . ....... ... ... . ... 11
Challenges in the Fiber Broadband Supply Chain....... ... ... ... ... ... .. ..., 14
Anticipating Future Supply Chain Bottlenecks: Insights from the Field ............... 16
Timing and the BEAD Funding Effect ......... ... . .. . .. 17
Cybersecurity and Supply Chain Risk Management in the Fiber

Broadband Supply Chain . ... ... e 22
Lingering Challenges: Labor, Contractors, and Equipment ......................... 25

Harnessing Technological Advancements: Al, Predictive Maintenance,

and Inventory Optimization. . ... ... .t 30
Enhanced Cooperation Across the Fiber Broadband Industry. ...................... 33
Mitigation Strategies and Best practices. .. ...........uiuiiinine i, 35
Opportunities and Innovations Beyond 2025. . ....... ... .. i, 40

Summary and Conclusion ... .. ... 43



The fiber broadband industry continues to evolve rapidly, driven by surging demand,
transformative government funding programs, and ongoing technological advancements.
At the same time, the supply chain supporting fiber deployment faces new challenges that
require a coordinated response from all stakeholders.

This white paper provides a comprehensive analysis of the fiber broadband supply chain in
2024, 2025 and beyond. We explore the changes that have shaped the industry since our last
report, focusing on ways to accelerate private builds and the ripple effects of federal funding
initiatives such as the Broadband Equity, Access, and Deployment (BEAD) program and
compliance requirements under Build America, Buy America (BABA). With input from key
industry players, this document identifies current bottlenecks and emerging trends while
offering practical strategies for navigating the complex landscape.

e Shifting Supply Chain Dynamics: While supply constraints from the pandemic era have
eased, new pressures have emerged, particularly related to compliance with federal
mandates. Stakeholders must balance sourcing locally with maintaining cost efficiency
and timelines.

e New Opportunities from Federal Investments: While BEAD funding represents an
unprecedented opportunity to connect underserved and unserved areas, it is only one
part of a broader funding ecosystem. Additional capital is flowing from a variety of
sources, each of which brings its own requirements and timelines, adding complexity to
planning and execution.

e Climate Considerations in Installations: As extreme weather events become more
common, there is growing emphasis on underground fiber installations for greater
resilience, as well as the challenges of permitting and cost associated with these
approaches.

e Labor and Training Considerations: A renewed focus on workforce development is
essential to meet the growing demand for skilled professionals in fiber deployment, from
manufacturing to installation.

o Technology and Innovation: The industry’s adoption of Al, predictive analytics, and
modular design principles is improving supply chain efficiency and operational resilience.

e Cybersecurity Concerns Across the Supply Chain: Ensuring that components and
systems meet stringent cybersecurity standards is vital to protect against vulnerabilities,
particularly as networks grow more complex and interconnected.



This white paper examines the supply chain’s current state across its major components,
from raw materials and manufacturing to network operators and contractors. It delves into
specific issues, such as material sourcing challenges, inventory management, and compliance
tracking, offering actionable strategies for each.

The report also highlights the importance of collaboration among suppliers, distributors,
network operators, and government entities to ensure the effective and equitable deployment
of broadband infrastructure. By integrating insights from industry leaders and exploring
innovative approaches, this paper provides a roadmap for strengthening the fiber broadband
supply chain, promoting sustainability, and supporting the long-term growth of the sector.

« An updated overview of the FTTx market, including the impact of federal initiatives and
evolving customer needs.

« Athorough mapping of the fiber broadband supply chain, identifying opportunities for
greater efficiency.

« A breakdown of current challenges, from permitting delays to compliance requirements.

« Practical strategies for addressing these challenges, including supplier diversification,
training programs, and the integration of new technologies.

« An exploration of opportunities on the horizon, including advancements in interoperability
and best practices for municipalities, state governments, and lawmakers.

This report aims to guide the industry in building a supply chain that not only supports
immediate needs but also adapts to future demands and opportunities.



Introduction

The fiber broadband market has reached unprecedented levels of growth, with record-
setting deployment numbers underscoring the ongoing demand for reliable, high-speed
connectivity. In 2024, 10.3 million additional homes in the United States were passed
with fiber, bringing the total to 76.5 million unique homes—a 13% increase from the
previous year. Adoption rates continue to climb, with over 45% of homes passed now
subscribing to fiber services. Notably, this growth in homes passed and connected did
not correspond to a proportional uptick in outside plant infrastructure sales during the
same period. Many network operators had overinvested during the pandemic to hedge
against supply chain delays, leading to stockpiles that continued to meet build needs in
2024. As a result, supply orders slowed until inventories normalized late in the year.

This growth is fueled by both public and private investments aimed at bridging the
digital divide and meeting surging demand. Federal programs, such as the Broadband
Equity, Access, and Deployment (BEAD) initiative, alongside Build America, Buy America
(BABA) compliance requirements, have catalyzed significant advancements while also
introducing new challenges. As the industry scales, stakeholders must navigate material
sourcing constraints, regulatory complexities, climate considerations, and the evolving
needs of the workforce.

To support this expansion, state and municipal governments play a crucial role in
creating conditions for smooth deployments. Permitting processes, local regulations, and
inter-agency coordination all influence the pace and success of fiber broadband projects.
This paper offers practical recommendations for governments to streamline these
processes and foster collaboration with private sector partners.

Additionally, we explore policy measures that can strengthen the supply chain, enhance
cybersecurity, and promote resilience against climate risks. By integrating these
strategies, stakeholders across the fiber broadband ecosystem can ensure that the
infrastructure meets the needs of communities today and for decades to come.

This white paper provides an in-depth analysis of the current supply chain landscape,
highlighting challenges, opportunities, and innovations. Through insights from industry
leaders and actionable recommendations, it serves as a guide for all participants—from
network operators and manufacturers to government agencies—working toward a future
where fiber broadband is accessible and sustainable for all.



https://fiberbroadband.org/2024/12/18/u-s-home-fiber-deployments-set-a-new-record-of-10-3m-homes/?utm_source=chatgpt.com
https://fiberbroadband.org/2024/12/18/u-s-home-fiber-deployments-set-a-new-record-of-10-3m-homes/?utm_source=chatgpt.com

Key Terms to Know

Federal Agencies and Legislation

e Bipartisan Infrastructure Law — Also known as the Infrastructure Investment and
Jobs Act (I1JA), it includes $65 billion for broadband infrastructure, with BEAD as its
largest funding component.

e Broadband Equity, Access, and Deployment Program (BEAD) — A federal funding
initiative created by the Bipartisan Infrastructure Law aimed at expanding
broadband access to unserved and underserved areas.

e Build America, Buy America Act (BABA) — A federal mandate requiring federally
funded broadband infrastructure projects awarded to non-Federal entities to use
U.S.-manufactured materials, with certain waivers available for compliance.

e Federal Communications Commission (FCC) — The agency overseeing
telecommunications regulations, including subsidies for broadband deployment to
unserved locations and broadband mapping.

e National Institute of Standards and Technology (NIST) — The agency that provides
guidelines and standards for cybersecurity and supply chain risk management.

e National Telecommunications and Information Administration (NTIA) — Federal
agency that advises the President on telecommunications policy and is responsible
for administering certain broadband funding programs, including BEAD.

e Telecommunications Industry Association (TIA) — The trade association that
develops standards and advocates for policies to ensure the security and reliability
of telecom networks.

Regulatory & Compliance Terms

e National Environmental Policy Act (NEPA) — Federal environmental regulations
with which broadband infrastructure projects must comply, often affecting
permitting timelines.

e Right-of-Way (ROW) — The right to use land for fiber deployment, often requiring
permits from municipal, state, or federal agencies or rights from individuals or
private entities.




Broadband Deployment &
Supply Chain Terms

Fiber to the Home (FTTH) — The deployment of fiber-optic cables directly to
residences, offering high-speed, low-latency internet service.

Fiber to the ‘X’ (FTTX) — A general term encompassing fiber deployment models,
including FTTH, FTTB (building), FTTN (neighborhood), and FTTP (premises).

Middle Mile — The segment of broadband infrastructure that connects the internet
backbone to last-mile providers.

Last Mile — The final segment of a broadband network that delivers service from a
middle-mile connection to end users.

Make-Ready Work — The process of preparing utility poles, conduits, or other
infrastructure for new fiber deployment.

Pole Attachment Rules — FCC or state regulations governing the use of utility poles by
cable and telecommunications providers that may be providing broadband service.

Supply Chain & Market Considerations

Inventory Planning & Optimization — The process of ensuring materials and
equipment are available when needed.

Supplier Diversification — One of several strategies for sourcing fiber broadband
components from multiple manufacturers to mitigate supply chain risks and
shortages.

Waiver — A temporary or conditional exemption allowing certain broadband
components that do not meet full compliance to be used in federally funded projects.
Waivers may apply to individual projects or entire programs.

Permitting & Deployment Challenges

Geographic Information System (GIS) — Mapping software used to plan and
track broadband deployments, often used for compliance with federal reporting
requirements.

Streamlined Permitting — Efforts to simplify broadband permitting processes at the
state and federal levels to accelerate fiber deployment.



Who Are the Players in the
Fiber Broadband Market?

The fiber broadband ecosystem involves a diverse network of stakeholders, each playing a
crucial role in the deployment, maintenance, and regulation of broadband infrastructure.
From the supply chain’s foundational levels to its delivery to end-users, and including
influential entities beyond the direct supply chain, the fiber broadband market relies on a
collaborative and interconnected network of players.

The Supply Chain Players: From Raw Materials to the Home

Raw Material Role: Provide essential materials like silica glass or dopants for
Suppliers fiber optics, plastics for cables, and metals for components.

Challenges: Limited access to rare materials, environmental
compliance, geopolitical instability, and potential tariffs—which
can shift with each administration and introduce volatility into
sourcing strategies.

Component Role: Manufacture key parts of the network, including optical
Manufacturers  fibers, connectors, lasers, and messenger strand.

Focus Areas: Quality control, adherence to Build America, Buy
America (BABA) requirements, and innovation in scalable designs.

Equipment Role: Produce the tools and equipment needed to build and

Manufacturers  operate fiber networks, from splicing machines, network switches,
routers and repeaters, to optical transmission and access
equipment—as well as network management platforms.

Considerations: These manufacturers’ offerings are expected to
integrate advanced technologies, support interoperability, and
comply with evolving quality and security standards, and must
meet BABA requirements for federal-funded projects and be
designed for cybersecurity and operational resilience.




Distributors

Role: Facilitate the supply and delivery of materials and
components to contractors and network operators.

Critical Functions: Managing inventory, compliance labeling,
and ensuring on-time delivery.

Contractors

Role: Execute the physical installation and maintenance of fiber
networks.

Challenges: Workforce availability, adherence to safety and
quality standards, and managing project timelines.

Network
Operators

Role: Build and manage the infrastructure that delivers
broadband services to end-users.

Priorities: Expanding networks nationwide, obtaining right of
way permits and access to poles, complying with regulatory
frameworks, and ensuring high-quality service.

Indirect but Influential Players

Government
Agencies

Role: Establish policies, distribute funding to reach unserved
and underserved locations, and regulate compliance.

Examples:

e Federal: The Federal Communications Commission
and National Telecommunications and Information
Administration.

 State and Local: Agencies responsible for awarding
funding, permitting and infrastructure planning.

Key Influence: Through programs like BEAD, government
agencies shape deployment priorities and funding mechanisms.

Investors

Role: Provide the capital necessary for network expansion,
including sources such as private equity, infrastructure funds
and public grants.

Focus Area: Return on investment, long-term viability, and
market growth potential.




Advocacy Role: Represent industry interests, conduct research, and
and Trade advocate for policies that support fiber broadband deployment.
Organizations

Examples: Fiber Broadband Association (FBA), NTCA-The Rural
Broadband Association, and local industry coalitions.

Key contributions: Disseminating best practices, influencing
policy, an established and respected voice of the fiber industry.

Technology Role: Offer tools to streamline network operations, such as Al-
and Software driven supply chain management and predictive analytics software.
Providers

Examples: Companies developing GIS systems, inventory
management tools, and automation platforms.

Impact: Enhancing efficiency and accuracy in planning,
deployment, and maintenance.

Consumers and ~ Role: Drive demand and influence service adoption rates..

Community ) ) o

Stakeholders Examples: Residents, businesses, and local organizations.
Contribution: Feedback and advocacy that shape service offerings
and expansion efforts.

The fiber broadband market is a complex ecosystem that requires alignment among its
diverse players. Collaboration between these groups—both within and outside the direct
supply chain—ensures that networks can be built efficiently, meet regulatory standards,
and fulfill the growing need for fast, reliable broadband connectivity.




Understanding the Public Funding
Ecosystem Behind Fiber Deployment

Every year, broadband providers invest $40 billion of private capital to expand networks
across the country. Additionally, more than $100 billion in public funding is fueling
broadband growth nationwide. While BEAD garners much of the attention, it's only
one part of a much broader funding landscape. Each funding source plays a role in
determining where and how projects move forward.

Key government funding streams include:

BEAD

The flagship federal initiative aimed at unserved and
underserved areas. It brings the most stringent compliance and
reporting obligations.

FCC Programs
(RDOF and
Enhanced A-CAM)

These funding mechanisms—both part of the Universal Service
Fund—continue to support rural broadband expansion. RDOF
was auction-based, while Enhanced A-CAM provides predictable,
long-term support to smaller carriers, helping them upgrade
networks and meet higher performance standards.

NTIA Middle
Mile Program

Targets the essential backbone infrastructure that connects
last-mile networks to the wider internet. This funding impacts
transport network planning and sourcing.

State
Broadband
Programs

Many states have added their own grants or matching funds,
creating additional opportunities and requirements at the
regional level.

Tribal Broadband
Connectivity
Program

Enables tribal governments to control broadband deployment
on their lands, often leading to new partnerships and
procurement models.

USDA ReConnect
Program

Provides grants and loans to fund rural broadband
infrastructure, often running in parallel with BEAD and
state-level programs.




Together, these programs are creating overlapping waves of demand—each with its own
timelines, procurement models, and compliance standards. For suppliers and service
providers, the result is a market that is not only growing but growing in multiple direc-
tions at once.

The Impact of Private vs. Public Funding
on the Supply Chain

It's important to distinguish between the two main drivers of fiber deployment funding:
private capital and public funding initiatives like BEAD. While private investment makes up
the majority of broadband build dollars—historically accounting for close to 90% of overall
market activity—it tends to be steady, predictable, and relatively non-disruptive from a
supply chain standpoint. Private sector projects are generally rolled out in a continuous,
manageable flow, allowing manufacturers, distributors, and contractors to plan and scale
their operations with confidence.

Public funding, on the other hand, brings a different dynamic. Programs like BEAD
represent a massive influx of capital but come with timing uncertainties and regulatory
complexities that can introduce sharp surges in demand. As one network operator put it
during our interviews, “Private money keeps the system moving steadily, but government
funding can drop suddenly—sending ripple effects across the entire ecosystem.”

This distinction matters because even though public dollars make up a smaller share of
total market funding, they have the potential to create outsize disruption. When multiple
states launch BEAD-funded projects simultaneously, for example, the resulting spikes

in demand can stress material supplies, stretch contractor capacity, and overwhelm
permitting offices, all at once.

Looking ahead, supply chain stakeholders will need to remain agile, balancing the
predictable baseline of private investment with the more volatile surges tied to public
funding. Careful forecasting, supplier diversification, and proactive engagement with
funding agencies will be essential to maintain stability as these funding streams interact.




A Shifting Landscape for the
FTTx Market

The fiber-to-the-X (FTTx) market of 2025 reflects a landscape in flux, shaped by a mix of
private investment, government intervention, and evolving consumer demand. While
many of the supply chain and logistical bottlenecks that dominated the industry in 2022
have eased, new challenges tied to regulatory compliance, workforce shortages, and
deployment equity have emerged. This environment creates opportunities for innovation
and growth, but it also demands strategic navigation of complex issues.

Evolution of Market Dynamics

Governmental Funding and Policy Impacts

The U.S. government’s BEAD program continues to play an important role in shaping
the future of the fiber broadband market, albeit with complications. In 2022, the focus
was on the initial allocation of funding under the Bipartisan Infrastructure Law. By 2025,
the conversation has shifted to the complexities of compliance and execution. The Build
America, Buy America Act (BABA) introduced stringent requirements for domestically
sourced materials, presenting a dual challenge of tracking compliance while ensuring
cost-effectiveness.

BABA, while ambitious in its goals, has led to challenges for the industry. For example,
compliance involves intricate calculations regarding the origin of subcomponents,
assembly locations, and the proportion of materials sourced domestically. The lack of
clear enforcement guidelines leaves manufacturers and service providers exposed to
potential project audits and rework, which could dramatically increase costs. Fortunately,
the NTIA has simplified BABA compliance for BEAD-funded projects. The requirement to
trace the origin of subcomponents has been waived, and many electronic components
have been fully exempted due to lack of domestic availability.

Tribal Nations and Digital Sovereignty

The concept of "digital sovereignty" is gaining traction among tribal nations and
underserved regions. By leveraging BEAD funding, many of these communities are taking
ownership of their digital futures, building broadband networks that prioritize local needs
over external profitability. Beyond infrastructure, this movement represents a broader
commitment to economic empowerment, improved education, and enhanced healthcare
services. For example, tribal nations are increasingly using broadband to preserve cultural
heritage through digital archives while fostering new opportunities for residents.



This shift underscores a critical evolution in how broadband is deployed. Tribal and
community-led networks are often more responsive to local needs and challenges, providing
a compelling alternative to legacy providers who may prioritize profit over access.
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For tribal nations, BEAD is an opportunity, but it’s not the only path forward. The
idea of digital sovereignty is driving tribes to build their own telecoms, independent
of non-native providers who've failed to deliver on prior promises.

Jack Breeding, Ribbon ”

Revisiting the Role of Private Investment

Private investment is the major source of funding for the fiber broadband market.
Historically, about 90% of fiber build outs have relied on private funding; however, the
significant influx of public funding through BEAD and other programs will temporarily
skew this proportion.

Private investment brings both opportunities and risks. As federal funding grows, the
focus must remain on sustainable deployment.

The Role of Data Centers in Fiber Broadband

Data centers are essential to the modern digital economy, enabling cloud services, Al,
e-commerce, and more. Their success hinges on robust fiber infrastructure, creating a mutually
reinforcing relationship: fiber enables data centers, and their growth drives fiber deployment.
But this relationship is also marked by competition—for talent, energy, and land.

Bandwidth and Backbone

Hyperscale data centers are among the largest consumers of bandwidth. They depend
on long-haul and middle-mile fiber to connect facilities across regions and continents.
This demand shapes how and where fiber is built, often pulling networks deeper into
rural America.




Data centers bring enormous opportunities for rural areas. A data center build can
Jjustify network expansion into communities that otherwise wouldn’t have made
business sense, turning unviable areas into connected hubs.

Jeff Manning, Shentel

9

Competition for Resources

The expansion of data centers, especially those supporting Al, puts pressure on shared
resources:

Labor: Well-funded tech firms often outcompete broadband providers for skilled workers.

Energy: High energy consumption from data centers can limit availability and raise costs
for broadband deployments, particularly in power-constrained rural grids. Some are
building their own generation and transmission grids.

Supplies: Data centers are competing with broadband providers for key components
like fiber cable, optics, and enclosures, particularly as demand spikes for high-capacity
infrastructure to support Al and cloud services.

Land: Ideal locations—flat, affordable, and fiber-ready—are in demand by both sectors,
which can delay or derail projects.

66

Data centers are increasingly impacting the fiber industry—not just through
competition for labor and materials but also by highlighting the strain on energy grids.
As data centers expand into rural areas, they bring opportunities for fiber deployment
but also challenges like higher electricity prices.

Jack Breeding, Ribbon
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Finding Common Ground

Despite tensions, collaboration is possible and beneficial. Shared infrastructure,
workforce training programs, and joint advocacy for equitable energy access can serve
both industries. Coordination between ISPs and data center developers may be the key to
scalable, sustainable growth




Challenges in the Fiber
Broadband Supply Chain

The fiber broadband supply chain has always been complex, involving a mix of

logistical hurdles, permitting processes, and coordination across multiple stakeholders.

As deployment activity ramps up—particularly in response to public funding programs—
providers continue to navigate familiar challenges such as securing timely pole attachment
permits, managing rights-of-way, and choosing between aerial and underground construction
methods. These are longstanding aspects of broadband builds, and while they often create
bottlenecks, they are not unique to any single funding initiative.

New challenges exist for government funding. The BEAD program requires that all
construction materials and manufactured products permanently incorporated into the
network must meet BABA requirements specific to the BEAD program. NTIA created these
BABA for BEAD requirements to account for supply chain limitations, incentivize domestic
production, and to help assure sufficient supply to meet the demands of the BEAD program.
Under current BEAD rules, only fiber projects are required to comply with BEAD BABA, even
though funding is now open to other broadband technologies.

Fortunately, manufacturers have stepped up their investments in U.S production to meet the
demand of the BEAD program.

CLICK TO ACCESS THE MOST RECENT UPDATES TO THIS MAP.
https://www.commerce.gov/sites/default/files/2024-07/BABA_Self_Certification_List.PDF
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https://www.commerce.gov/sites/default/files/2024-02/BABA Waiver Signed.pdf
https://www.commerce.gov/sites/default/files/2024-07/BABA_Self_Certification_List.PDF

The industry as whole has invested over $1B in U.S. production that will help
meet the needs of the BEAD program. We manufacture optical fiber in Georgia
and Massachusetts, and Fiber Optic cable in Georgia and Connecticut, and have
invested $139M to expand production in recent years.

John George, Senior Director Solutions Engineering, Lightera.
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BEAD projects must follow BABA rules, which require a significant portion of the total
cost of broadband construction materials and manufactured products to come from

U.S. sources. Some parts also have to be made in the U.S. This includes fiber optic
cables, as well as active and passive network equipment. It's important to note that BABA
requirements for BEAD are different from the broader BABA Act—they have unique rules
specific to broadband projects.

For broadband providers and manufacturers, this distinction has several practical
implications:

« Some equipment may qualify for BABA compliance under BEAD but not under general
BABA rules due to differences in how domestic content thresholds and final assembly
requirements are defined. Conversely, some equipment may qualify for BABA under
BEAD compliance, but not under the general BABA requirements.

+ Waivers may be available when domestically produced alternatives do not exist, but
obtaining them requires careful planning and documentation, in a lengthy process that
can take months with no certain outcome.

« Manufacturers must certify to the U.S. Department of Commerce that materials and
products designated as meeting BABA for BEAD requirements are indeed compliant.
As of January 2025, 45 manufacturers have self-certified that they offer BABA for BEAD
complaint materials and products.

« Service providers or contractors must require the use of BABA for BEAD compliant
materials and products on purchase orders for BEAD projects. Contractors must
certify for each BEAD project that only BABA for BEAD compliant materials and
products were used.

« Labeling, tracking, and compliance verification are significant challenges, as providers
must ensure that inventory and procurement align with BEAD-specific BABA
guidelines, even when supply chains are complex and involve multiple vendors.

The risks of non-compliance are significant. If a project is found to have used non-
compliant materials, penalties could include forced removal and replacement of the


https://www.commerce.gov/sites/default/files/2024-07/BABA_Self_Certification_List.PDF

infrastructure, leading to major financial and logistical setbacks. Manufacturers who falsely
certify materials may face penalties, including fines and imprisonment. The additional
administrative burden of compliance tracking, coupled with the complexity of BABA
requirements, means that broadband providers must develop proactive procurement
strategies, automate compliance tracking, and coordinate closely with suppliers to
minimize risks.

At the same time, providers face logistical hurdles related to infrastructure deployment.
One pressing issue is the decision between aerial and underground installations. Aerial
installations, which involve attaching fiber to utility poles using messenger strand and
lashing wire, are often less expensive and faster to deploy but require time-consuming
coordination with pole owners and can face permitting delays. Notably, when pole
replacements are necessary, they must now be made using wood sourced from within the
United States—adding another layer of complexity to planning and procurement.

Underground installations offer greater durability and resilience but involve higher costs
and longer timelines due to environmental reviews and construction challenges. These
considerations become even more complex in rural areas, where both infrastructure
options can be constrained by limited local resources and administrative capacity.

Delays in obtaining pole attachment permits create ripple effects, slowing the pace of
broadband deployment, increasing costs, and potentially delaying revenue. These delays
are particularly impactful for projects in regions where aerial deployment is the most
practical option. Without timely permitting, projects face scheduling disruptions that can
push back completion dates by months, leaving underserved communities waiting longer
for broadband access. One of our network operators noted “In rural areas, permitting can
still involve handwritten forms walked into county offices. Standardizing the process at the
state or national level would save significant time and frustration."

Anticipating Future Supply Chain
Bottlenecks: Insights from the Field

Although the fiber broadband industry has made significant strides in stabilizing supply
chains since the height of disruptions in 2022, there is a shared understanding among
industry stakeholders that potential bottlenecks could arise depending on how and when
BEAD funding rolls out. The unprecedented scale of the BEAD program—coupled with the
industry's existing challenges—has the potential to create new pinch points. While no one
expects a repeat of the severe conditions seen in 2022, our interviews with industry leaders
and supply chain experts highlighted critical areas of concern, the anticipated timeline for
peak demand, and best practices for mitigating future risks.




66

The supply chain is currently stable, but as BEAD funding drives project
growth, lead times—especially for outside plant materials—are expected
to lengthen. Proactive forecasting and strong vendor partnerships will be
essential to maintaining an uninterrupted supply of materials.

Jeff Manning, Shentel ’ ’

Timing and the BEAD Funding Effect

The rollout of BEAD funding, totaling $42.45 billion over four years, is expected to bring
fiber deployment to an estimated 5.5 million hard-to-reach locations that are currently
unserved or underserved. This will catalyze a surge in broadband projects nationwide,
and will amplify demand for raw materials, components, skilled labor, and equipment.
Interviewees consistently pointed out that the staggered nature of the funding’s release
could lead to localized supply chain crunches. For instance, if multiple states ramp up
their deployment efforts simultaneously, manufacturers and distributors may struggle to
meet sudden spikes in demand.

Several interviewees highlighted a key risk: the lack of synchronization between state-level
plans and the availability of resources. While BEAD funding is a national initiative, its
execution will occur at the state level, meaning that project timelines and priorities will
vary widely. This fragmentation could make it challenging for manufacturers to accurately
forecast demand across regions.

66

Right now, it’s a hurry-up-and-wait situation. States haven’t finalized their
engineering and lower-level designs, so companies can’t make purchases yet. When
the awards are announced, we’re going to see a flood of activity, and those without

plans in place will struggle to compete.

Ashley Travers, KGPCo




The Peak Crunch: When and Where

OSP manufacturers expect demand to ramp up beginning in Q1/Q2 2026. For optical
electronics the demand will come a bit later.

66

We see demand peaking for manufacturing hardware around Q4 of 2026. The ramp-up
will be steady through 2025, but the real surge will hit at the end of 2026 and early 2027,
followed by a long tail tapering off through 2028.

Jerry Cederlund, Calix
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Industry consensus points to the most likely window for supply chain bottlenecks
occurring between late-2025 and throughout 2026, potentially into 2027. This timeline
reflects the expected lag between funding allocation and project implementation, as
planning, permitting, and procurement processes take time. The "peak crunch" will likely
coincide with the simultaneous execution of multiple large-scale deployments.

Key stress points identified include:

Fiber optic cable: While production has ramped up significantly since 2022,
manufacturers report that lead times could still extend if demand spikes unexpectedly.

Active electronics: Components like routers, switches, and amplifiers remain
vulnerable due to the semiconductor industry's ongoing recovery. Some
stakeholders expressed concerns about the availability of advanced optical
networking equipment, particularly for middle-mile deployments.

Specialized equipment: Excavators, bucket trucks, and other heavy machinery
essential for both aerial and underground deployments could experience delays, as
these vehicles rely on semiconductors and complex supply chains.

Labor: Even with ongoing training initiatives, the industry’s workforce capacity may
be insufficient to meet peak demand, particularly in rural or underserved areas.




Inventory and Labeling: Challenges and
Practices in Fiber Broadband Deployment

As broadband providers prepare for BABA and BEAD-driven deployments, the task of
managing inventory and ensuring compliance has become more complex. Regulatory
requirements, long-term storage practices, and diverse field conditions all contribute to new
pain points across the supply chain.

66

We’ve built a dedicated compliance team to help smaller providers navigate BEAD
and BABA requirements. Many don’t have the expertise to handle complex federal
regulations, so we offer resources, including support for cybersecurity and funding

documentation.

Jerry Cederlund, Calix

9

66

We are ready for BABA deployments. We operate two fiber plants and five cable plants
in North Carolina and are making the compliance process simple for our customers.

Joe Jensen, Corning , ’

Why it matters:

Stockpiling during the pandemic helped mitigate material shortages, but also created
compliance headaches, especially for smaller ISPs. Materials stored outdoors or in partially
covered warehouses often suffer from label degradation, and field equipment may lose
compliance documentation once installed.

66

We’re dealing with a glut of inventory in the market space. Smaller ISPs, which don’t
have the financial flexibility to absorb these costs, are particularly affected. While
manufacturers benefit from eased supply chains, distributors face the challenge of

managing surplus materials and the financial burden of excess inventory management.

Chris Bailey, Wesco




Challenges:

Label degradation: Outdoor storage can fade or erase labels on spools, poles, and
other components, complicating BABA verification during audits or inspections.

Temporary packaging: Equipment like switches and routers often arrive with
compliance information only on the packaging, which is discarded during
installation.

Lack of automation: As Scott Jackson at Graybar noted, verifying BABA compliance
remains a manual process, requiring repeated documentation requests when part
numbers or suppliers change.

Ambiguous requirements: Dan Berkowitz at Bekaert emphasized the importance of
confirming waiver status and using NTIA's Self Certification guidelines for clarity on
what qualifies.

Best practices:

Permanent labeling innovations: Some manufacturers, like Corning, have begun
printing “BABA Compliant” directly on cable jackets to maintain traceability
regardless of storage conditions.

Proactive documentation: Work with suppliers to obtain and retain attestation
reports or other compliance records. NTIA allows this documentation in lieu of part-
by-part auditing.

Shared responsibility: Providers and distributors should collaborate on compliance
planning, especially when dealing with high volumes of stored inventory.

Multiple SKUs for Compliant and Non-Compliant Versions

Adding to the complexity is the need for separate SKUs for materials that meet specific
compliance standards versus those that do not. A single type of equipment might be
manufactured in multiple facilities around the world, some of which comply with BABA or
BEAD requirements and others that do not. For example, a fiber cable produced in Texas
might be BABA-compliant, while an identical cable manufactured in Thailand is not.

Maintaining these separate SKUs requires rigorous logistics management. Providers must
track not only the origin of each product but also its intended use, ensuring that compliant
materials are allocated to federally funded projects. Failure to maintain strict separation can
lead to compliance violations or misallocated resources, causing delays and increased costs.



Proof of Compliance During Inspections

One of the most pressing questions providers face is how to prove compliance during field
inspections, especially years after materials have been installed. If a piece of equipment is
installed and the original packaging discarded, how can inspectors verify its compliance?

Digital tracking systems: Many providers are turning to digital solutions, such as QR
codes or RFID tags, to link individual components to compliance records stored in
centralized databases. These systems allow field inspectors to scan equipment and access
detailed manufacturing and compliance information, even after labels are removed.

Photographic documentation: Some providers are adopting practices where installers
photograph equipment and its labels during installation, creating a record of compliance
that can be referenced later.

Integrated compliance platforms: Industry leaders are advocating for comprehensive
inventory management systems that tie procurement, storage, and installation records
together. By integrating data across these stages, providers can create a verifiable audit
trail that satisfies regulatory requirements.

The Need for Standardized Practices

The lack of uniform standards for compliance labeling across the industry exacerbates
these challenges. Providers often rely on ad hoc solutions, which may not scale or
meet evolving regulatory expectations. Developing standardized labeling and inventory
management protocols could provide much-needed clarity and efficiency.

Fortunately, much of the equipment is serialized. The NTIA provides standards

for reporting and tracking. Ideally, providers can use reporting mechanisms from
manufacturers and distributors to document the equipment used in a BEAD deployment.
This avoids labeling and provides evidence during potential audits of deployed equipment.




Cybersecurity and Supply Chain
Risk Management in the Fiber
Broadband Supply Chain

As fiber broadband infrastructure scales to meet surging demand, cybersecurity and
supply chain risk management (SCRM) have become foundational concerns. Fiber
networks span a vast and complex supply chain, from raw materials and optical
components to electronics and deployment. Each link introduces opportunities for
disruption or compromise. In response, federal funding programs—most notably the
BEAD program through its Notice of Funding Opportunity (NOFO)—now place specific
obligations on broadband providers to secure their networks from end to end.

What BEAD Requires

The BEAD program sets clear cybersecurity and SCRM requirements for funding
recipients. Before funds can be allocated, each subgrantee must:

e Submit a cybersecurity risk management plan that aligns with the latest version of
the NIST Framework for Improving Critical Infrastructure Cybersecurity (currently
Version 1.1), along with standards from Executive Order 14028.

e Submit a supply chain risk management (SCRM) plan that draws from NISTIR
8276: Key Practices in Cyber Supply Chain Risk Management and NIST 8oo-
161: Cybersecurity Supply Chain Risk Management Practices for Systems and
Organizations.

These requirements go well beyond traditional procurement rules. They establish a new
baseline for how broadband providers—and their suppliers—must address cybersecurity,
system integrity, and resilience in the face of evolving threats.




The Supporting Role of Build America,
Buy America

While BABA is not a cybersecurity directive, its domestic sourcing rules contribute to
supply chain transparency and resilience. Specifically, BABA:
e Limits sourcing from high-risk regions, reducing exposure to compromised hardware.
e Improves traceability, through documentation and certification of component origin.

e Encourages secure manufacturing environments, which are typically subject to more
rigorous regulatory oversight.

However, BABA does not include technical cybersecurity standards or planning
requirements. Those come directly from BEAD.

Persistent Gaps and Industry Challenges

Even with BEAD and BABA in place, execution is far from straightforward:

o Waivers and exceptions (particularly under BABA) may reintroduce less
secure components.

e Compliance complexity—especially around what qualifies as “substantial
transformation”—creates gray areas for both sourcing and security audits.

o Cost pressures may lead some providers to delay or downplay compliance if
not properly monitored.
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We’ve adopted a wait-and-see strategy for BABA compliance, tracking material
certifications while following the Tier 1s’ lead. It’s a practical approach for smaller
companies like ours to minimize costs and risks.

Todd Heyne, ALLO Fiber

There are certainly uncertainties with BEAD, making it a less attractive option
for many companies unless it’s the only way to reach unserved areas. Simplifying
compliance and reporting processes could encourage greater participation,

especially from smaller providers."
Jeff Manning, Shentel ’ ’




Strengthening Supply Chain Security:
Beyond the Mandates

A robust cybersecurity posture requires more than regulatory checkboxes. Providers
and manufacturers must adopt technical and operational strategies that align with the
spirit—as well as the letter—of the law:

o Embedded Testing and Auditing: Hardware and software must undergo vulnerability
scans and stress tests at multiple stages.

e Al and Blockchain Tools: These technologies can flag anomalies, monitor component
integrity, and verify chain-of-custody records.

e End-to-End Encryption and Zero Trust: Protect data in transit and limit access at every
point in the network lifecycle.

Collaboration Is Essential

Government mandates can set the floor, but true supply chain security requires
alignment across the ecosystem:

e Standardization through NIST-aligned frameworks ensures that best practices are
consistently applied.

e Audits and inspections build accountability among vendors and subgrantees.

e Public-private partnerships, including work with CISA and NTIA, help share threat
intelligence and create response plans.

BEAD is one piece of the puzzle, not a standalone solution to supply chain cybersecurity.
Securing fiber broadband infrastructure requires a layered approach—combining sourcing
rules with technical safeguards, consistent standards, and active collaboration across

the public and private sectors. By investing in these broader strategies, the industry

can strengthen its defenses, reduce systemic risk, and support the reliable delivery of
broadband to every community.




Lingering Challenges: Labor,
Contractors, and Equipment

Labor shortages, contractor availability, and equipment constraints continue to hinder
the pace of deployment, reminding us that while the supply chain has stabilized in some
areas, other bottlenecks remain stubbornly unresolved.

Labor and Training: The Workforce Gap
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Labor accounts for 60-80% of deployment costs and remains a critical
bottleneck. While vocational and technical colleges are training new talent,
the current supply of skilled workers is far from meeting demand.

Chris Bailey, Wesco
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The shortage of skilled labor has long been a concern in the fiber broadband industry, and
2025 shows little improvement. In 2020, the pandemic exacerbated this issue, delaying
training programs and creating a backlog of unfilled positions. While training efforts have
since resumed, the gap remains significant. Today, the industry faces an urgent need to
recruit and train approximately 180,000 workers to meet deployment goals driven by
BEAD funding and other federal programs.

Efforts to close this gap have included partnerships with community colleges, trade
schools, and private training programs aimed at preparing workers for roles such as fiber
technicians, network engineers, and construction managers. A leading initiative in this
space is the Fiber Broadband Association’s Optic Path™ program—a national training
and certification effort designed to provide a

standardized, scalable curriculum for the next

generation of fiber professionals. Delivered \‘Irr

in partnership with educational institutions,
Optic Path™ is helping establish a reliable,
repeatable way to prepare workers for real- OpTIC PAT H

world deployment demands.

™

FBA, along with the Power & Communication
Contractors Association (PCCA), has also mapped workforce needs and developed
strategies to align training with projected demand. These programs emphasize both


https://fiberbroadband.org/2024/07/29/urgent-need-to-recruit-and-train-nearly-180000-workers-to-complete-federal-and-state-funded-broadband-networks/
https://fiberbroadband.org/education-and-certification/fba-optic-path/

technical proficiency and inclusion—expanding access to underrepresented communities
and building diversity into the industry’s future workforce.

However, a significant portion of the existing workforce—estimated at 60—65%—is nearing
retirement, further intensifying the need for skilled replacements. In addition to training new
entrants, upskilling and retaining experienced workers remain critical priorities.

The pipeline for skilled workers remains insufficient. Demand continues to outpace
supply, driven in part by competition from other sectors such as construction and
renewable energy, which offer similarly skilled workers lucrative alternatives. This
competition underscores the importance of robust training programs and greater industry
collaboration to attract and retain talent. Innovative solutions such as leveraging Al to
enhance worker efficiency and augmenting average-skilled workers to perform at higher
levels could help bridge the gap.
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Labor is a moving target, especially with projects competing for the same workforce.

We’re cross-training employees to take on multiple roles, allowing us to flex labor
capacity when demand surges. It’s not just about hiring but making the existing
workforce more adaptable.

Ashely Travers, KGPCo

Contractor Availability
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While labor shortages aren’t a major issue at the moment, the demand for skilled
workers and equipment will rise significantly once BEAD projects are under

way. Ensuring a sufficient workforce of locators, equipment operators, and the
necessary machinery will be key to meeting construction demands as the number

of projects increases.
Jeff Manning, Shentel
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The availability of contractors presents another persistent obstacle. Contractors often
prioritize high-margin projects, such as urban deployments or large-scale infrastructure
projects, over lower-margin rural builds. This dynamic creates scheduling difficulties for
smaller providers and municipalities seeking to expand fiber networks in underserved areas.




Aerial deployments, in particular, are reliant on contractors for tasks such as pole
attachment and cable installation. These projects face strong competition for contractor
resources, often delayed by permitting backlogs and regulatory compliance requirements.
Underground deployments, while similarly impacted by permitting delays and
environmental assessments, may have slightly less competition for contractor availability.

An added wrinkle: the recent surge in fiber demand driven by Al-related data center
expansion is adding pressure to an already tight contractor market. As Joe Jensen

from Corning noted, “In the past 6 months, we've seen a significant increase in fiber
deployments resulting from the peak in Datacenter interconnect builds driven by
generative Al.” Al requires vast amounts of data movement, which in turn requires more
fiber—both long-haul and last-mile. That means even non-BEAD projects are absorbing
contractor capacity, especially for skilled fiber splicing and network integration.

The influx of private equity into the broadband sector has further shaped contractor
dynamics. With significant investments in engineering and construction firms, private
equity has increased competition for contractor services and, in some cases, consolidated
resources under fewer entities. Providers may need to adjust their strategies to compete
effectively for contractor availability in this shifting landscape.
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Our contractors and internal crews have consistently delivered projects without
delays. This reliability is driven by strong relationships with construction
stakeholders and a steady pipeline of permitted work, ensuring crews can mobilize

efficiently and stay productive.
Todd Heyne, ALLO Fiber ”

Equipment Constraints

The global chip shortage, a headline issue in 2022, continues to impact the fiber
broadband industry in less obvious but no less critical ways. While consumer electronics
often dominate discussions about chip supply, the shortage affects the equipment required
to build and maintain broadband networks.

Specialized vehicles and heavy machinery used for fiber deployment—such as bucket
trucks for aerial installations and trenchers or boring machines for underground work—
rely on semiconductors for their operation. Delays in acquiring these vehicles, or repairing
them when they break down, create cascading effects, slowing project timelines and
increasing costs. For example, a lack of functioning bucket trucks can mean that even
when contractors are available, they lack the tools needed to perform their jobs efficiently.

27




The chip shortage also affects essential network components like routers, switches, and
optical equipment. While many providers have stockpiled these items to mitigate delays,
the global nature of the shortage means that lead times remain unpredictable. Moreover,
smaller providers without the capital to build extensive inventories are particularly
vulnerable to these disruptions.
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As we know from prior supply disruptions, the global supply chain can be brittle. A
sudden demand swing within a globally constrained commodity can cascade into
months of disruption if not properly planned. We foresee a converging demand
spike in semiconductors across artificial intelligence, electric vehicles, hyperscale
data centers, and of course BEAD. In late 2025 and into 2026, we will maintain

a significant investment in specific componentry to ride through the anticipated
supply constraints.

Jerry Cederlund, Calix.
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Beyond semiconductors, the demand for equipment is also driven by the rapid pace of
construction activities in other sectors, such as data center development. This overlapping
demand exacerbates delays and highlights the need for strategic equipment planning.

Navigating the Challenges

Addressing these persistent issues requires targeted solutions that tackle immediate gaps
and bottlenecks across workforce, contractor availability, and equipment supply chains.

Workforce While long-term training programs are essential, the immediate

development: focus should be on upskilling current workers and equipping them
with tools to handle increased demand. Collaborating with local
workforce boards, community colleges, and industry associations
can help develop short-term certification programs tailored to
urgent deployment needs.

Actionable focus: Explore partnerships with local workforce
initiatives to fast-track training in fiber splicing, testing, and
troubleshooting. Programs like Optic Path have demonstrated how
localized training efforts can rapidly build capacity.



https://fiberbroadband.org/education-and-certification/fba-optic-path/

Contractor
coordination:

To meet the high demand for skilled contractors, providers must
explore creative approaches to resource allocation. This includes
leveraging regional contractor pools, particularly in high-demand
areas, and implementing flexible project structures that allow
smaller providers to compete for contractor time.

Actionable focus: Build regional contractor networks that prioritize
resource sharing in underserved areas, aligning urban and rural
projects to create more balanced workloads. Additionally, encourage
collaboration with private equity-backed firms to access larger
contractor teams and engineering resources.

Supply chain
resilience:

Equipment shortages remain a pressing issue, especially for
specialized vehicles and fiber deployment hardware. Providers
should focus on short-term measures to navigate these challenges,
such as bulk purchasing agreements or cooperative procurement
strategies.

Actionable focus: Develop regional equipment-sharing programs
to ensure access to specialized tools like ditch-digging machines
and bucket trucks, particularly for smaller providers. Prioritize
partnerships with nearshore suppliers for faster delivery of critical
components.

Advocacy for

policy support:

Advocacy efforts should focus on state-level collaboration to
streamline permitting processes and address workforce challenges.
Engaging directly with state broadband offices can help ensure local
policies align with deployment goals and mitigate administrative
delays.

Actionable focus: Advocate for state-sponsored permitting reforms
that simplify processes for rural and underserved communities.
Push for increased state incentives to attract domestic equipment
manufacturing and alleviate ongoing supply chain constraints.




Harnessing Technological
Advancements: Al, Predictive
Maintenance, and Inventory
Optimization

As the fiber broadband industry evolves, so too does its adoption of advanced
technologies to streamline operations and enhance efficiency. In discussions with industry
stakeholders, it became evident that artificial intelligence (Al) and other advanced tools are
becoming increasingly prominent across the sector, though adoption varies widely. From
predictive supply chain management to proactive maintenance and inventory planning,
these tools offer transformative potential, but their implementation is still uneven.

Al in the Supply Chain: Varied Levels
of Adoption

Among the companies we spoke with, there was a unanimous recognition of Al’s potential to
revolutionize supply chain management. However, the degree of adoption ranged from new
exploration to full-scale implementation. Some manufacturers have integrated Al deeply into
their operations, using it to predict demand, optimize production schedules, and identify
potential bottlenecks before they occur. Others are just beginning their journey, often limited
to forming steering committees or conducting pilot projects.
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Our Al tools monitor supply chain risks daily, flagging geopolitical issues, financial
crises, or sustainability risks, so we can act quickly. The goal is to use Al not just to
identify problems but to help preempt them across the supply chain.

Jerry Cederlund, Calix
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Smaller providers and those with limited resources often reported slower adoption. “We
know Al is important, but we're not there yet,” one provider admitted. “Right now, we're
focused on getting the basics right—inventory management, logistics, and supplier
relationships. Al is on the horizon, but it's not a priority for us today.”



Predictive Maintenance: Reducing
Downtime, Enhancing Reliability

Predictive maintenance, a subset of Al application, emerged as a focal point for many
operators and manufacturers. By analyzing data from sensors embedded in equipment,
predictive maintenance systems can identify potential failures before they happen,
reducing downtime and maintenance costs.

For others, predictive maintenance remains aspirational. “We see the value, but the
upfront investment in hardware and software is a barrier,” one contractor acknowledged.
“We're exploring partnerships with equipment manufacturers to integrate these systems
more cost-effectively.”

Inventory Planning and Optimization:
A Shift to Proactive Models

Inventory planning has traditionally been a reactive process for many in the fiber
broadband industry, but advanced tools are enabling a shift toward proactive and
predictive models. Al-powered inventory systems use historical data, market trends,
and real-time inputs to forecast demand with greater accuracy, ensuring that critical
components are always available without overstocking.

One distributor highlighted their use of an Al-based inventory management system that
adjusts stock levels dynamically based on project schedules and lead times. “During the
pandemic, we struggled to maintain stock because we couldn’t predict when we'd need
it. Now, our system identifies patterns and tells us exactly when to reorder. It's made our
operations far more efficient.”

Notably, some providers are still in the early stages of implementing these tools. “We've
relied on spreadsheets and manual processes for years,” one smaller operator admitted.
“It's worked, but it's not scalable. We're looking into inventory planning software, but it’s a
big leap for us.”




Barriers to Adoption: Challenges
and Opportunities

Despite the clear benefits, several challenges hinder the widespread adoption of advanced
technologies in the fiber broadband industry. Cost is a significant factor, particularly

for smaller providers and contractors who may lack the budget for Al-driven systems.
Additionally, the complexity of integrating these tools into existing workflows and training
staff to use them effectively creates further barriers.

To overcome these barriers, many stakeholders emphasized the importance of
partnerships. Equipment manufacturers, software providers, and even competitors are
collaborating to share best practices and reduce costs. Industry associations like the FBA
have a critical role to play in disseminating knowledge and facilitating training programs to
ensure that advanced technologies are accessible to all.

Looking Ahead: The Future of
Technology in Fiber Broadband

The potential for advanced tools like Al, predictive maintenance, and inventory
optimization in the fiber broadband industry is immense. While adoption remains uneven,
the early successes reported by industry leaders demonstrate that these technologies can
deliver significant efficiency gains and cost savings.

To accelerate adoption, the industry must focus on building awareness of these tools’
benefits, providing training to upskill the workforce, and fostering collaboration to lower
barriers to entry.




Enhanced Cooperation Across the
Fiber Broadband Industry

One of the most uplifting trends in the fiber broadband industry today is the extraordinary
level of cooperation among stakeholders. Despite the competitive nature of the market,
industry players have demonstrated a remarkable willingness to collaborate, share
knowledge, and support each other, particularly in times of need. This spirit of unity

is driven not only by the shared goal of expanding broadband access but also by the
recognition that the strength of the industry as a whole benefits all participants.

The Foundation of Industry Cooperation

At the heart of this collaboration is the current strength of the fiber broadband market.
With robust demand fueled by government funding, private investment, and consumer
needs for faster and more reliable connectivity, companies are finding that they can
achieve more by working together than by competing in silos.

Interviewees across the industry described how this cooperation manifests in multiple
ways, including:

Shared best Organizations are increasingly open to exchanging insights

practices: and lessons learned, whether about supply chain optimization,
deployment strategies, or compliance with regulations like BABA.
As one manufacturer noted, “We've seen that sharing what works
for us often leads to others sharing what works for them, and
everyone comes out stronger.”

Collaborative Providers, contractors, and manufacturers are working together

planning: earlier in the project lifecycle, engaging in high-level design
discussions to ensure alignment and avoid pitfalls. This proactive
approach not only reduces delays but also builds trust among
stakeholders.

Mutual support in The industry’s cooperative spirit is perhaps most evident in the

times of crisis: face of ecological disasters or other major disruptions. When
hurricanes or wildfires damage infrastructure, providers who
might normally compete step in to offer resources, equipment, or
expertise to affected regions




Why Cooperation is Thriving

Several factors are contributing to this unprecedented level of collaboration:

1. Shared goals Under BEAD and Bipartisan Infrastructure Law: Federal initiatives like
BEAD and other initiatives resulting from the Bipartisan Infrastructure Law have
provided common ground for companies to work toward shared goals. Expanding
broadband access, particularly to rural and underserved areas, is a mission that
transcends competitive rivalries.

2. Industry growth eases tensions: The strong market environment reduces the
pressure to compete for limited opportunities. With demand outstripping supply
in many cases, companies have the bandwidth—both literal and metaphorical—to
collaborate without feeling threatened.

3. A culture of innovation: The industry’s embrace of new technologies, from
Al to predictive maintenance, has fostered a culture of continuous learning.
Organizations recognize that sharing knowledge accelerates progress and benefits
the entire ecosystem.

The Long-Term Benefits of Collaboration

Enhanced cooperation is not just a short-term response to market conditions or specific
challenges; it is reshaping the fiber broadband industry for the better. The long-term
benefits of this trend include:

1. Stronger networks: By sharing best practices and resources, companies are building
more resilient networks that can better withstand natural disasters and adapt to
future demands.

2. Accelerated innovation: Collaboration fosters a culture of experimentation and
learning, enabling the industry to adopt new technologies and processes more
quickly.

3. Improved public perception: The industry’s collaborative response to crises and
commitment to shared goals demonstrates its dedication to the public good,
enhancing trust and credibility with consumers and policymakers.

The fiber broadband industry’s cooperative spirit serves as a model for how industries
can balance competition with collaboration. By recognizing that mutual success benefits
everyone, stakeholders are not only achieving their own objectives but also contributing
to a stronger, more connected society. As one interviewee stated, “We're competitors, yes,
but we're also partners in the bigger mission of bringing broadband to everyone. That’s
what makes this industry special.”




Mitigation Strategies and
Best practices

The fiber broadband industry’s path forward relies on an informed, adaptable approach
to overcoming its multifaceted challenges. This section highlights mitigation strategies
and best practices, rooted in insights from industry leaders, that can guide stakeholders
toward resilient, sustainable growth. These strategies build on lessons learned and
introduce innovative approaches tailored to the evolving demands of the sector.

Collaborative Planning and Forecasting
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Best practice is to have all stakeholders at the table from the start: manufacturers,
distributors, contractors, with the network provider’s project manager and
deployment team. Clear communication and real-time updates on lead times ensure
projects stay on track and avoid costly delays.

Scott Jackson, Graybar
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Proactive, inclusive planning is essential for reducing inefficiencies and aligning project
goals across stakeholders. Early-stage engagement with manufacturers, contractors,
regulators, and community leaders ensures that deployment strategies account for potential
bottlenecks before they arise.

Why it matters:  Coordinating efforts at the design phase fosters shared accountability,
minimizes delays, and integrates diverse expertise to optimize outcomes.

Best practices: « Establish stakeholder advisory committees to assess project
readiness, anticipate regulatory hurdles, and promote transparent
decision-making.

« Adopt extended planning horizons (12-18 months for standard projects
and up to 24 months for complex or customized components) to
account for supply chain lead times and regulatory hurdles.

« Strengthen collaborative forecasting by formalizing multi-year
agreements with manufacturers and distributors, including volume
commitments and priority access during peak demand periods.




Collaborative replenishment is as important as strategic planning and forecasting.
Calix uses its cloud system to monitor deployment rates and channel inventory.

Our customer operations team proactively alerts customers when they have too
much or too little inventory in the pipeline. Combined with collaborative forecasting,
we work together with customers to manage a continuous flow of inventory that
meets their deployment needs without excessive channel inventory.

Jerry Cederlund, Calix.
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Al and Predictive Analytics

Advanced tools such as Al and predictive analytics are transforming supply chain
management and operational planning. These technologies offer significant advantages
in forecasting demand, preventing disruptions, and optimizing resource allocation.
Predictive Al systems have reduced lead times by 20% for some manufacturers, allowing
early detection of potential shortages.

Why it matters:  Accurate predictions can help avoid costly overruns, ensure timely
material delivery, and reduce waste.

Best practices: Invest in Al-driven systems to monitor inventory levels, track
compliance, and simulate project timelines, enabling dynamic
adjustments based on real-time data.

Supplier Diversification for Manufacturers

Dependence on a narrow set of suppliers increases vulnerability to global disruptions.
Expanding supplier networks—both domestically and internationally—enhances flexibility
and reduces the risk of shortages.

Why it matters: A diversified supplier base ensures continuity during regional or global
crises, such as geopolitical tensions or natural disasters.

Best practices: « Develop a mix of domestic, nearshore, and international suppliers to
buffer against region-specific disruptions.

« Prioritize partners that implement resiliency measures like
geodiversity and proactive risk management.

« Maintain strategic reserves of high-importance components such as
fiber cable and active electronics to smooth over supply delays.

This ensures that the manufacturer can diversify procurement of material to meet their
manufacturing demand.




Enhanced Training Programs
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We’ve developed a robust training program with onboarding, upskilling, and
even splicer training that compresses timelines. What used to take two years,
we now accomplish in months, creating versatile teams who can handle any

task in construction.
Todd Heyne, ALLO Fiber ”

The fiber broadband industry faces an urgent need to recruit and train approximately
180,000 workers to meet federal deployment goals. Addressing the persistent labor
shortage requires a renewed focus on workforce development, particularly in rural and
underserved areas. Effective training programs should prioritize both technical skills and
broader competencies like compliance management and safety protocols.

Why it matters: A well-trained workforce ensures project efficiency and maintains high-
quality standards, even as demand grows.

Best practices: Partner with educational institutions and industry associations to create
accessible training pathways, incorporating hands-on learning with
certification opportunities.

Strategic Inventory Buffering

The pandemic underscored the vulnerabilities of "just-in-time" inventory strategies.
Strategic inventory buffering offers a practical alternative, providing a buffer against
unexpected supply chain disruptions with a balanced product mix.

Why it matters:  Pre-purchasing essential materials reduces project delays and allows for
smoother responses to demand surges.

Best practices: « Design stockpiling strategies that balance availability with the risk of
obsolescence, especially for rapidly evolving technologies.

« Collaborate with supply chain partners on shared inventory plans.
Joint ownership of risk and reward helps align incentives and ensures
supply continuity.



Streamlined Compliance Management

The complexity of programs like BABA demands standardized approaches to compliance
tracking and reporting. A unified framework simplifies audits and ensures consistent
adherence to federal mandates.

Why it matters:  Clear compliance records protect against costly penalties and reinforce
trust with funding agencies. In past federal infrastructure programs,
providers found to be non-compliant have faced severe consequences
including funding clawbacks, mandatory removal of non-compliant
equipment, and exclusion from future grant eligibility. Avoiding these
outcomes begins with strong documentation and proactive oversight.

Best practices: « Implement centralized compliance platforms that integrate
procurement data, labeling records, and audit logs, creating a
seamless verification process.

« Partner with state and federal agencies to advocate for streamlined
permitting processes, ensuring regulatory requirements align with
deployment timelines.

« By embracing these mitigation strategies and best practices, the
fiber broadband industry can navigate its current challenges while
preparing for future opportunities

Streamlined Permitting and
Collaborative Solutions

Permitting is often a bottleneck in broadband deployment, with complex and resource-
intensive processes varying across jurisdictions. By adopting streamlined strategies and
fostering partnerships, stakeholders can significantly reduce delays and align efforts for
efficient implementation.

Standardized Permitting Processes:

Unified frameworks at the state and local levels can simplify and expedite reviews.

For example, tools like NTIA's GIS-based "Permitting and Environmental Information
Application" allow providers to identify permit requirements and NEPA considerations
early, reducing backlogs.

Why it matters:  Standardization reduces inconsistencies that can lead to delays,
particularly in areas with limited permitting staff.

Best practices:  Advocate for permitting frameworks aligned with broadband
deployment goals at state and federal levels.



Leveraging Digital Tools:

Incorporating digital platforms facilitates faster permit submission and tracking.
This allows stakeholders to monitor progress and address roadblocks dynamically.

Best practices: Invest in permitting software and platforms that enable end-to-end
process visibility.

Cross-Sector Collaboration:

Engagement among ISPs, local governments, and federal agencies fosters shared goals.
Multi-stakeholder summits have shown success in aligning priorities and addressing
local concerns.

Best practices: Form regional permitting task forces to create and share best practices
tailored to local needs, and prioritize direct, ongoing communication
between providers and local permitting staff.

Training for Municipal Staff:

Many local governments, especially in rural areas, lack resources to handle increased
permitting demands. Training programs can bridge this gap, empowering officials with the
skills to manage large-scale broadband projects efficiently.

This allows stakeholders to monitor progress and address roadblocks dynamically.

Best practices: Develop joint workshops and training sessions for municipal staff,
funded through public-private partnerships.

Policy Advocacy for Simplification:

Broadband advocates and industry groups should push for regulatory reforms that
prioritize broadband deployment while ensuring compliance with environmental and
community standards.

Best practices: Engage with policymakers to advocate for reduced redundancies in
permitting while retaining necessary safeguards.




Opportunities and Innovations
Beyond 2025

For the fiber broadband market, 2025 represents both a culmination of recent growth
and a launchpad for future possibilities. As the sector evolves, driven by technological
advancements, collaborative partnerships, and shifting priorities, opportunities to
innovate and expand are significant.

Technology-Driven Improvements

Technological innovation continues to reshape how fiber networks are deployed and
managed. Improvements in interoperability and modular solutions are enhancing efficiency,
scalability, and adaptability.

Advancements in Interoperability: Proprietary systems have historically hindered
integration between vendors, increasing costs and complexity. Today, vendor-
agnostic solutions, supported by industry demand and government standards, are
driving progress. These advancements enable providers to optimize performance
and reduce deployment costs by integrating diverse components seamlessly.

Modular Solutions for Scalability: Modular designs allow incremental deployments,
minimizing upfront costs and simplifying upgrades as demand grows. These
solutions also improve adaptability to evolving policies and technologies, such as
new cybersecurity standards or sustainability goals, ensuring long-term value.

Government and Industry Collaboration

Collaboration between government programs and private industry remains critical to the
sector’s progress. Programs like BEAD and tribal digital sovereignty initiatives provide
both funding and a framework for innovation.

BEAD as a Catalyst for Innovation: While BEAD funding prioritizes broadband
access in unserved areas, its impact extends beyond closing the digital divide.
Providers are leveraging BEAD incentives to develop sustainable, cost-effective
solutions such as wireless-fiber hybrids and energy-efficient deployments.

Strengthening Tribal Partnerships: Tribal nations are leveraging funding to achieve
digital sovereignty, enabling ownership of their digital infrastructure. These
partnerships with private companies are fostering innovation in network design
tailored to unique geographic and cultural contexts.




Smarter Infrastructure Design

To meet future connectivity demands and withstand emerging risks, infrastructure design
is evolving to incorporate resilience, adaptability, and advanced management systems.

Climate-Resilient Networks: Fiber networks are increasingly designed to withstand
hurricanes, floods, wildfires, and other natural disasters. Elevated conduits,
underground ducts, and reinforced aerial installations are now standard in vulnerable
areas. Additionally, smart management systems enable networks to reroute traffic
dynamically during disruptions.

Adaptability to Changing Policies: As regulations evolve, infrastructure must remain
compliant with emerging cybersecurity requirements, sustainability goals, and funding
criteria. Modular designs facilitate the integration of new technologies or compliance
measures without requiring costly overhauls.
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Aerial deployment is about a third of the cost of underground, but below-grade solutions
are gaining traction, especially in areas prone to hurricanes or tornadoes. For rural,
long-distance deployments, aerial is still dominant due to cost-effectiveness, but we’re
seeing regulations push suburban builds underground.

John George, OFS
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Integration of Emerging Technologies

Emerging technologies are expanding the capabilities of fiber networks, enhancing
performance, reliability, and security.

Quantum Encryption: Advances in quantum encryption are enhancing fiber’s
security capabilities, protecting sensitive data against increasingly sophisticated
threats.

Edge Computing: Fiber’s high capacity and low latency make it ideal for supporting
edge computing applications, enabling real-time data processing in smart cities,
healthcare, and industrial environments.

loT Monitoring: loT-enabled devices, integrated with fiber, are improving network
monitoring and management, from predictive maintenance to disaster recovery.




Long-Term Market Opportunities

The fiber broadband market’s potential extends well beyond its current goals, with
applications poised to drive growth into the 2030s and beyond.

Expanding Applications for Fiber Connectivity:

e Fiber-to-the-Tower: The expansion of 5G networks relies heavily on fiber backhaul
for ultra-low latency and high-speed mobile data.

e Fiber-to-the-Grid: Modern energy infrastructure, including smart grids and
renewable facilities, depends on fiber for real-time monitoring, fault detection,

and secure communication.

e Fiber-to-the-Room: High-capacity fiber networks are increasingly being deployed
deeper into buildings, meeting the needs of data centers, hospitals, and
educational campuses.

A Market Beyond Connectivity:

Fiber’s unmatched speed and reliability position it as the foundation for transformative
technologies:

e Industrial loT: Automation, robotics, and analytics in factories and logistics hubs
increasingly depend on fiber.

e Smart Cities: Urban infrastructure projects use fiber to connect sensors,
cameras, and devices managing traffic, safety, and energy.

e Next-Generation Media: AR/VR applications demand the consistent high-speed
connections that fiber can provide.




Summary and Conclusion

The fiber broadband industry’s path forward relies on an informed, adaptable approach
to overcoming its multifaceted challenges. This section highlights mitigation strategies
and best practices, rooted in insights from industry leaders, that can guide stakeholders
toward resilient, sustainable growth. These strategies build on lessons learned and
introduce innovative approaches tailored to the evolving demands of the sector.

Key takeaways from this report include:

Proactive planning Successful deployments will require early engagement with
is essential: supply chain partners, realistic project timelines, and strategic
inventory management.

Compliance cannot Navigating BABA rules, cybersecurity requirements, and BEAD
be an afterthought: funding conditions will demand strong processes and thorough
documentation.

Workforce With labor shortages persisting, investment in training programs
development like FBA's Optic Path™ and partnerships with educational
must accelerate: institutions will be critical to meeting project demand.

Embracing technology =~ Companies that integrate Al, predictive maintenance, and

will define industry advanced inventory management into their operations will gain
leaders: a clear operational advantage.

Collaboration Sharing best practices, aligning with government partners, and
strengthens the supporting regional cooperation will help the industry navigate
entire ecosystem: challenges more effectively and build a resilient future.

The fiber broadband market'’s success in 2025 and beyond will be shaped not only by how
much fiber is deployed, but by how thoughtfully stakeholders manage resources, risks, and
relationships. The strategies outlined in this white paper are designed to help stakeholders
position themselves, and the entire industry, for sustainable growth and lasting impact.
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