Rural Telecom Guide for Private
Equity: Al-based EBITDA opportunities in US
Telco and their current limitations

ShadowHornet is a premier advisory and transformation partner to

telecommunications-focused private equity firms, with a specialty in the U.S. rural
telecommunications market. We continue to advise top 3 (MBB), investment advisory, and
mid market firms on technology, operations, competitive landscape and market dynamics
of the U.S. tier 2 and 3, and rural ILEC/CLEC topics. With a proven track record in
enterprise-wide technology modernization, systems integration, operational restructuring,
and due diligence risk management, we empower our clients to adapt faster, scale
smarter, and lead in a digital-first financial ecosystem. Our expertise spans core systems
assessments, Al-based workflow consolidation, cloud platform integration and diligence,

and customer experience transformation.



This guide was designed to help private equity firms better understand how Al
technology is impacting the U.S. rural telecommunications market to provide them
better context about current cost drivers, EBITDA recapture opportunities, and the
impact of Al as both a source of investment alpha, and as an evaluative consideration
for investors interested in the U.S. rural telecommunications market — both software

providers and fiberoptic broadband accelerators.
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- Part |. Rural Telecommunication Providers: The
Opportunity Surface Area for Al Solutions

Those from a software background quickly learn a truth in rural telecom. Telecommunications is
an asset and operationally heavy business. Its core technology deployed resides over wide
swaths of earth and challenging terrain, and connects to transport networks via outside plant
facilities at key junctures of the network. While software is important in service delivery,
increasingly so at the transport and routing layers, its role is typically in business support and
operational support and not as a traditional “cost-of-goods-sold” component. As Al is introduced
to rural telecom providers, its impact will initially be indirect, and will influence these seven areas

of the rural telecom enterprise.
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Network Design & Optimization

Network architecture and engineering has typically fallen into the engineering organization, and
design/build activities coordinated through systems like Render Networks. At resource-strapped
rural telco’s, engineering activities and construction activities involve complicated handoffs,
involving different parts of the organization, or even different organizations as construction

activities may be outsourced in part or in full.

Effective network design can be the difference between on-time delivery, revenue acceleration,
and missed project timelines that sink quarterly and annual EBITDA expectations.

Often overlooked, network design and optimization can be vital in the sales and marketing
domains as well. In my time at VertiGIS (formerly Mapcom Systems), our RevGen product
enabled rural providers and private equity backed broadband accelerators to assess
addressable and serviceable markets, consider designs that maximized pass rates, minimized

cost-per-passing, and ARPU (average revenue per user) potential.
This is an area rife with “no BS”, real, Al-based potential.

Opportunity: Al can learn from historical builds, terrain data, permitting patterns, and cost
outcomes to generate autonomous FTTx network designs, based on desired financial targets.
For example, “our 12 month target is 23% revenue growth, with a 300 basis point improvement
on EBITDA, on this capital budget allocation. Given our cost profile over the past 60 months,
design expansion routes that maximize the probability of this outcome.”

Initial network design activities can largely be automated, using topographic, construction data,
photogrammetry, cost profiling, and geospatial/demographic data to predict least-cost, highest
opportunity fastest-to-deploy paths. Al can account for topography, urban density, and
permitting constraints, while integrating with LIDAR or drone mapping to automate pole/path

validation.

Today, much of this type of data assessment is possible, however the cost to assemble this
point-of-view has been prohibitive to broadband providers, and in particular, rural providers, as U.S.

technical wages have exploded and the economics seem imbalanced. In the near future, this
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complicated dash mesh will be attainable to rural broadband providers, with help and
guidance from the right aides.

Example: Biarri Networks already uses optimization algorithms. Al could take this further with
reinforcement learning, and it is likely that Biarri is advancing on this front.

Predictive Maintenance & Outage Forecasting

Opportunity: Al models can forecast where network failures (e.g., fiber cuts, tower degradation,
power supply issues) are likely based on historical incidents, weather patterns, vegetation

growth, and infrastructure age.

e Integrate satellite/imagery Al to detect physical encroachments or line-of-sight issues
e Analyze vibration, signal degradation, or thermal sensor data

Impact: This reduces unplanned downtime and improves SLAs with minimal human dispatch.

ShadowHornet has worked with insurance providers who are already using Al-based risk
management platforms like Zesty.ai to assess vegetation and proximity risks to residential and
commercial properties. Arrow from Altman Solon has explored Al-based vegetation models,
while RTS Labs is providing Al-based safety data for on-the-ground crew for Dominion Energy. Al
is advancing rapidly in this space, and predictive maintenance will be one of the first real world

beneficiaries and operational EBITDA synergy opportunities.

Al-Powered Serviceability & Feasibility Scoring

Opportunity: Combine geospatial layers, customer demand data, zoning codes, and network
topology to predict high-value customer clusters and return on infrastructure investment.

e Predict take rates by micro-region
e Score zip codes or parcels for profitability before committing capital

e Enable dynamic pricing based on cost-to-serve

Impact: A game changer for regional ISPs and BEAD grant targeting.
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Computer Vision for Asset Audits & Permitting

Opportunity: Al + computer vision can review drone or truck-mounted imagery to identify poles,
trenches, splice closures, or even red-tag violations automatically.

e Automate field data collection and audit workflows
e Pre-screen permit applications using image classification

e Monitor encroachments or easement violations via satellite

Impact: Reduces need for manual survey crews and accelerates time to build.

Digital Twin & Simulation Environments

Opportunity: Al can ingest real-time sensor data to power adaptive digital twins of network
infrastructure, enabling:

e Real-time traffic load balancing simulations
e Risk modeling for fire, flood, storm exposure

e Dynamic rerouting recommendations

ShadowHornet worked with a global provider of digital twin solutions in the GE Vernova
ecosystem to build precise and accurate models of generation and transmission infrastructure
for current and retrofit facilities. This is common practice for South American power providers,
and foretells the potential to apply the same technology approach to rural telecommunications
firms outside plant (OSP) and overland network.

Impact: This shifts network planning from static GIS to living systems managed through Al
feedback loops. Given the high rate of weather related disruption the U.S. has seen over the past
24 months including incidents in which 500 and 1,000 year high water marks have been
breached, using digital twins to simulate severe weather scenarios appears to be more of a

necessity than a luxury going into the latter half of the 2020’s.

Natural Language GIS & Operations
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Opportunity: Enable technicians and planners to interact with complex network data using

natural language interfaces.

e “Show me all fiber routes at risk from tree growth in the next 90 days.”
e “Generate a buildout plan to add 1,200 premises to this node within budget.”

Impact: Makes the platform more usable by non-GIS experts. This creates a major intermediate
term EBITDA synergy that will be discussed in the next section of this whitepaper.

Al Copilots for Field Technicians

Opportunity: Equip mobile apps with Al copilots to assist techs in the field with:

e Diagnosing faults based on network topology + symptoms
e Step-by-step repair instructions via AR overlays

e Verifying that physical configurations match digital plans
Impact: A step toward human-in-the-loop automation on the edge.

These seven areas represent the themes that all U.S. rural telecommunications providers face,
as well as opportunities where innovation and R&D is starting to yield some real results. These
promising early results foretell of a future rife with EBITDA synergies. In our next section, we'll
dive into the strategic implications of these early disruptions and innovations on current market

players.

Strategic Implications of the Potential for Al-based
Disruptions on the Rural Telco Enterprise

One of the ironies of the Al movement is that it is revolutionizing software and the user layer, but
that Al is at its core, an infrastructure-driven transformation. It is the GPU clusters offering
massive parallel computing power, as well as the data center management capabilities that
provide and regulate electricity supply, routing, and the associated heat dissipation and cooling
mechanisms that all combine to provide Al's transformative capabilities. This infrastructure first
focus means that massive capital expenditures have been routed back to infrastructure and

data centers and their supporting ecosystem and not to software development. This inherently
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favors infrastructure providers as market leaders, and presents a new hub of cross-sell and

account expansion - the infrastructure and ISP providers.

Telecom OEMs (e.g., Ericsson, Nokia) are already considering bundling Al-geospatial features
into their planning and operations suites, and this trend will most certainly continue downmarket
with Calix, which will significantly impact the rural market, as well as the cross-sell and

marketing dynamics within this market segment.

Incumbent GIS platforms (like VertiGIS, NiSC (for electric/hybrid), GE Smallworld) must rapidly
adapt or partner with Al-native platforms. Cloud-native, API-first platforms (e.g., IQGeo, VETRO,
Render) are best positioned to leverage Al at scale, however, past investment decisions to make
these firms’ offerings distinct may hamper the pace at which they can deploy and maybe more

importantly, manage Al.

Private equity-backed ISPs and rural broadband providers will seek Al to scale operations
without adding headcount, and this opportunity seems likely and feasible by Q4 2025, and
certainly 2026. This means that private equity firms MUST start considering these synergies into

their financial models in a new and perhaps more aggressive way, right now in Q2 2025.

@ Part Il. Key Questions and Considerations for
Private Equity Companies
As Al advances, so do inflationary cost pressures in the industry, | see six key questions facing

private equity firms looking either to bolster their holding returns via U.S. rural telecom

investment, or to geographically diversify their holding returns by adding U.S. exposure.

1. How does the current organizational approach of rural telecom firms limit their ability to
effectively recapture EBITDA in the short, intermediate, and long-term?

2. How does the current technology approach of rural telecom firms limit their ability to

effectively recapture EBITDA in the short, intermediate, and long term?

3. What does the private equity firm's desired capex / opex profile in out years (n+ 1, n +

2, n + 3) enable and prohibit? For example, if limited capex is desired, or a capex
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walkdown over three years, what opportunities are available, and what kind of
opportunities are likely blocked?

4. How can infrastructure providers leverage technology to drive EBITDA improvements in

a construction/operations/asset heavy business?

5. Companies in growth phase are notoriously weaker on cost control and asset
management than those at a later stage of maturity. How can these growth companies
leverage Al to better control costs?

6. How can Al reduce technology spend and diminish the need for software-related

capex?

These questions summarize the key themes that | see as private equity considerations involving
Al and rural telecommunications providers. In the next section of this paper, | address these
core considerations and posit some solutions to the current profitability challenges inherent to

U.S. rural telecommunications.

w Part Ill. Rethinking Rural Telecom: A Strategic
Blueprint for Sustainable EBITDA Recovery

Across rural America, telecom providers are in the midst of a high-stakes transition from legacy
DSL and fixed wireless systems to modern fiber-to-the-home (FTTH) networks. While public
grants and private capital have catalyzed infrastructure buildouts, EBITDA recovery has proven
elusive. Many firms are discovering that simply “building the network” does not guarantee a
sustainable business. Instead, legacy operating models, fragmented technology stacks, and

misaligned governance structures are creating headwinds that stall profitability—often for years.

This section explores the core organizational, technological, and capital allocation barriers to
EBITDA recovery for private equity firms with rural U.S. interests, and outlines a modern,

tech-enabled model that leading firms are adopting to break through.
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The Profitability Paradox in Rural Broadband

Despite billions in infrastructure spending, many rural broadband providers face persistent
margin pressure. These firms often build first and monetize later, a mindset that introduces

significant delays in revenue capture and opex control.

In the short term (0-12 months), build-centric execution, driven by grant milestones, results in
networks going live before billing systems, install workflows, and customer support are fully
functional. Disjointed OSS/BSS systems cause billing errors, provisioning delays, and high
customer support costs. Labor inefficiencies such as excessive truck rolls and manual routing
further erode early margins. The accelerating cost of U.S. labor is forcing even rural broadband

providers to consider outsourced dispatching and support solutions.

In the intermediate term (1-3 years), the operational picture worsens. Fiber deployed over wide
rural geographies often yields low initial take rates, while fixed back-office costs per subscriber
remain stubbornly high, and are accelerating with U.S. wage pressures. Without coordinated
marketing and sales strategies, customer acquisition lags. Digital marketing channels are losing
their effectiveness, digital engagement is falling, and cost of exposure continues to accelerate.
EBITDA for many firms has plateaued as the cost of maintaining infrastructure outpaces
revenue growth, forcing firms to reduce staff, cut software costs, and trim operations.

In the long term (3+ years) at this pace, and even under a decreasing Federal interest rate
regime, the industry’s structural issues become systemic. Aging leadership teams, often rooted
in co-op or utility models, struggle to pivot toward a digitally fluent, growth-oriented culture.
Governance models vary from private equity urgency to municipal conservatism, making it
difficult to pursue unified margin expansion strategies. Critically, many firms fail to monetize the
platform: value-added services, remote diagnostics, and ARPU expansion strategies are

overlooked, limiting long-term profitability.

A final critical consideration is the cost of securing the network itself and network assets, from
proliferating cyber threats, and increasing threats to physical infrastructure including more

severe weather conditions.
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Technology as a Hidden Barrier—and Strategic Lever

Behind these challenges lies a deeper culprit: fragmented, under-integrated technology
ecosystems. Legacy OSS/BSS environments often cobbled together across billing, CRM,
provisioning, and field ops prevent rural ISPs from scaling without proportional increases in
cost. This is a pain | know all too well, experiencing it first hand at Mapcom Systems, where,
despite offering a quality product for over 22 years, the breadth and depth of technical debt
created a scenario in which the cost of maintenance of the system outweighed our ability to
advance the system'’s capabilities to market needs. This was so acute that in 2019, | got up on
stage at the Mapcom User Conference as CTO to announce a bold new focus for the year — we
were going to focus on “getting back to basics”, essentially not promising new capabilities, but

fixing what we had.

Disconnected tools lead to:

e Delays in service activation and cash flow
e Manual processes for support and provisioning
e Increased truck rolls due to lack of remote CPE management

e High operating costs even as networks grow

In later years, this tech debt compounds. Without a modular, API-first architecture, firms struggle
to add services, adopt predictive maintenance tools, or optimize customer lifetime value
through data analytics. Vendor lock-in and poor visibility into asset utilization become structural
barriers to margin improvement. This can lead to accelerated exit timelines at reduced

valuations, with prohibitive capex needs.

Capital Strategy: CapEx Walkdown vs. Growth Mandates

For many telecom providers, the pressure to reduce CapEx over time (e.g., 40% to 10% of
revenue over three years) creates a strategic crossroads. A declining CapEx profile can unlock
cash flow, margin expansion, and sale readiness, but only if matched with a pivot toward

monetization and operational efficiency.

A low CapEx model enables:
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e EBITDA-focused operations through automation
e Strategic partnerships over geographic expansion
e Smart service bundling and ARPU growth

e Improved financial optics for valuation and exit
However, it also limits:

e Network expansion into new territories
e \Vertical integration (e.g., owning transport or data centers)
e Participation in grant programs requiring match funding

e Alignment with PE-backed growth strategies focused on footprint scale

To succeed, firms must trade growth-at-all-costs for a strategy rooted in churn reduction, service

upsells, and opex discipline.

A Modernized Model for Rural Telecom EBITDA Recovery

The firms outperforming their peers are those that treat rural broadband as a scalable,

tech-enabled service business—not just a utility buildout. Their blueprint is clear:

Strategic Lever Action To Take EBITDA Impact
0SS/BSS Automation Unlﬁfaq CBM, billing, Faster revenue recognition,
provisioning lower support costs

Zero-touch provisioning,
Lean Field Ops remote CPE, optimized
routing

Higher install velocity, fewer
truck rolls

Regional consolidation of

Shared G&A back office functions

Lower fixed cost per subscriber

Digital funnel + community

partners Faster take rate, lower CAC

Data-Driven Sales

Bundles (e.g. smart home,

R E i
evenue Expansion Wi-Fi, security)

ARPU uplift, customer stickiness

Elastic scaling, API-first

Cloud-Native Infrastructure
tools

Long-term margin and flexibility
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Firms that adopt these levers not only expand margins, they gain strategic agility: faster path
to profitability, improved valuation, and alignment with capital providers demanding both growth
and cash flow discipline.

Al: The Accelerator for Cost Control and Technology Efficiency

Emerging Al tools are further unlocking margin potential for growth-stage firms that struggle
with cost control. After being piloted and deployed largely in other tangential industries,
particularly electric transmission, and upstream in Tier 1 via protocols like OpenFlow, Al is
crossing over into the rural telecommunications segment, creating the following opportunities
for Al-enabled cost control.

e Al for Financial Oversight: Detect budget variance in real time, forecast overruns, and
prevent cost leakage before it compounds.

e Predictive Maintenance: Reduce downtime and capital waste by monitoring asset health
with sensors and Al models. This is an area in which | was part of a team that pioneered
machine learning in predictive maintenance at Red Hat between 2012 and 2014, proving

back then the value of machine learning in proactive customer support.

e Al-Driven Procurement: Identify pricing anomalies, optimize demand forecasts, and rate
vendors for performance.

e Workforce Optimization: Use Al to benchmark crew productivity, optimize scheduling,
and reduce labor inefficiencies.

e Contract Intelligence: NLP tools monitor for scope drift and compliance breaches,

preserving margin integrity.

Al also cuts software-related CapEx. By replacing legacy middleware, reducing license sprawl,
and automating routine IT processes, rural telecom firms can skip a generation of bloated

enterprise software and leap directly to modular, intelligent systems.

Conclusion: From Utility to Scalable Service Provider

The rural telecom industry is at a strategic inflection point. Build-first models and legacy

systems will not deliver the EBITDA required to survive in a competitive, capital-intensive

ShadowHornet LLC ©2025 | shadowhornet.com | Into the Future. Your Strategic Advisors for the Next American Generation.



https://www.cio.com/article/288382/it-organization-red-hat-takes-customer-service-to-next-level-with-predictive-analytics.html
https://www.cio.com/article/288382/it-organization-red-hat-takes-customer-service-to-next-level-with-predictive-analytics.html
http://shadowhornet.com

13

market. Success demands a pivot—from infrastructure-heavy execution to operational

precision, commercial intensity, and intelligent use of technology.
The winners will be those who:

e Embrace automation over staffing
e Monetize through services, not just access
e Use data to guide every operational and commercial decision

e Treat Al and modern tech stacks as margin enablers, not cost centers

In doing so, these firms won't just recapture EBITDA, they'll redefine what'’s possible for rural
broadband in the 21st century, hopefully with ShadowHornet as their trusted advisor into the

next American generation.

Why ShadowHornet Strategic Advisors?

Rural telecommunications firms today are burdened by technical debt, fragmented systems, and
manual inefficiencies that limit their agility and value creation, all at a time in which Artificial
Intelligence has empowered the industry with game changing technology. Private Equity firms
have an unprecedented opportunity to drive EBITDA synergy by applying this powerful

technology into this real world setting.

ShadowHornet combines deep industry knowledge with modern engineering strategy while

acknowledging the purpose of culture to:

e Modernize legacy systems and cultures without disrupting core operations
e Unify CRM, Investment, and Loan Workflows into intuitive platforms
e Implement Al and Bl Readiness for advanced analytics and cost reduction

e Drive Governance, Compliance, and CX via automation and portal unification

Our expertise doesn't just modernize your technology, it redefines how your teams work, how

your data flows, and how your clients experience financial services.
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Let’s Build the Future of Rural Telecom
Together

ShadowHornet partners with executive teams to navigate complex technology

decisions and unlock enterprise value. Whether preparing for an M&A exit,
rationalizing systems post-acquisition, or building next-generation customer platforms, we bring

clarity, momentum, and measurable results.

Contact us to begin your modernization journey!
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