CHAPTER 10

Telecom Financial Modeling with
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Level: Intermediate—Advanced

Learning Objectives

Understand the financial characteristics that distinguish telecom from other industries,
including subscriber-based revenue models, high capital intensity, network effects,
and the regulatory environment

Calculate and interpret the six core telecom KPIs: Average Revenue Per User
(ARPU), Churn Rate, EBITDA Margin, Capex-to-Revenue Ratio, Net Promoter
Score (NPS), and Lifetime Value to Customer Acquisition Cost (LTV/CAC)

Build a complete subscriber-level telecom financial model using , from gross
adds and churn through revenue tiering to EBITDA and free cash flow

Structure an LTV/CAC framework for subscriber cohort analysis, model network
economics including capex per subscriber and cost per gigabyte, and evaluate tower
economics

Apply the DARE framework to telecom prompts and use targeted prompts for
ARPU analysis, churn modeling, capex intensity benchmarking, spectrum valuation,

and tower lease-up economics



10.1 Telecom Industry Overview

The telecommunications industry is a capital-intensive, subscriber-driven sector that
provides the connective infrastructure underpinning the global digital economy. Unlike
product-based industries where revenue is tied to discrete transactions, telecom operators
generate recurring revenue from subscriber bases that pay monthly fees for voice, data,
and content services. This subscription model creates predictable cash flows but also
introduces unique analytical challenges: subscriber acquisition costs must be amortized
over customer lifetimes, network infrastructure requires continuous capital investment,
and competitive dynamics produce persistent churn that erodes revenue unless offset by

new subscriber additions and ARPU expansion.

Financial modeling in telecom serves multiple purposes. Operators use models to forecast
subscriber growth and plan network capacity investments. Investors use them to evaluate
the trade-off between growth spending and cash generation. Regulators use them to
assess spectrum auction pricing and universal service obligations. Tower companies use
them to value lease portfolios and model co-location economics. In each case, the model
must translate subscriber-level economics into the aggregate financial statements that
drive valuation and investment decisions.

Source: Damodaran, A. (2012). Investment Valuation, 3rd ed. Wiley. Chapter 22: Valuing Firms with Negative or

Volatile Earnings.

Source: GSMA (2024). The Mobile Economy 2024. gsma.com/mobileeconomy.
Key Financial Characteristics

Subscriber-Based Revenue: Telecom revenue is fundamentally a function of subscribers
multiplied by average revenue per user (ARPU). This recurring revenue model provides visibility
into future cash flows but makes growth dependent on the net balance between gross subscriber
additions and churn. The quality of revenue is measured not just by its magnitude but by its

durability, as reflected in churn rates and contract lengths.

High Capital Intensity: Telecom is one of the most capital-intensive industries. Operators must
invest continuously in network infrastructure — spectrum licenses, cell towers, fiber optic cable,

switching equipment, and data centers — before generating revenue from subscribers. Capex-to-



revenue ratios of 15-25% are typical for mature operators, and can exceed 30% during major
technology transitions such as 5G rollouts. This front-loaded investment profile makes free cash

flow generation a lagging indicator of operational success.

Network Effects and Scale Economies: Telecommunications networks exhibit strong
economies of scale. The marginal cost of adding a subscriber to an existing network is far lower
than the average cost, creating powerful operating leverage. Once the fixed costs of network
buildout are covered, incremental subscribers flow through to EBITDA at high margins. This

makes subscriber density and market share critical determinants of profitability.

Regulatory Environment: Telecom is among the most heavily regulated industries globally.
Spectrum allocation, interconnection rates, number portability requirements, universal service
obligations, and net neutrality rules all affect the financial model. Regulatory decisions on
spectrum pricing directly impact the cost structure, while rules on competition and market entry

affect the sustainability of market positions.

The Six Core KPIs

Telecom financial analysis centers on six key performance indicators that capture the
health of the subscriber base, the efficiency of operations, the intensity of capital
investment, customer satisfaction, and the unit economics of subscriber acquisition.
Every telecom model, equity research report, and management presentation revolves
around these metrics. Understanding their formulas, interpretation, and interrelationships

is essential for effective telecom financial modeling.

KPI Formula Interpretation Typical Range

Average Revenue Per Total Service Revenue / Revenue intensity per $30-$55/month

User (ARPU) Average Subscribers subscriber; the single most | (developed markets); $2—
important top-line metric $8/month (emerging
for telecom operators markets)

Churn Rate Subscribers Lost in Period | Rate of subscriber 1.0-2.5% monthly

/ Beginning Subscribers attrition; lower is better. (postpaid); 3—6% monthly

Monthly churn of 2% (prepaid)
implies ~22% annual
churn

EBITDA Margin EBITDA / Total Revenue | Operating profitability 30-45% (developed

before depreciation and markets); 25-40%




% 100 financing; reflects scale (emerging markets)
efficiencies and cost
control
Capex / Revenue Capital Expenditures / Capital intensity; 15-25% (steady state);

Total Revenue x 100

measures network
investment burden relative

to revenue generation

25-35% (5G build cycle)

Net Promoter Score

(NPS)

(% Promoters — %

Detractors) x 100

Customer satisfaction and
loyalty indicator;
correlates with churn and

organic growth

20-40 (industry median);
>50 (best-in-class

operators)

LTV /CAC

(ARPU x Gross Margin x
Avg. Lifetime) / Customer

Acquisition Cost

Unit economics of
subscriber acquisition;
must exceed 3.0x for

sustainable growth

3.0-5.0x (healthy); <2.0x

(unsustainable)

Source: Damodaran, A. (2024). Margins by Sector (US). pages.stern.nyu.edu/~adamodar. See also: GSMA Intelligence

(2024), ITU World Telecommunication Indicators Database.

Revenue Drivers

Telecom revenue is built from the bottom up, starting with the subscriber base and

working through average revenue per user. The fundamental revenue equation is:

Total Revenue = Subscriber Base x ARPU

In practice, revenue decomposition is more granular. Modern telecom operators derive

revenue from multiple service tiers and product categories. The shift from voice-centric

to data-centric revenue has fundamentally altered the industry's economics over the past

decade, with data now accounting for the majority of mobile revenue in developed

markets.

e Voice revenue (declining as a share of total; per-minute or bundled plans)

e Data revenue (mobile broadband tiers; the primary growth driver)

e Messaging revenue (SMS/MMS; declining due to OTT substitution by WhatsApp,

iMessage)

e Value-added services (mobile money, content bundles, cloud services, [oT

connectivity)




e Equipment revenue (handset sales and installment plans; high revenue but low
margin)

e Enterprise/B2B revenue (managed connectivity, SD-WAN, private networks, [oT
solutions)

e Roaming and interconnect revenue (wholesale carrier agreements, international

roaming fees)

ARPU decomposition is critical for forecasting. Analysts typically model blended ARPU
as a weighted average across tiers (e.g., basic, standard, premium) and track the mix shift
over time. Upward ARPU migration (subscribers moving to higher-value plans) is a key
value driver, while ARPU dilution from competitive price pressure or regulatory

mandates (e.g., termination rate cuts) is a primary risk.

Cost Structure

Telecom cost structures are dominated by network operating expenses, spectrum costs,
and subscriber acquisition spending. The distinction between operating expenses (OpEx)
and capital expenditures (CapEXx) is particularly important in telecom because of the

sector's high capital intensity.

Network Operating Expenses: The largest cost category, encompassing site rentals (tower
leases), power and energy costs, transmission/backhaul expenses, network maintenance, and field
operations. Network OpEx typically represents 25-35% of revenue for mobile operators. Energy

costs alone can account for 20—-30% of network OpEx.

Spectrum Costs: Operators acquire radio frequency spectrum through government auctions or
secondary market transactions. Spectrum licenses are capitalized and amortized over their useful
life (typically 15-25 years). Spectrum costs can be substantial; major 5G spectrum auctions have

generated bids exceeding $80 billion in aggregate across developed markets.

Content and Interconnection: Costs for content licensing (bundled video/music services),
interconnection with other carriers (termination and transit fees), and wholesale data agreements.
These costs are increasingly important as operators bundle content to reduce churn and

differentiate their offerings.

Selling, General & Administrative (SG&A): Customer acquisition costs (subsidies,

commissions, advertising), retail store operations, billing systems, customer service centers, and



corporate overhead. SAC (Subscriber Acquisition Cost) is a closely tracked metric, typically
$200-$500 per postpaid subscriber in developed markets.

Capital Expenditures (CapEx): Network infrastructure investment: radio access network
(RAN) equipment, core network, fiber deployment, IT systems, and technology upgrades. CapEx
is split between maintenance capex (sustaining existing network quality) and growth capex
(capacity expansion, new technology rollout). The 5G investment cycle has pushed
capex/revenue ratios above historical averages.

Source: ITU (2024). World Telecommunication/ICT Indicators Database. itu.int. See also: S&P Global Market

Intelligence, Telecom Sector Operating Benchmarks.
Sub-Sectors

The telecommunications industry comprises several distinct sub-sectors, each with
unique financial characteristics, competitive dynamics, and valuation methodologies. The

major sub-sectors are:

Mobile / Wireless Operators: The largest sub-sector by revenue. Mobile operators own
spectrum licenses and operate radio access networks (RAN) to provide voice and data services to
consumer and enterprise subscribers. Key financial drivers include subscriber net adds, ARPU
trends, churn rates, and the timing of technology upgrade cycles (4G to 5G). Valuation typically
based on EV/EBITDA multiples of 5—8x.

Fixed-Line / Incumbent Operators: Traditional wireline operators providing voice, broadband,
and enterprise connectivity over copper and fiber infrastructure. Revenue from legacy voice
services is in structural decline, offset by broadband and enterprise growth. Fiber-to-the-home
(FTTH) deployment is the primary capex driver. These operators often have higher EBITDA

margins (35-50%) due to lower churn and longer customer lifetimes.

Cable and Broadband Providers: Cable operators that have evolved from video distribution to
broadband-first businesses. High-speed internet is the core product, supplemented by video,
voice, and mobile (MVNO) bundles. Key metrics include broadband penetration rates, average

revenue per household, and capital intensity of DOCSIS upgrades and fiber overbuild programs.

Tower Companies: Infrastructure companies that own and lease antenna space on
telecommunications towers. Tower companies operate on a lease-up model with very high
operating leverage: each additional tenant on an existing tower generates incremental revenue at

80-90% margins. Key metrics include tenancy ratio (tenants per tower), organic revenue growth,



and adjusted funds from operations (AFFO). Tower companies typically trade at EV/EBITDA

multiples of 20-30x, reflecting their long-duration contracted cash flows.

Source: GSMA Intelligence (2024). Global Mobile Trends 2024. See also: Analysys Mason, TowerXchange Global
Handbook 2024.

Key Takeaways

e Telecom revenue is subscriber-based: Revenue = Subscribers x ARPU. Both the volume (net
adds) and the quality (ARPU, churn) of the subscriber base drive value.

e Capital intensity is structural: Capex/revenue ratios of 15-25% in steady state and 25-35%
during technology cycles make free cash flow a lagging indicator of operational
improvement.

e Unit economics matter: The LTV/CAC ratio determines whether subscriber growth creates or
destroys value. A ratio above 3.0x is generally required for value-accretive growth.

e Tower companies are a distinct asset class within telecom, characterized by contracted

revenue, high operating leverage, and infrastructure-like valuation multiples.



10.2 Deep-Dive Model: Subscriber-Level Telecom

Financial Analysis

This section walks through a complete subscriber-level telecom financial model using

. The model follows the standard telecom underwriting structure: from subscriber
economics (gross adds, churn, net adds) through revenue (ARPU tiering and blended
ARPU) to operating costs, EBITDA, capital expenditure, and free cash flow. We apply
the DARE framework (Define, Ask, Refine, Execute) at each stage to ensure precision
and completeness.
DARE Framework: Define the role and context, Ask with structured data, Refine iteratively, Execute with verification.
See Chapter 1.

[Demonstration Example — Hypothetical Data]

The following example models a hypothetical mobile operator with 12 million
subscribers across three service tiers. All data is illustrative and designed to demonstrate
the modeling methodology. In practice, the analyst would substitute actual subscriber
data, ARPU figures, and cost structures from real operator filings or management

guidance.

Step 1: Subscriber Economics — Gross Adds, Churn, Net Adds

The subscriber model is the foundation of every telecom financial model. It begins with
the opening subscriber base and flows through a standard waterfall: Opening Subscribers
plus Gross Adds minus Churned Subscribers equals Closing Subscribers. Net Adds
(Gross Adds minus Churn) determines whether the subscriber base is growing or

contracting.

Opening Subscribers + Gross Adds — Churned Subscribers = Closing Subscribers
Net Adds = Gross Adds — Churned Subscribers
Churn Rate = Churned Subscribers / Opening Subscribers
Average Subscribers = (Opening + Closing) / 2

Applying the DARE framework, we begin by defining the context and role for ,

then providing structured subscriber data. Subscriber forecasting requires modeling both



the rate of new customer acquisition (which depends on market penetration, competitive
intensity, and marketing spend) and the rate of attrition (which depends on service

quality, pricing competitiveness, and contract terms).

¢ Chat — Subscriber Forecast Model (DARE Framework)

You are a telecom financial analyst building a subscriber forecast model.

[D — Define] Act as a senior equity research analyst covering telecom
operators.
[A — Ask] Build a 5-year subscriber forecast model for the following

operator:

[Demonstration Example — Hypothetical Data]

Operator: Hypothetical mobile operator in a developed market
Market population: 50 million

Current mobile penetration: 92%

Operator market share: 26% (12.0 million subscribers)

Subscriber mix (Year © base):

- Postpaid: 7.2 million (60% of base), monthly churn 1.5%
- Prepaid: 4.2 million (35% of base), monthly churn 4.0%
- IoT/M2M: 0.6 million (5% of base), monthly churn 0.8%

Growth assumptions:

- Postpaid gross adds: 180,000/quarter (growing 2% per year)
- Prepaid gross adds: 250,000/quarter (declining 3% per year)
- IoT/M2M gross adds: 45,000/quarter (growing 15% per year)

- Churn improvement: postpaid churn declining 5 bps/year; prepaid stable

For each year (Year 1 through Year 5):

Calculate quarterly gross adds by segment
Calculate quarterly churned subscribers by segment
Calculate quarterly and annual net adds by segment
Show closing subscriber base by segment

. Calculate total subscribers and year-over-year growth rate

A v A W N R

Show mix shift (postpaid % of total over time)



[R — Refine] Show all assumptions clearly and present results in a
formatted table.
[E — Execute] Present the complete 5-year subscriber model with totals

and growth rates.

Expected Output: A formatted 5-year subscriber forecast table showing gross adds, churn, net adds, and
closing subscribers by segment (postpaid, prepaid, loT/M2M) with total subscriber count, growth rates,

and mix shift analysis.

Refinement: Follow up: “Now model a scenario where a competitor launches aggressive pricing,
increasing postpaid churn by 20 bps in Year 3. Show the impact on net adds and total subscribers through
Year 5.”

Step 2: Revenue Build — ARPU Tiering and Blended Revenue

With the subscriber forecast in place, the next step is to layer on revenue assumptions.
Telecom revenue is modeled by multiplying the average subscriber base by the average
revenue per user for each segment. ARPU itself is a blended metric that reflects the mix

of service tiers within each segment.

Segment Revenue = Average Subscribers x Monthly ARPU x 12
Blended ARPU = Total Service Revenue / Total Average Subscribers
ARPU Decomposition: Voice ARPU + Data ARPU + VAS ARPU = Total ARPU

ARPU trends are driven by several factors: plan tier mix shift (subscribers upgrading or
downgrading), regulatory impacts (termination rate reductions), competitive price
pressure, data consumption growth (driving higher-tier plan adoption), and the
introduction of new revenue streams (e.g., value-added services, content bundles, device

financing).

¢ Chat — Revenue Build with ARPU Tiering

[Demonstration Example — Hypothetical Data]

Using the subscriber forecast from Step 1, build a 5-year revenue model:

ARPU assumptions (monthly, Year 1):

Postpaid tiers:

- Basic (30% of postpaid): $32/month, growing 1%/year

- Standard (45% of postpaid): $48/month, growing 2%/year
- Premium (25% of postpaid): $72/month, growing 3%/year



- Mix shift: Premium growing +1.5 ppts/year, Basic shrinking -1.5

ppts/year

Prepaid: $15/month blended, declining 2%/year (price competition)
IoT/M2M: $8/month blended, declining 5%/year (volume discounts on larger
IoT fleets)

Other revenue:
- Equipment revenue: $180 million/year, growing 3%/year
- Enterprise/B2B services: $320 million/year, growing 8%/year

- Interconnect/roaming: $95 million/year, declining 5%/year

Calculate:

1. Blended postpaid ARPU (weighted by tier mix)

2. Service revenue by segment (postpaid, prepaid, IoT/M2M)

3. Total service revenue

4. Total revenue (service + equipment + enterprise + interconnect)
5. Blended group ARPU and year-over-year trends
6

. Revenue mix (% from each source)

Expected Output: 4 5-year revenue model with segment-level detail, blended ARPU calculations, tier mix

analysis, and total revenue build-up with growth rates and revenue mix.

Refinement: Follow up: “Add a data usage forecast (GB/subscriber/month) and show the implied revenue

1}

per GB declining over time even as ARPU grows.’

Step 3: Network Economics — Capex per Subscriber and Cost per GB

Network economics are at the heart of telecom financial modeling. The cost of building
and maintaining network infrastructure is the largest determinant of long-term
profitability and free cash flow generation. Two metrics are central to network economic
analysis: capex per subscriber (which measures the capital cost of serving each user) and

cost per gigabyte (which measures network efficiency as data consumption grows).

Capex per Subscriber = Total Capex / Average Subscribers
Cost per GB = Network OpEx / Total Data Traffic (GB)
Network Utilization = Actual Traffic / Network Capacity



The telecom industry benefits from a structural decline in cost per gigabyte as technology
improves (each generation delivers more capacity per dollar of investment) and as
network utilization increases. However, this cost deflation must outpace traffic growth
and ARPU pressure for margins to expand. Capacity planning models forecast when
existing infrastructure will reach utilization thresholds that trigger new capital

investment.

& API — Network Economics and Capex Planning

import anthropic
client = anthropic.Anthropic()
message = client.messages.create(
model="claude-sonnet-4-20250514",
max_tokens=4096,
messages=[{
"role": "user",
"content": (
"[Demonstration Example — Hypothetical Data]\n"
"Build a 5-year network economics model for a mobile "\n"
"operator with 12 million subscribers:\n\n"
"Current network:\n"
"- Cell sites: 18,000\n"
"- Network capacity: 2,500 petabytes/year\n"
"- Current traffic: 1,800 petabytes/year (72% utilization)\n"

- Data per subscriber: 12.5 GB/month, growing 25%/year\n\n"
"Capex breakdown (Year 1 total: $2.4 billion):\n"

- RAN (radio access network): 45% of capex\n"

- Core network and IT: 20% of capex\n"

- Transmission/backhaul: 15% of capex\n"

- Maintenance/replacement: 12% of capex\n"

- Other (spectrum amortization, IT): 8% of capex\n\n"

"Growth assumptions:\n"

- Capex declining 3%/year as 5G build peaks\n"

- Each new cell site adds 140 TB/year capacity\n"
"- 600 new sites/year planned\n\n"
"Return JSON: {capex_per_sub: [list by year], "\n"

"cost_per_gb: [list], utilization_pct: [list], "\n"



"total_capex: [list], capex_to_revenue: [list], "\n"

"capacity_headroom_years: float}"

3
)

print(message.content[0].text)

Expected Output: Structured JSON with 5-year capex per subscriber, cost per GB, utilization rates, total
capex by category, capex-to-revenue ratios, and capacity headroom analysis indicating when new

investment will be required.

Step 4: LTV/CAC Framework — Subscriber Cohort Analysis

The Lifetime Value to Customer Acquisition Cost (LTV/CAC) framework is the single
most important unit economic metric in telecom. It answers a fundamental question: does
acquiring a new subscriber create or destroy economic value? The framework analyzes
subscriber cohorts by tracking their revenue contribution, margin, and expected lifetime

to determine whether the upfront acquisition investment earns an adequate return.

LTV = Monthly ARPU X Gross Margin % X% Average Customer Lifetime (months)
Average Lifetime = 1 / Monthly Churn Rate
CAC = Total Acquisition Costs / New Subscribers Added
LTV/CAC Ratio =LTV / CAC
Payback Period = CAC / (Monthly ARPU x Gross Margin %)

For a postpaid subscriber with monthly ARPU of $48, a gross margin of 65%, and
monthly churn of 1.5%, the expected lifetime is 67 months (1/0.015) and the LTV is $48
x 0.65 x 67 = $2,090. If the customer acquisition cost is $450 (including handset subsidy,
commission, and marketing allocation), the LTV/CAC ratio is 4.6x and the payback
period is approximately 14 months. These hypothetical figures illustrate a value-accretive

subscriber acquisition strategy.

¢ Chat — LTV/CAC Cohort Analysis (DARE Framework)
[D — Define] Act as a telecom strategy analyst evaluating subscriber
economics.
[A — Ask] Perform a cohort-level LTV/CAC analysis for the following

segments:



[Demonstration Example — Hypothetical Data]

Segment 1 — Postpaid Premium:

- Monthly ARPU: $72, Gross margin: 68%, Monthly churn: 1.2%

- CAC: $580 (includes $350

marketing)

handset

Segment 2 — Postpaid Standard:

- Monthly ARPU: $48, Gross
- CAC: $420 (includes $220

marketing)

Segment 3 — Postpaid Basic:

- Monthly ARPU: $32, Gross
- CAC: $310 (includes $150

marketing)

Segment 4 — Prepaid:

margin:

handset

margin:

handset

subsidy + $130 commission + $100

65%, Monthly churn: 1.5%

subsidy + $110 commission + $90

60%, Monthly churn: 2.0%

subsidy + $90 commission + $70

- Monthly ARPU: $15, Gross margin: 55%, Monthly churn: 4.0%

- CAC: $85 (marketing-only, no subsidy)

For each segment, calculate:

Lifetime Value (LTV)
LTV/CAC ratio
. Payback period (months)

A v B~ W N R

Expected customer lifetime (months and years)

Monthly and annual contribution margin per subscriber

. Rank segments by value creation efficiency

[R — Refine] Present as a comparison table and identify which segments to

grow/shrink.

[E — Execute] Provide strategic recommendations on subscriber mix

optimization.

Expected Output: 4 cohort comparison table showing LTV, CAC, LTV/CAC ratio, payback period, and

contribution margin for each segment, with strategic recommendations on optimal subscriber mix for value

maximization.



Refinement: Follow up: “If we can reduce postpaid churn by 20 bps through a $5/month loyalty discount,
is the LTV improvement worth the ARPU reduction? Show the math.”

Step 5: Tower Economics and Lease-Up Model

Tower companies represent a specialized but increasingly important segment of the
telecom value chain. They own passive infrastructure (towers, rooftops, small cells) and
lease antenna space to mobile operators. The financial model for a tower company differs
fundamentally from an operator model because revenue is driven by long-term lease
contracts rather than subscriber volumes, and profitability depends on tenancy ratio (the

number of tenants per tower) rather than ARPU.

Tower Revenue per Site = Number of Tenants x Average Rent per Tenant
Gross Margin per Incremental Tenant = 80-90% (only power and minor maintenance)
Tenancy Ratio = Total Tenants / Total Towers

Recurring Cash Flow = Tower Revenue — Ground Lease — Power — Maintenance

& API — Tower Portfolio Valuation and Lease-Up Model

import anthropic
client = anthropic.Anthropic()
message = client.messages.create(
model="claude-sonnet-4-20250514",
max_tokens=4096,
messages=[{
"role": "user",
"content": (
"[Demonstration Example — Hypothetical Data]\n"
"Model a tower portfolio with the following
characteristics:\n\n"
"Portfolio: 5,000 towers\n"
"Current tenancy ratio: 1.6x (8,000 total tenant leases)\n"
"Average monthly rent per tenant: $1,200\n"
"Annual rent escalator: 3% (contractual)\n"
"Average lease term remaining: 8 years\n"
"Renewal rate: 95%\n\n"
"Cost structure per tower (annual):\n"

"- Ground lease: $14,000 (3% annual escalator)\n"



"- Power/utilities: $6,000 per tenant\n"

- Maintenance: $4,500 (fixed per tower)\n"
"- Insurance: $1,200 (fixed per tower)\n\n"

"Lease-up assumptions:\n"

"- New tenants: 400/year (Years 1-3), 300/year (Years 4-5)\n"
"- New tenant initial rent: $1,350/month\n"

"- Build-to-suit new towers: 200/year at $250,000 per

tower\n\n"
"Return JSON: {total revenue: [by year], ebitda: [by year],
"\n"
"ebitda_margin: [by year], tenancy_ratio: [by year], "\n"
"recurring_cash_flow: [by year], "\n"
"implied_tower_value: float, portfolio_value: float}"
)
}]
)

print(message.content[0].text)

Expected Output: Structured JSON with 5-year tower portfolio financials showing revenue build-up,
EBITDA with expanding margins from lease-up, tenancy ratio progression, recurring cash flow, and
implied portfolio valuation using AFFO yield methodology.

Source: TowerXchange (2024). Global Tower Market Analysis. towerxchange.com. See also: American Tower

Corporation (AMT) and Crown Castle (CCI) Annual Reports for benchmarking.

Key Takeaways

e The subscriber waterfall (opening + gross adds - churn = closing) is the foundation of every
telecom model; accuracy in churn assumptions is more impactful than accuracy in gross adds.
e ARPU decomposition by tier and service type enables more precise revenue forecasting than

blended ARPU alone; model the mix shift, not just the average.

e Network economics create a virtuous cycle: higher utilization reduces cost per GB, which
supports competitive pricing, which drives subscriber growth. The key risk is when traffic
growth outpaces capacity, triggering large capex cycles.

e [ TV/CAC analysis reveals that not all subscribers are equally valuable; postpaid premium
subscribers may generate 5—10x the lifetime value of prepaid subscribers despite higher

acquisition costs.



e Tower economics demonstrate extreme operating leverage: the first tenant on a tower may be
marginally profitable, but the second and third tenants generate incremental margins of 80—

90%.



10.3 Quick Reference Prompts for Telecom Analysis

This section provides targeted, ready-to-use prompts for common telecom financial
analysis tasks. Each prompt follows the DARE framework and can be used in either
Claude’s chat interface or via the API. Substitute your actual operator data for the

hypothetical examples shown.

¢ Chat — ARPU Trend Analysis and Decomposition

Analyze ARPU trends for a mobile operator over the past 8 quarters.

[Demonstration Example — Hypothetical Data]

Quarterly blended ARPU ($/month): Q1Y1l: $38.20, Q2Y1l: $37.80, Q3Y1:
$38.50, Q4Y1l: $39.10, Q1Y2: $38.90, Q2Y2: $39.40, Q3Y2: $40.10, Q4Y2:
$40.80

Subscriber mix:

- Postpaid share: 58% (QlY1l) trending to 63% (Q4Y2)
- Postpaid ARPU: $52.00 (relatively stable)

- Prepaid ARPU: $16.50 (declining ~3%/year)

Decompose the blended ARPU change into: (1) mix effect (postpaid share
increasing), (2) rate effect (within-segment ARPU changes), and (3)
service mix effect (data vs. voice vs. VAS). Identify the primary drivers

and forecast blended ARPU for the next 4 quarters.
Expected Output: Quarterly ARPU decomposition showing the contribution of mix shift, rate changes,
and service evolution to blended ARPU trends, with a 4-quarter forward forecast.

Refinement: Follow up: “What postpaid ARPU growth rate is needed to offset the dilutive impact of
prepaid ARPU declines and maintain blended ARPU growth of 2%/year?”

¢ Chat — Churn Analysis and Retention ROI

Model the financial impact of a churn reduction program.

[Demonstration Example — Hypothetical Data]
Current state: 7.2 million postpaid subscribers, 1.5% monthly churn
Annual subscribers lost to churn: ~1,296,000

Cost to acquire replacement subscriber: $420



Proposed retention program:

- Loyalty reward: $8/month credit for subscribers >24 months tenure
- Eligible subscribers: 3.6 million (50% of postpaid base)

- Expected churn reduction: 30 bps (from 1.5% to 1.2% monthly)

Calculate: (1) Annual cost of the loyalty program, (2) Subscribers
retained that would have churned, (3) Avoided replacement CAC, (4) Net
present value of retained subscriber revenue over a 3-year horizon, (5)

Program ROI. Is this program NPV-positive?

Expected Output: A complete retention program financial analysis showing costs, avoided churn, CAC
savings, incremental LTV from retained subscribers, and net ROI calculation.

Refinement: Follow up: “Sensitize the ROI to different churn reduction scenarios (10 bps to 50 bps) and

identify the break-even churn improvement level.”

& API — Capex Intensity Benchmarking Across Operators
import anthropic
client = anthropic.Anthropic()
message = client.messages.create(
model="claude-sonnet-4-20250514",
max_tokens=4096,
messages=[{
"role": "user",
"content": (
"[Demonstration Example — Hypothetical Data]\n"
"Compare capex intensity for 5 hypothetical operators:\n\n"
"Operator A (developed, mobile-only):\n"
" Revenue: $18B, Capex: $3.6B, Subscribers: 45M\n"
"Operator B (developed, integrated):\n"
" Revenue: $42B, Capex: $8.8B, Subscribers: 110M\n"
"Operator C (emerging, mobile-only):\n"
" Revenue: $6B, Capex: $1.8B, Subscribers: 180M\n"
"Operator D (developed, cable/broadband):\n"
" Revenue: $28B, Capex: $7.0B, Subscribers: 32M\n"
"Operator E (tower company):\n"

Revenue: $5.5B, Capex: $0.9B, Towers: 75,000\n\n"

"Return JSON: {capex_to_revenue: [list], "\n"



"capex_per_sub: [list], fcf_conversion: [list], "\n"

"ranking: [list], commentary: string}"

}]
)

print(message.content[0].text)

Expected Output: Structured JSON with capex-to-revenue ratios, capex per subscriber, estimated free
cash flow conversion rates, operator rankings by capital efficiency, and commentary on structural
differences across operator types.

Refinement: Follow up: “For Operator A, what capex/revenue ratio would be needed to maintain current

network capacity growth of 30%/year for the next 3 years?”

¢ Chat — Subscriber Net Adds Forecast with Market Saturation

Model subscriber growth for a mobile operator approaching market

saturation.

[Demonstration Example — Hypothetical Data]

Total addressable market: 50 million mobile subscribers
Market penetration: 118% (SIM-based; 59 million SIMs)

Unique subscribers: ~46 million (92% population penetration)

Operator subscribers: 15.2 million (25.8% SIM share)

Historical net adds (quarterly, last 8 quarters):
Q1: +320K, Q2: +280K, Q3: +250K, Q4: +310K,
Q5: +210K, Q6: +190K, Q7: +170K, Q8: +180K

Identify the trend, model the saturation curve, and forecast quarterly
net adds for the next 8 quarters. Apply a logistic growth model and

explain the implied steady-state market share.

Expected Output: 4 subscriber forecast using logistic growth modeling with quarterly net adds
projections, implied market share trajectory, and saturation analysis showing when net adds approach
zero.

Refinement: Follow up: “What would be the subscriber impact if the operator launched an MVNO

partnership capturing an incremental 2% of the low-ARPU segment?”

¢ Chat — Spectrum Valuation and Auction Analysis



Value a spectrum license for a mobile operator considering a spectrum

auction.

[Demonstration Example — Hypothetical Data]
Spectrum block: 2 x 10 MHz in the 3.5 GHz band (mid-band 5G)
License area: nationwide, 15-year term

Population covered: 50 million

Comparable transactions:

- Country A: 2 x 10 MHz at 3.5 GHz sold for $0.028/MHz/pop
- Country B: 2 x 20 MHz at 3.5 GHz sold for $0.032/MHz/pop
- Country C: 2 x 10 MHz at 3.5 GHz sold for $0.022/MHz/pop

Incremental capacity from this spectrum: estimated 35% increase in
network capacity
Estimated incremental EBITDA from additional capacity: $120M/year
(growing 3%/year)

Calculate: (1) benchmark value using $/MHz/pop methodology, (2) DCF value
based on incremental cash flows (WACC 8.5%), (3) maximum bid

recommendation, (4) sensitivity to EBITDA assumptions.

Expected Output: A spectrum valuation analysis using both comparable transaction benchmarks and
DCF methodology, with a bid recommendation and sensitivity analysis.
Refinement: Follow up: “If the spectrum cost exceeds $1.2 billion, what is the implied minimum ARPU

uplift needed to justify the investment over the 15-year license term?”

& API — EBITDA Bridge and Margin Analysis

import anthropic
client = anthropic.Anthropic()
message = client.messages.create(
model="claude-sonnet-4-20250514",
max_tokens=4096,
messages=[{
"role": "user",
"content": (
"[Demonstration Example — Hypothetical Data]\n"
"Build an EBITDA bridge from Year 1 to Year 2 for a "\n"



"mobile operator:\n\n"

"Year 1 Actuals:\n"

" Revenue: $8,200M, EBITDA: $2,870M (35.0% margin)\n"
"Year 2 Budget:\n"

" Revenue: $8,610M, EBITDA: $3,100M (36.0% margin)\n\n"

Identified drivers:\n"
" +$250M from subscriber growth (net adds revenue)\n"
+$160M from ARPU improvement (mix shift to premium)\n"
-$90M from regulatory impact (MTR reduction)\n"

+$90M from enterprise/B2B growth\n"

-$75M from network cost inflation\n"

" -$40M from higher SAC (competitive market)\n"

+$35M from efficiency programs (OpEx savings)\n"

" -$100M from other/FX\n\n"

"Return JSON: {bridge items: [{driver: str, "\n"
"revenue_impact: float, ebitda_impact: float, "\n"
"margin_impact_bps: float}], "\n"

"yl ebitda: float, y2_ebitda: float, "\n"

"total_growth: float, margin_expansion_bps: float}"

3]
)

print(message.content[0].text)

Expected Output: Structured JSON with an EBITDA bridge showing each driver's contribution to revenue
and EBITDA growth, margin impact in basis points, and the total bridge from Year 1 to Year 2 EBITDA.

¢{O Chat — Tower Tenancy Ratio Impact Analysis

Analyze the financial impact of increasing the tenancy ratio on a tower

portfolio.

[Demonstration Example — Hypothetical Data]
Tower portfolio: 3,000 towers
Current tenancy ratio: 1.4x (4,200 tenant leases)

Target tenancy ratio: 2.0x (6,000 tenant leases, +1,800 over 3 years)

Per-tower economics:

- Average rent per tenant: $1,100/month



Ground lease cost: $12,000/year per tower

- Power cost: $5,500/year per tenant

Maintenance: $4,000/year per tower (fixed)

Tower build cost: $220,000 (for new towers)

Show the EBITDA margin evolution as the tenancy ratio increases from 1.4x
to 2.0x. Calculate the incremental EBITDA from each additional tenant,
the portfolio-level operating leverage, and the implied value creation

using a 20x EBITDA multiple.

Expected Output: An operating leverage analysis showing how EBITDA margin expands with tenancy
ratio, the contribution of each incremental tenant, and the total portfolio value creation from lease-up.
Refinement: Follow up: “What tenancy ratio is needed to achieve a 70% EBITDA margin, and how does

that compare to publicly traded tower company benchmarks?

O Chat — Telecom Operator DCF Valuation

Perform a DCF valuation of a hypothetical integrated telecom operator.

[Demonstration Example — Hypothetical Data]

Year 0 (base year): Revenue $8.2B, EBITDA $2.87B, Capex $1.72B
Revenue growth forecast: Y1 +5%, Y2 +4%, Y3 +3.5%, Y4 +3%, Y5 +2.5%
EBITDA margin: expanding 50 bps/year from 35.0% to 37.0% by Year 5
Capex/Revenue: declining from 21% to 18% by Year 5 (post-5G build)
Tax rate: 25%, D&A: $1.95B (Year 1), growing 2%/year

Change in working capital: -$50M/year (telecom typically consumes WC)
WACC: 8.0%, Terminal growth rate: 2.0%

Net debt: $12.5B, Shares outstanding: 2.1 billion

Calculate: (1) 5-year FCFF projection, (2) Terminal value (Gordon
Growth), (3) Enterprise value, (4) Equity value and per-share value, (5)
Implied EV/EBITDA multiples, (6) Sensitivity table (WACC vs. terminal
growth).
Expected Output: 4 complete DCF valuation with 5-year free cash flow projections, terminal value,
enterprise and equity values, implied multiples, and a WACC/growth sensitivity table.

Refinement: Follow up: “Compare this DCF-derived valuation to a sum-of-the-parts approach valuing

the mobile, fixed, and tower segments separately.”



10.4 Telecom Financial Modeling Cheat Sheet

This cheat sheet provides a quick reference for the essential telecom financial formulas,

typical benchmarks, and key relationships used throughout this chapter.

Core Telecom Formulas

Metric Formula Benchmark / Notes

ARPU (Monthly) Total Service Revenue / Avg $30-$55 developed; $2-$8
Subscribers / 12 emerging

Blended ARPU ¥(Segment Subs x Segment ARPU) | Weight by average subscribers, not
/ Total Subs closing

Monthly Churn Churned Subscribers / Opening 1.0-2.5% postpaid; 3—6% prepaid

Subscribers

Annual Churn

1 — (1 — Monthly Churn)"12

~17% at 1.5% monthly; ~39% at 4%
monthly

Avg. Customer Lifetime

1 / Monthly Churn Rate (in months)

67 months at 1.5% churn; 25 at 4%

LTV Monthly ARPU x Gross Margin % $1,500-$3,000 postpaid; $150-$400
x Lifetime prepaid

CAC Total Acquisition Spend / New $200-$500 postpaid; $50-$100
Subscribers prepaid

LTV/CAC LTV /CAC >3.0x healthy; <2.0x unsustainable

Payback Period CAC / (Monthly ARPU X Gross 12—-18 months postpaid; 5-10
Margin %) months prepaid

EBITDA Margin EBITDA / Revenue x 100 30-45% operators; 55-65% tower

companies
Capex/Revenue Total Capex / Revenue % 100 15-25% steady; 25—35% build cycle

Capex per Subscriber

Total Capex / Average Subscribers

$150-$250 developed; $20-60

emerging

ARPU Decomposition Framework

ARPU change can be decomposed into three components using the following framework:




A Blended ARPU = Mix Effect + Rate Effect + New Product Effect
Mix Effect = A(Segment Shares) x Prior-Period Segment ARPUs
Rate Effect = Prior-Period Shares X A(Segment ARPUs)

New Product Effect = Incremental ARPU from new service launches

Churn Mathematics

Churn rate conversions and their financial implications:

Monthly Churn Annual Churn Avg. Lifetime (months) Implied LTV at $48
ARPU, 65% GM

1.0% 11.4% 100 $3,120

1.5% 16.6% 67 $2,090

2.0% 21.5% 50 $1,560

3.0% 30.6% 33 $1,030

4.0% 38.7% 25 $780

Note: Hypothetical LTV figures are calculated as Monthly ARPU (348) % Gross Margin (65%) * Average
Lifetime (months). Each 50 bps reduction in monthly churn increases LTV by approximately 3500-$700
per subscriber, illustrating why churn reduction is typically the highest-ROI initiative available to telecom

operators.
Tower Economics Summary

e Single-tenant tower EBITDA margin: ~30-40% (barely covers ground lease +
maintenance)

e Two-tenant tower EBITDA margin: ~55-65% (incremental tenant at 80%+ margin)

e Three-tenant tower EBITDA margin: ~70-75% (approaching best-in-class levels)

¢ Industry average tenancy ratio: 1.5-2.0x (developed markets); 1.2—1.5x (emerging)

e Tower valuation multiples: 20-30x EV/EBITDA (infrastructure-like premium)

e Contracted revenue visibility: 5-10 year average remaining lease terms with 95%+

renewal rates

Source: Damodaran, A. (2024). EV/EBITDA Multiples by Sector. pages.stern.nyu.edu/~adamodar. See also:
TowerXchange, GSMA, ITU for sector benchmarks.



10.5 Bilingual Glossary — Telecom Financial Terms

This bilingual sidebar provides Arabic translations and transliterations for the essential
telecom financial modeling terms used throughout this chapter. Terms are presented in

right-to-left Arabic script with English equivalents.



GYLaty) g Uasl ALl Andal)

padiua JSI 3l Yl Jas sie — Average Revenue Per User (ARPU)
il Jaze — Churn Rate

S ikl a8 — Subscriber Base

S dall Allea ) i) — Gross Subscriber Additions
S diall i) Ala — Net Subscriber Additions

Y 5 il juall 5 30 5l 3 #LY) Gl — EBITDA Margin
llaud ) il — Capital Expenditure (Capex)

Jaaall & yeall dadll — Lifetime Value (LTV)

Jreall QL) 4SS —— Customer Acquisition Cost (CAC)
g all Bla yhige — Net Promoter Score (NPS)

@2l calall jasd 5 Spectrum License

S J e gl 4805 — Radio Access Network (RAN)
Y AS 8 — Tower Company

JdY) ds — Tenancy Ratio

Jaal A gl GLIYY — Fiber to the Home (FTTH)

da¥) adall &l ke — Postpaid Subscriber

Gaall a8l & ks — Prepaid Subscriber

oAl gawll gaxll — Free Cash Flow (FCF)

sl Jaa N lal ) — Interconnection Revenue

&bl 38 s — Data Traffic (GB)
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