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ESTIMATING COSTS FOR UNIVERSAL BROADBAND COVERAGE

The state seeks to estimate the costs to close the broadband infrastructure gap in
Minnesota.

The Minnesota Department of Employment and Economic Development (DEED) Office of
Broadband Development’s (OBD) goal for this analysis is to produce cost models that estimate the
costs to close Minnesota’s broadband infrastructure gap in all unserved and underserved areas of
the state, using both wireline and fixed wireless deployment scenarios.

DEED requests that the estimates include the costs to deploy fiber-to-the-premises (FTTP) and fixed
wireless (FW) to all unserved and underserved locations.




GOALS FOR THE BROADBAND INFRASTRUCTURE COST
GAP ANALYSIS

& Universal coverage Brlng. broadband access to all M.mneso’rd res:lden’rs,
meeting NTIA requirement for universal service

e Funding optimization !Es’rlmq’re mfrqs’rruc.’rure cost to mGX|m|%e the
impact of the available BEAD allocation

broadband deployment across the state

? Technical feasibility Determine the most cost-effective technologies for




GRANT FUNDING REQUIRED FOR WIRELINE SCENARIOS
COULD RANGE FROM $2.1 BILLION TO $628 MILLION*

Universal wireline
coverage

193k

passings covered by fiber

Estimated grant funding required:
$2.1B

Estimated total investment needed:

o

*Granular cost breakdowns by CBG-based analysis areas are attached in the cost data file. Note that the statewide estimates above reflect the cable expansion model discussed in the
of deployment will, in general, likely be similar to a cable expansion model, and thus the cable expansion estimate (typically, the middle-cost model) represents the most reasonable
**$628 million represents the state’s total BEAD funding allocation minus administrative

N9

BEAD wireline
coverage

99k

passings covered by fiber

Estimated grant funding required:

$1.1B

Estimated total investment needed:

-

expenses

3
/BEAD broqdband\

coverage

90k

passings covered by fiber

Estimated grant funding required:
$628M**

Estimated total investment needed:

-

baseline for statewide analysis and comparison.

previous slide. We find that in Minnesota the economics



CLOSING THE GAP WITH FIXED WIRELESS COULD REQUIRE $35
MILLION IN GRANT FUNDING

O

Universal wireless

coverage

92k

passings covered by
fixed wireless

Estimated grant funding required:
$35M

Estimated total investment needed:

N




SUMMARY OF FINDINGS

The estimated funding required for achieving universal wireline
coverage across the state is more than 3x the BEAD allocation.

There are close to sufficient funds for 100% fiber to only BEAD-
eligible locations in a best-case, low-cost “Telco Upgrade” model,
with an incumbent telco using overlash or new cable on existing
attachments and in existing conduit where available.

A “Cable Expansion” or “New Entrant” model scenario for any
provider other than an incumbent telco would require hundreds
of millions of dollars in additional funding, largely due to pole
attachment, conduit, make-ready and pole replacement costs.

The optimal technology mix model to reach the BEAD-eligible
unserved + underserved locations, assuming the most likely,
conservative costs (Cable Expansion scenario) and the state’s

$628 million BEAD allocation, is 90.8% fiber, 0.7% fixed
wireless, and 8.5% satellite.

The model selects fiber in most scenarios and fixed wireless in
few, because the cost of fixed wireless with sufficient capacity
and coverage, using licensed technology, is also high in most of
the cases where fiber costs are high. In this model, ~0.4% of
units in Minnesota receive satellite.

* The model estimates an Extremely High Cost Per Location Threshold of $30,000.




HIGHEST COST 1% OF PASSINGS ACCOUNT FOR 6% OF
TOTAL COST

The highest-cost locations significantly impact Underserved + unserved

the overall cost: 10 percent of unserved and
underserved passings account for 30 percent
of the total investment needed.

. % of total . .
Percentile o Estimated Funding

of passings investment funding/passin required
P g needed a/p g q

> $64,000 $190M (9%)

> $39,000 $460M (22%)

> $30,000 $730M (35%)

0% 20% 40% 60% 80% 100%

> $28,000 $860M (41%) B Llow W Medium




PLANNING FIBER ROUTES WITH GRAPH THEORY

As shown above, locations with their service availability status (represented by white dots in the image on the left above) and potential
routes on the road network (red lines) can be converted to a mathematical model (shown in the image on the right) of nodes (shown by
the numbered dots) and edges (arrows). This model, which specifies relationships between nodes and edges such as distance and other
cost factors, can be used to solve for the most efficient way to connect unserved locations to served areas.




ILLUSTRATION: ELK RIVER, SHERBURNE COUNTY




ILLUSTRATION: WHEATON, TRAVERSE COUNTY
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Locations with
outdoor coverage that
need an external
anfenna are more
costly than locations
that have a strong
enough signal for
indoor coverage.

The model
distinguishes which
connections need to
have an external
antenna based on
signal intensity.

Indoor

coverage

Outdoor
coverage




EXTREMELY HIGH-COST PER LOCATION THRESHOLD AND

THE TECHNOLOGY MIX

Set extremely high-
cost per location
threshold to infinity
(all fiber)

Estimate ISP
contribution and
funding required ‘

Design fiber
network

Calculate Cap Ex/Op »

Ex and revenue ‘

Evaluate FW for CopillER Decrement the

business case and extremely high cost

. locations to fixed

convert to satellite if per location
wireless

necessary threshold
: -

Set extremely high
cost per location
threshold

|

Available funding
minus the sum of
estimated funding




THRESHOLD OF $30,000 MAXIMIZES FIBER WITHIN
AVAILABLE BEAD FUNDING

Higher-cost passings convert from fiber to fixed wireless or satellite, depending on cost-
effectiveness, as the Extremely High Cost Per Location Threshold is reduced. The optimal
technology mix is found when grant funds needed equal the BEAD allocation, as shown in the
graph to the left.

Technology distribution at optimal Extremely Satellite
High Cost Per Location Threshold

$1,200M -

8,418 passings
Total funding needed

$1,100M - -=-=+ Estimated BEAD allocation Fixed Wireless
/ 677 passings

$1,000M -

$900M -

TECHNOLOGY
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METHODOLOGY

Summary of the data collection and analysis processes

Use fiber cost and financial

modeling tool, informed by

industry standards and desk
surveys

Develop estimates based on a
cost range of provider
economics including Telco
Upgrade and Cable
Expansion

Deliver multiple network
designs for each analysis
area for a range of scenarios
to reach all unserved and
underserved units

Output cash flow statements
for each analysis area for a
range of scenarios

Estimate take-rate and ARPU
based on typical values in
unserved and underserved

areas

Current analysis incorporates
latest FCC data for
broadband availability and
accepted challenges

Estimate industry projects and
BEAD funding for each area
and identifies areas with less
robust business cases, to
enable strategic aggregation
for analysis purposes




THANK YOU!

Shawn Thompson
Vice President — Analytics
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