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Economies of Scale

An unspoken objec�ve in many industries is to achieve the scale
needed to be compe��ve. A desire for scale mo�vates many
corporate mergers.

Every industry (airlines, grocery stores, interna�onal shipping,
clothing retailers) has a minimum efficient scale. Market
par�cipants that are too small o�en have difficulty compe�ng.
Market par�cipants that are at or above the minimum efficient
scale (o�en measured by industry-specific metrics) may become
slightly more efficient with addi�onal scale but normally end up
compe�ng based on other strengths.

A telecommunica�on business with sufficient scale will have a
cost-effec�ve network and a cost-effec�ve marke�ng func�on. A
key ques�on for every RDOF par�cipant is “Will the markets I win
give me sufficient scale?” Relatedly, “Will the geographic
footprint I end up with be something I can build out in a cost-
effec�ve fashion?”

A fiber deployment normally needs to have a minimum number
of homes passed (along with the expected take-rate) and a
minimum number of homes passed per linear mile to be cost-
effec�ve. A fixed wireless access network needs to have a
minimum number of homes covered (along with the expected
take-rate) and needs to have a minimum number of home
covered / site to be cost-effec�ve.

RFOD is interes�ng because the auc�on overall includes a large
number of blocks (some con�guous with one another and some
not) grouped together into block groups (the bidding unit). The
area within a single block group may be 90% RDOF-eligible or 5%

RDOF-edible. In the la�er scenario the winning bidder
has huge expanses of space separa�ng areas it must cover.
To make ma�ers even worse, some bidding areas have par�al
blocks. A par�al block may be a single area (e.g. one polygon) or
several areas (a collec�on of polygons). A network designer’s
worst nightmare is a required coverage area with a large number
of �ny fragments (none of which represent a significant selling
opportunity) that must be covered.

How should an auc�on par�cipant think about economies of
scale? One way is to think about the maximum distance that can
separate covered geographies without imposing too much of a
cost on the network operator. A fiber operator might ask “How
far would I be willing to run dark fiber to connect two associated
geographic areas?” Similarly, a wireless operator might ask “How
far would I be willing to run a wireless bridge (perhaps a high
capacity millimeter wave point-to-point link) to connect two
distant islands in a geographically dispersed network?”

We have tried to answer the ques�on analy�cally, using the
following process:

1. Start with the RDOF GIS files.

2. Generate a spa�al “buffer” around each geographic area,
regardless of whether the area is a block or a par�al block
or a fragment of a par�al block.

3. Where each of the “buffered” geometries touches one
another, merge the areas together.

4. Sort the merged areas to iden�fy the largest clusters
na�onwide.
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Figure 1: Clusters of RDOF Block Groups based on 2 x 500 meters = 1km of Separa�on.



3

Figure 2: Clusters of RDOF Block Groups based on 2 x 2 kms = 4 kms of Separa�on.
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Figure 3: Clusters of RDOF Block Groups based on 2 x 10 kms = 20 kms of Separa�on.
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5. Color-code the clusters (to separate one from another).

6. Compare the clusters to the original RDOF areas to see
which ones logically fit together.

7. Finally, rerun the analysis described above with different
buffer sizes to discover at what point large geographic
clusters start to emerge.

The results are shown in Figure 1 for a small
buffer (0.5 kms), in Figure 2 for a larger
buffer (2 kms), and in Figure 3 for a very
large buffer (10 kms). In Figure 3 most of
the United States is subsumed into a
single cluster.

Figure 4 shows the rela�onship
between the maximum separa�on (2 x
the buffer distance) in kilometers and
the percentage of area covered by the
top 50 clusters. The larger the maximum
allowed separa�on the greater the
percentage of area included in the top 50
clusters.

We ran the analysis for the following buffer distances:
• 500 meters
• 1,000 meters
• 2,000 meters
• 5,000 meters
• 10,000 meters

One can easily iden�fy state and regional clusters that logically
belong together.

Economies of Scale and Package Bids

The RDOF auc�on includes a feature called “Package Bids”. Most
bidders are in�mately familiar with the concept. A Package Bid
allows an auc�on par�cipant to bid on a collec�on of block

groups within a state in a single bid. It appeals to bidders
who are eager to ensure a minimum scale of

opera�ons or a specific footprint.

Other FCC auc�ons have similar mechanisms.
In spectrum auc�ons the FCC frequently
auc�ons licenses using a mixture of large
(e.g. REAGs) and small (e.g. EAs) license
areas. A large geographic area allows well-
capitalized players to achieve significant
economies of scale, without risking ending

up with a footprint that is missing important
ci�es. A small geographic area allows small

en��es to par�cipate. A ques�on in the
proceedings leading up to most FCC auc�ons

(including RDOF) is “What is the most appropriate
size of the bidding area, and why?” The CBRS auc�on

issued licenses at the county level. RDOF debated between block
and block group, and ended with block groups as the bidding
boundaries that enclose a collec�on of blocks and par�al blocks.



6

Figure 4: Calcula�on: Maximum Separa�on vs. % Area Covered by Top 50 Clusters



7

Associating Properties with Speci�ic Clusters

A reader might ask “How can I assess my planned footprint to see
if all of my areas of interest fit within an efficient cluster?” The
RDOF Toolkit (state or na�onal) is a powerful suite of analy�cal
tools that allows an auc�on par�cipant to ask and answer that
ques�on. If includes pre-calculated and color-coded clusters for
each of the buffer distances described above. In each case the
largest 50 clusters in the United States are shown.

The RDOF Toolkit also includes tools for those deploying a
par�cular technology. One might ask, “Show me all of the RDOF
block groups where the RDOF eligible area has a housing density
of _____ homes per square kilometer or higher”. The answer can
be visualized with a couple of clicks. It can also be extracted in a
nuanced fashion, along with other metrics, from the included
spreadsheets of data.

The RDOF Loca�on Analyzer complements the RDOF Toolkit by
providing address-level loca�on data (residences and businesses)
in an around RDOF areas, along with other valuable data sets.

Need help understanding the concepts and /or the available tools
and data sets? If so, send us an email
(support@CBRSToolkit.com) or give us a call (415-346-5393).
We’ll be happy to step through the available resources and – if
desired – demonstrate various tools via a Zoom conference call.

https://cbrstoolkit.com/collections/rdof-toolkit
https://cbrstoolkit.com/collections/rdof-national-products/products/national-rdof-toolkit
https://support@CBRSToolkit.com
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Resources

Here are some whitepaper, video, and product links:

RDOF Perspec�ve (Whitepapers)
h�ps://cbrstoolkit.com/pages/rdof-perspec�ve

RDOF Product Documenta�on
h�ps://cbrstoolkit.com/pages/rdof

RDOF Toolkit
State
h�ps://cbrstoolkit.com/collec�ons/rdof-toolkit

Na�onal
h�ps://cbrstoolkit.com/collec�ons/rdof-na�onal-products/products/na�onal-rdof-toolkit

RDOF Loca�on Analyzer
Division (1/9th of the US)
h�ps://cbrstoolkit.com/collec�ons/rdof-loca�on-analyzer

Na�onal
h�ps://cbrstoolkit.com/collec�ons/rdof-na�onal-products/products/na�onal-rdof-loca�on-analyzer

Disclaimer. This whitepaper reflects one possible view of the subject. Readers are encouraged to carefully read all original data sources, to
run the numbers themselves, to discuss these concepts, methodologies, and interpreta�ons with their colleagues and with other subject
ma�er experts, and to consult competent legal counsel for any issues involving an interpreta�on of the law.

https://cbrstoolkit.com/pages/rdof-perspective
https://cbrstoolkit.com/pages/rdof 
https://cbrstoolkit.com/collections/rdof-toolkit
https://cbrstoolkit.com/collections/rdof-national-products/products/national-rdof-toolkit
https://cbrstoolkit.com/collections/rdof-location-analyzer
https://cbrstoolkit.com/collections/rdof-national-products/products/national-rdof-location-analyzer 
https://cbrstoolkit.com/collections/rdof-national-products/products/national-rdof-location-analyzer 

