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A BROADBAND OVERVIEW

In its simplest terms, “broadband” is a fast connection to the internet that is always on. Broadband
infrastructure is an essential catalyst to drive community and economic goals across the state. It
is revolutionizing the way people all over the world shop; conduct business; read;
communicate; become educated; receive health care; and provide government services.
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Nationally, residents and business alike rely more on broadband access every day. While usage is
growing across the board, previously underrepresented groups are increasing their engagement.
Families with lower household incomes are finding alternate paths for services, workforce
training and healthcare.

Figure 1: Internet Use by Family Income !
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1 https://www.ntia.doc.gov/data/digital-nation-data-explorer#sel=internetUser&demo=income&pc=prop&disp=chart
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Seniors are finding ways to stay connected to family and reduce isolation with connectivity as
well.

Figure 2: Internet Use by Age 2
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Accessible broadband includes not only available infrastructure, it also includes ensuring that
there are affordable subscriptions to create access for all, improving digital literacy to enable
people to optimize technology to achieve their goals and application development that makes
services readily available.

Digital Literacy and Inclusion

Pending

2 https://www.ntia.doc.gov/data/digital-nation-data-explorer#sel=internetUser&demo=age&pc=prop&disp=chart
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MAINE GOALS AND THE TRIENNIAL PLAN

The Maine Legislature has adopted the following goals related to broadband:®

A. Broadband service be universally available in this State, including to all residential
and business locations and community anchor institutions;

B. There be secure, reliable, competitive and sustainable forward-looking infrastructure that
can meet future broadband needs; and

C. All residents, businesses and institutions in the State be able to take full advantage of

the economic opportunities available through broadband service.

The major policy means for achieving these goals is the ConnectME Authority, established as an
independent state agency in 2006. The funding mechanism for the ConnectME Authority is a
0.25% surcharge on all communications, video and internet service bills which generates
approximately $850,000 per year.

Over the past 12 years, the ConnectME Authority has awarded approximately $12 million in
grants to 144 projects, increasing access to high-speed internet to 39,465 Maine households
(no data is available on how many of these households has actually subscribed to high-speed
internet). The ConnectME Authority has also leveraged more than $7 million in federal high-
speed internet grants over the last 6 years. Additionally, ConnectME has started issuing
Planning Grants and has issued 14 grants for a total of $451,000. These grants are critical to
supporting communities as they determine their needs, assets and business models to move
forward.

Table 1: ConnectME Authority Infrastructure Grants

Grant Round # of Grant Range Total Total Project Household
Grants in Thousands Grants Amount Broadband
Availability*
1 6 $38 - $370 $739 K $1.53 13,836
2 5 $45 - $533 $1.19 MM $3.89 8,678
3 8 $43 - $232 $610 K $1.23 4,227
4 22 $23 - $114 $788 K $1.51 2,957
5 12 $7- $191 $1.09 MM $1.66 1,545
6 23 $5 - $242 $1.55 MM $2.34 2,296
7 23 $23 - $284 $2.08 MM $3.16 2,049
8 15 $6 - $144 $1.02 MM $1.69 1,034
9 8 $12 - $186 $749 K $1.43 975
10 13 $22-$199 $1.31 MM $2.26 1,043

3 Sec. 3. 35-A MRSA §9202-A, State broadband policy

4 Household Broadband availability is defined as those houses offered the option of acquiring broadband services

from a provider and is also referred to as houses passed.
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11 7 $22-$100 $398K $1.98 626
12 2 $71-$185 $255 K $395K 206
Total 144 $5-$533 | $12.16 MM | $23.91 MM 39,472

Table 2: ConnectME Authority Planning Grants
Round # of Grants Total Grants
1 4 $212K
2 5 $159K
3 5 $80K
Total 14 $451K

UBIQUITOUS CONNECTIVITY

Connectivity is becoming ubiquitous. 9 in 10 adults in the United States use the internet. (Pew
Institute) Users expect seamless transitions between devices and locations and access to
information and communication has become the standard. The Fiber Broadband Association
estimates that worldwide bandwidth use roughly doubles every 2 years and Cisco estimates that
we will have 12.9 connected devices per capita in 2021.

There is a growing percentage of internet users that use a smart phone as their primary
connectivity®. Technologies like 5G will continue that progression. Fortunately, the
infrastructure that will support 5G deployments also supports fixed broadband needs.

Figure 3: % of U.S. Adults Who Do Not Use Broadband at Home but Own Smartphones, by Age
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5> See http://www.pewinternet.org/fact-sheet/internet-broadband/
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As the Internet of Things expands there are more opportunities for towns to connect and
streamline experiences for residents and visitors. As Communities are looking to the future and
determining what their version of Connected Communities will be, the private sector is focused
on the revenue opportunities of Connected Communities as well.

Figure 4: The Connected Community 8
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Residents are assessing the risk and convenience of connections and determining how engaged
they choose to be. The State can play a leadership role in supporting community planning in this
area.

6 See https://broadbandusa.ntia.doc.gov/sites/default/files/resource-files/bbusa_connected_community.pdf
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Figure 5: Seven Major Themes on the Future of the Internet of Things and Connected Life

7

Seven major themes on the future of the Internet of
Things and connected life

Seven major themes on the future of the Internet of Things and connected life

Theme 1

People crave connection and convenience, and a tech-linked world serves both goals well
It's only humen toconnect, end thers are many adventages. It's magical, even addictive

= Az life Increases in complexity, convenlence s the default setting for most people

+ The slweys-online younger generation can't imagine being anything but connected

Unplggng is nearly impossible now; by 2026 it will be even tougher
Resiatance ia futile: Businesses will penalize those who disconnect; social processes reward thosewho
connect Fully withdrewing is extremsly difficult, mavbe impossible

= YOU Coantavold usingsomethingvou can 't dscern. 30 much of the (0T operates out of Sight thal people
will not be able to unplug completsly

Risk is part of lite. The Intemet of Things will be accepted, despite dangers, because most people
believe the worst-case scenario would never happen to them

More people will be connected and more will withd raw or refuse to participate
« Some will ambrace it and some will "opt out before it happens”

Right now the loT isn't thet grand, so why worry either way?

Human ingenuity and risk-mitigation strategies will make the Internet of Things safer
Effective regulatoryand technology-bazed remadies will emerge to reducethreats
- Governments should be doing more to regulate negligent companies, punizh bad actors

Notable numbers will disconnect
Leck of trust, safety and privecy issUes and more may move those with fears to withdraw
« Corporete intransigence, shortsighted ness end misguided thinking cresbe vuinerabilities
TMI" and less-than-steller performence from com plex tech systems will drive d ropouts

Whether or not people disconnect, the dangers are real Security and privacy issues will be magnified by
the rapid rise of the Intemel of Things

« Threats are likely o tum into sttacks and obther acts. pessibly some violent
« Therseof theloT and security concerns amplifies endangerment of and worrles over civil liberties

PEWY RESEARCH CENTER, ELON UNIVERSITY 'S IMAGINING THE INTERNET CENTER

7 See http://www.pewinternet.org/2017/06/06/the-internet-of-things-connectivity-binge-what-are-the-
implications/pi_2017-06-06_future-of-connectivity 0-01/
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VISION AND OBJECTIVES
The vision of the ConnectME Authority Board for the State of Maine is that:

Every Maine citizen, business, and institution will have access to and take advantage of high-
quality broadband network services.

The ConnectME Authority Board currently defines effective broadband as 25 Mbps/3 Mbps -
25 megabits down and 3 megabits up. Areas that have available broadband speeds of at least 25
Mbps/3 Mbps are considered served. Areas without broadband speeds at a minimum of
25Mbps/3Mbps are considered unserved.

The ConnectME Authority is directed to prepare “a detailed, triennial strategic plan for
broadband service ... to further the goals and policies in section 9202-A.” The Legislature
directs the ConnectME Authority to serve as the chief monitor of the state’s progress in meeting
these goals and to set “objectives, targets, measures of performance, implementation strategies,
timelines.”

The objectives of the Triennial Strategic Plan for broadband service for the State of Maine are:

1. To have 93% of Maine locations have available high-speed internet access by 2021;
I.e., access to basic internet service increase in Maine (defined as at least 25 Mbps up),
as measured by the ConnectME Authority detailed mapping.

2. To increase the usage of high-speed internet by 2021 from 76% to 85%; i.e., the
proportion of Maine households that subscribe to high-speed internet (via cable, cell,
or other means) increase from 76% in 2018 to 85% in 2021, as measured by the US
Census. This requires addressing all aspects of digital inclusion: affordable internet,
affordable equipment, digital literacy training, and public computer access.

3. To fully engage Maine business with the internet; i.e., the proportion of Maine
businesses that carry out marketing and online activities through their own website to
80% in 2021.

It is the policy of the Connect ME Authority to be neutral about the technological means to
achieve these goals — not to favor one technology over another in its planning or grant provision.
These objectives cannot be achieved without robust leadership, investment, and activity. The
approach which follows recommends a partnership between Maine’s private and public sectors
to achieve these objective
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ACTION PLAN

The Broadband private sector investment model doesn’t work in rural Maine. The low
population density and limited scale make it unprofitable for the private sector to expand their
networks with private investment only.

The Statewide Action Plan is a community driven process. There are a number of business model
options for the communities to leverage. Regional Utilities are being established in a few areas
in the state while municipally owned is less common. Additionally, Public/Private partnerships is
an option to optimize the private sector investment while driving the expansion needed to grow
the Maine economy.

This Statewide Broadband Action Plan (Action Plan) proposes that the state will contribute 25%
of the total cost of the expansion needed for rural Maine. The remaining costs will come from the
private sector, federal government and the local communities. That would make the State’s
investment be $150m.

Our goal is to complete this program within 5 years of initial funding. The first-year funding will
start the work in high impact communities and demonstrate to the other public and private
partners that Maine is committed to supporting and growing our rural economy and encourage
their investment.

The ConnectME Action Plan first builds a solid foundation from which to enable successful
Public/Private partnerships by:

e Collaborating with the existing service providers to produce more accurate mapping of
actual broadband speed availability by address;

e Redefines our definition of unserved to recognize the value of longer term investment;

e Sets long-term and intermediate goals to measure progress and success;

e Determines the overall cost to fill the gaps in availability, the ability of which has eluded
us until now;

e Places our local communities firmly in the drivers seat to determine their own broadband
destiny;

e Positions the State to support the local communities their effort to expand broadband;

e Distributes available subsidy dollars in a competitive and efficient manner;

e Holds the local communities accountable for the efficient deployment and use of public
dollars;

e Leads a high-level effort, in collaboration with State leadership and our congressional
delegation, to seek increased federal funding and private provider participation; and,

10
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e Rewards those communities that are willing to lead, have the capacity to contribute funds
and/or are willing to make broadband adoption commitments to convert what is currently
an uneconomic investment, into a viable and sustainable solution.

1. Mapping

The current ConnectME Authority Mapping relies upon the service provider submission of FCC
Form 477 data, which by its definition, over-states availability geographically (as an example, if
a single address is served within the census block, the entire census block is considered served)
and reports the maximum advertised speed instead of the actual speeds available at a specific
address.

With the cooperation of the service providers®, we will revise the methodology to require address
specific, actual speed available submissions to develop mapping with a much higher degree of
accuracy. Providers who do not provide address specific actual speed availability data will not
be eligible for subsidies.

We have defined unserved potential subscribers as those locations where the available service is
less than 25Mbps/3Mbps. We will also select 100/10 as a preferred capability. These definitions
will more closely align the Maine standards to the federal standards used by the FCC and other
federal agencies and their funding programs. The current FCC standard considers service at
25Mbps/3Mbps as served.

Importantly, these definitions will be utilized to determine geographic areas eligible for
implementation subsidies under this Action Plan, but do not necessarily define the capabilities to
be deployed with the subsidized services.

2. Cost Estimates

Using the geography defined in the steps above and industry deployment metrics for outside
plant construction, we will determine high-level estimated costs to deploy service using the
following architectures:

e Open-access dark fiber capable of providing service at 10Gbps symmetrical

e Expand existing cable TV hybrid/fiber infrastructure capable of providing service at speeds
up to 1Gbps symmetrical

This effort will define the scale of the broadband challenge on a statewide basis in terms of the
maximum total dollars required. It is important to note that we are not excluding deployment of

8 As of this writing, Consolidated Communications has entered into a non-disclosure agreement to provide address
specific, actual speed availability and the other service providers we spoke with regarding this Action Plan have
indicated a willingness to share their address specific data under similar non-disclosure agreements. This initiative
is moving forward under ConnectME Authority guidance in parallel to this Action Plan and is not reliant upon this
plan.

11
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twisted-pair copper DSL solutions and their associated costs; rather, we recognize the
determination of costs for DSL solutions cannot easily be calculated without detailed knowledge
of the actual method of construction of the existing copper, the condition of that network, and the
gauge of the conductors, all of which is proprietary to the underlying service providers.

Preliminary Cost Estimates

In the absence of accurate mapping, we have made a series of assumptions to develop
preliminary cost estimates to guide our efforts.

e The total sphere of Addressed Road Miles per Maine E911, which includes most seasonal
and private roads, is 35,162 miles. We use this mileage to define to total addressable road
mileage.

e Our best estimate of the total road mileage served by hybrid fiber/coax infrastructure is
17,502 miles. We arrive at this amount by interpolation of the FCC Form 477 reporting data
(based on census blocks) and reduce the amount by 10% to account for the inherent
overstatement of availability using this data (see Section 2.1 above).

e Asaresult, roughly 50% of roadways in Maine, or 17,660 miles, is considered unserved or
below the preferred capability level.

Open-Access Dark Fiber Cost Estimate

We estimate the total cost to deploy a statewide open-access dark fiber network, designed to
enable any service provider to be able to lease a fiber connection to any location would cost at
least $1.6 billion dollars. Importantly, this cost estimate does not include the drop fiber cable
from the street to the subscriber or any electronics to deliver a finished service, which would be
the responsibility of the service providers. Further, it is unlikely any private provider would
contribute capital dollars for construction of such a statewide network unless they were afforded
a long period of exclusive use before permitting other service providers to utilize the
infrastructure.

Operating and maintaining such a network, and gaining sufficient market share to achieve
sustainability, would also be a challenge in the face of a viable competitive infrastructure such as
the cable TV hybrid/fiber networks already deployed in the most densely populated areas across
50% of the roadway footprint.

Cost Estimate to Expand Cable Tv Hybrid Fiber/Coax Infrastructure

We estimate the total cost to expand the existing cable TV hybrid fiber/coax infrastructure,
already deployed in the most densely populated areas may cost at least $600 million dollars, or
more than 60% less than a ubiquitous open-access dark fiber network.

Unlike the open-access dark fiber network discussed above, the service providers whose network
is being expanded would contribute private funding and be fully responsible for the operation
and maintenance of such a network. As such, sustainability would not be an ongoing concern.

12
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As with any public/private partnership, determining the share of public or private funding is
difficult to project with certainty. We can however, leverage the experience in New York where
the New York State Broadband Program Office (NYBPO) is in the process of implementing the
third phase of their three-phase reverse auction program to deploy high-speed broadband to the
entire state.

Figure 6: New York State Private Contribution Example

New York State Broadband Program

State Private Provider Total

Phase 1 {Actual) $54.2 72% 5$21.6 28% $75.8

Phase 2 {Actual) $212.0 79% $56.0 21% $268.0
Subtotal | $266.2 77% $776 23% $343.8

Phase 3 {Plonned) 1BD Minimum| 20% 8D

*Doflar amounts in millions

Based on the New York program, we would expect private providers to contribute 20%-25% of
the deployment costs.

3. Funding

We believe the ideal method of sharing the funding is an equal allocation between the private
provider and local, state and federal government, each contributing 25% of the funds. At the
same time, we recognize many local communities may not have the capacity to fund at this level
and also recognize we cannot count on the federal government to fill the gap. As a result, we
anticipate the State share of funding to be 25% or $150 million dollars at the low end and as high
as 75% or $450 million dollars without local or federal funding.

Figure 7: Public/Private Partnership Funding Matrix

Funding Amount [$600,000,000
Public/Private Partnership Funding Matrix

Private Provider Local State Federal
25% $150 0% S0 75% $450 0% [
25% $150 25% $150 50% 5300 0% S0
25% $150 25% $150 25% $150 25% $150

*Doflar amounts in milfions

Assuming the State funds 25% of the deployment, the chart below illustrates the road mileage
and percent attainment to fill the broadband gap.

Figure 8: State of Maine 25% Share of Funding
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While committing the State to provide up to 75% or $450 million dollars will result in closing
the gaps and solving the broadband challenge in the shortest time possible; we believe a much
more conservative and capital efficient approach should be attempted as follows:

e State commitment to fund up to 25% or $150 million dollars of overall program. Funding
can be disbursed on an annual basis as projects are developed and approved and does not
require funding of entire program on day one.

e State commitment will act as seed funding to encourage and align funding by local and
federal governments.

e Minimum 25% private provider contribution will be required in all instances.

e State will aggressively pursue federal funding to support specific projects and/or block grants
to State (directed to ConnectME Fund).

e The local governments must secure any remaining funding; from whatever source they
choose (private, foundation, taxes, bonds, federal grants, etc.)

This cost sharing approach appropriately balances the funding capacity of each partner,
encourages both local and state governments to seek the balance of funding elsewhere, and
encourages public/private partnership solutions without relying solely on state government to
bridge the gap.

The table below illustrates the minimum commitment and what we believe is a meaningful
amount that may stimulate participation by private providers, local government and the federal
government.

Prioritize Areas Eligible to be Subsidized

The statewide unserved areas will be subdivided by county and by municipality to enable each
government entity within the State to understand the broadband capability within each of their
borders. Municipalities will be eligible for subsidy and participation in the reverse auctions as
well.

4. Reverse Auction

Our primary method for the award of subsidies will be a reverse auction, although we recognize
the potential need to develop an alternative method should there be areas without qualified
applicants.

A reverse auction is a type of auction in which the roles of buyer and seller are reversed. In an
ordinary auction (also known as a “forward auction”), buyers compete to obtain goods or
services by offering increasingly higher prices. In a reverse auction, the sellers compete to obtain
business from the buyer and prices will typically decrease as the sellers underbid each other.

In this instance, service providers will compete for subsidies with the subsidy awarded to the

14
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service provider willing to provide service with the least amount of subsidy. Properly
administered, a reverse auction should result in the greatest capital efficiency.

The reverse auction will have some critical design elements that we will work with communities
and providers to determine the most effective balance of weighting. At least two other reverse
auction programs are in process for expansion of broadband service that can serve as a model for
the State of Maine.

Provide Funding Leadership

Success under this Action Plan will be defined by our ability to secure a combination of private
funding (service provider investment) and public funding (local, state and federal), and will
require a high level collaborative effort between State administrative and legislative leadership,
and our congressional delegation.

We believe sufficient private funding is available from the service providers if sufficient subsidy
funding is available to develop an overall economic investment on the part of the service
providers. Securing sufficient pubic funding is clearly the most significant barrier to success.

Federal Funding

To confront this challenge, we propose the appointment of a high-level special envoy with
extensive broadband development experience that will have the authority to represent the
administration and have access to State leadership, and whose sole purpose will be to lead the
State of Maine efforts to secure federal funding in collaboration with our congressional
delegation. This special envoy will focus in the following areas for the State of Maine:

e Build a relationship with the FCC to influence the direct federal broadband subsidy programs
to maximize the State’s share of those dollars.

e Build relationships with the USDA Rural Development agency to maximize the federal
dollars directed toward rural broadband expansion.

e Work with other executive departments of the Trump Administration to better coordinate
programs that can direct funds from those budgets toward a greater level of funding for
broadband expansion.

ConnectME Fund

Currently funded by a % of 1 percent assessment on Communications Service Provider State
revenues, this funding source should be retained. We recognize this funding source is declining
year-over-year as subscribers discontinue land-line based services and migrate to wireless
services not assessed this fee. This source of funding should be devoted to administrative and
project management expenses to govern this Action Plan and to continue funding Broadband
Feasibility Studies at the municipal level to prepare communities for participation in the Action
Plan.

15
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Low Interest Loans

Low interest loans may enhance the ability of private industry to participate in public/private
partnerships that will expand broadband availability under this Action Plan. Collaboration with
the Finance Authority of Maine (FAME) and Maine Technology Institute (MTI) will present an
opportunity for the State to take a leadership position in assisting service providers to invest in
these types of projects.

Local Funding

A key design element of the reverse auction process is to award projects meeting goals at the
lowest cost per unit of State investment. Local funding in addition to private funding will
naturally be given preference, as the cost per unit will theoretically be lower with local
government participation. Local funding may be in the form of local public funding, local
private funding (non-service provider partner), business donations, and public or private
donations.

5. Accountability

Accountability must be a key component and should be required of any applicant receiving funds
as a result of this Action Plan. Likewise, it will be important for the State to be accountable for
properly and efficiently distributing funds.

State of Maine Accountability

e Maintain mapping

Develop and manage reverse auction process

Collaborate with municipalities and service providers

Present an annual progress report to legislature

Educate stakeholders and constituents regarding the challenges and processes required to
expand broadband availability

Applicant Accountability

e Complete projects on-time and within budget

e Measure and report actual speeds provided, latency, etc., in conformance with FCC Connect
America Fund standards

e Measure and report on adoption attainment compared to plan

Goals
Five-Year Goal

Within five years, 99%° of all potential subscriber locations statewide have access to at least one
broadband provider with sufficient capacity needed for full participation in our society,

® The 99% goal is based upon the assumption that the cost to reach the last 1% is exorbitant and will be much more
reasonably served via satellite-based services.

16
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democracy and economy, to enable civic and cultural participation, employment, lifelong
learning, and access to essential services.

Interim Goals
Figure 9: Interim Goals

Year1l|Year 2 | Year 3 |Year 4 |Year5

Redefine Unserved & Underserved
Conduct 1st Round - Reverse Auction
Establish Federal Funding Relationships
Secure State Funding Commitment
Secure Federal Funding Commitments
5-Year Goal Percent Complete 10% 40% 20% 100%

Figure 10: Five-Year Goal Forecast

5-Year Goal Percent Complete

100%
80%
60%
40%
20%

0%
Year 1 Year 2 Year 3 Year 4 Year 5

Actions Necessary to Reach 5-Year Goal

Funding Availability

The greatest risk to achieving the five-year plan will be the availability of funding in the early
years of the plan. Once projects are awarded, engineering, utility pole make-ready and network
construction will require 12-18 month to complete. As a result, all project areas will need to be
awarded no later than the beginning of the fourth year.

If sufficient funding is not available within the first two years, the schedule will necessarily be
extended until such funding becomes available.

Additional ConnectME Authority Staffing

The two current ConnectME staff positions will not be sufficient to achieve this aggressive five-
year plan. We anticipate a requirement to augment the staff with either permanent employees or
temporary contractors to manage the reverse auction process, assist the community applicants,
govern the awards and ensure overall compliance with this Action Plan.
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Review and Update Action Plan Annually

With the rapid changes in broadband technology, application development, and bandwidth
capacity requirements, we anticipate this Action Plan to be reviewed and updated on an annual
basis.

18
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