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1 Executive Summary  
Multnomah County and the cities of Fairview, Gresham, Portland, Troutdale, and Wood Village 

(collectively, άtŀǊǘƴŜǊ !ƎŜƴŎƛŜǎέύ commissioned this study in fall 2019 to consider the feasibility 

of a publicly owned and operated fiber-to-the-premises network to serve residential and 

business customers throughout Multnomah County.  

This report represents the outcome of that engagement and is based on research, fieldwork, and 

analysis conducted by analysts and engineers from CTC Technology & Energy in late 2019 and the 

first half of 2020, including the following tasks: 

¶ Conducted statistically valid market research of the residential and business communities 

¶ Researched the broadband services available to County residents 

¶ Consulted extensively with Partner Agencies and their affiliates, including educational and 

other entities 

¶ Explored the potential for collaboration with jurisdictions that border Multnomah County  

¶ Engaged with existing and potential service providers to discuss their regional plans and 

their potential interest in partnering with the Partner Agencies 

¶ Developed candidate fiber-to-the-premises network designs and cost estimates for both 

countywide infrastructure and infrastructure in unserved areas, including the potential to 

use existing public fiber assets 

¶ Developed candidate wireless network designs and cost estimates for reaching members 

of the community who cannot afford currently available broadband services 

¶ Developed financial analysis to illustrate the projected outcomes of pursuing various 

business models for fiber-to-the-premises deployment 

¶ Evaluated the potential for public financing and federal and state funding options  

Based on these tasks and other research undertaken, we found the following: 

1.1 Stakeholders Consistently Identify Equity and Affordability as Priorities  

The Partner Agencies and their stakeholders articulated throughout this process their interest in 

exploring the feasibility of deploying a ubiquitous fiber-to-the-premises network that would 

serve every home and business in the County. We heard these themes in every meeting we 

conducted. 
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The Partner Agencies themselves communicated their collective goals to ensure that:  

¶ All residents have equal access to broadband (i.e., bridge the digital divide in terms of 

service availability) 

¶ All residents can afford broadband (i.e., bridge the digital divide in terms of service 

affordability) 

¶ All residents have unfettered access to information over broadband (i.e., net neutrality 

principles apply to their network) 

Interviews with key stakeholders during this engagement identified their support for public 

intervention to achieve these goals so long as the strategy would be financially sustainable. A 

wide range of stakeholders consulted during this processτincluding businesses, advocates, local 

officials, and school officialsτemphasized in particular the critical need for affordable service 

and equity in broadband; that is, the primary goal is to ensure that all members of the community 

could realize the benefits of the broadband internet for such fundamental needs as education, 

healthcare, and receipt of government services.  

In addition to the data collected to prepare this report, local advocacy organization Municipal 

.ǊƻŀŘōŀƴŘ t5· ŦŀŎƛƭƛǘŀǘŜŘ ǘǿƻ ǘƻǿƴ Ƙŀƭƭ ƳŜŜǘƛƴƎǎ ŀƴŘ ŀ ŎƻƳǇŀƴƛƻƴ ǎǳǊǾŜȅ ǘƻ άbetter 

ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ƴŜŜŘǎ ƻŦ ŎƻƳƳǳƴƛǘƛŜǎ ƛƴ tƻǊǘƭŀƴŘΩǎ ƛƴƴŜǊ Ŝŀst side and eastern Multnomah 

County as we consider making large investments in our digital futureΦέ1 ¢ƘŜ ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ data 

and findings are consistent with the data collected by CTC and further reinforce the importance 

the broader Multnomah community places on broadband, particularly in terms of affordability, 

equity, and equitable access.  

1.2 The Covid-19 Crisis Has Exacerbated the Affordability Challenge and 

Illustrated the Scale of the Equity Divide  

The Covid-19 pandemic reached the United States while this study was underway2τand 

ŀƳǇƭƛŦƛŜŘ ǘƘŜ tŀǊǘƴŜǊ !ƎŜƴŎƛŜǎΩ ƎƻŀƭǎΦ ¢Ƙƛǎ ƻƴƎƻƛƴƎ ƘŜŀƭǘƘ ŀƴŘ ŜŎƻƴƻƳƛŎ ŎǊƛǎƛǎ ŎǊŜŀǘŜŘ 

unprecedented demand for broadband access for K-12 education, telehealth, and employees 

who can work remotelyτwhile exacerbating the challenges of broadband deployment and 

demonstrating the enormous need for services at an affordable price. 

 
1 aǳƴƛŎƛǇŀƭ .ǊƻŀŘōŀƴŘ t5·Ωǎ ǊŜǇƻǊǘ ƛǎ ŀǘǘŀŎƘŜŘ ŀǎ !ǇǇŜƴŘƛȄ /Φ 
2 Much of the data in this document was developed before the pandemic began to impact Multnomah County. The 
business and residential surveys were completed in the week preceding widespread U.S. shutdowns. An unforeseen 
benefit of the data, as a result, is that they represent a baseline to understand broadband use immediately before 
the pandemic. 
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In Multnomah County, as throughout the country, the epidemic laid bare the stark broadband 

inequities faced by many households. While counties and cities have for many years sought to 

develop broadband infrastructure to address gaps in affordability and availability, the pandemic 

has illuminated the scale of the challengeτwith remarkable numbers of households lacking 

broadband internet serviceτeven as broadband has become a lifeline for distance learning, work 

from home, and telemedicine.  

Indeed, affordability and equity were universally identified as the critical needs in every process 

of data collection undertaken for this effort. And the impact of the pandemic was noted 

universally, including in the Municipal Broadband PDX report.3 

1.3 Residential Market Research Confirms a Digital Divide Based on Income 

Level 
The residential market research conducted in early 2020 confirm the data and concerns reported 

by stakeholders.4  Through a statistically valid mail survey, CTC developed data regarding 

(immediate pre-pandemic) broadband needs, usage, demand, and perceptions of the need for 

public efforts to improve broadband outcomes.5 Key survey findings include the following:  

Multnomah County households are highly connected, but lower-income households are left 

behind. Almost all households (96 percent) have some form of internet connection. Specifically, 

90 percent of residents have home internet service and 84 percent have a cellular/mobile 

telephone with internet. Only 4 percent lack any form of access to the internet at home. Low-

income residents are less connected, and connect at lower speeds, than higher-income residents. 

Lower-income households (less than $50,000 annual income) are less likely than households with 

a higher income to have internet access at home or via smartphone; 13 percent of low-income 

households do not have any internet access. The gap grows wider as the internet technology gets 

faster: Only 11 percent of those earning $50,000 or less have fiber optic connections, while the 

 
3 See Appendix C. 
4 Detailed residential survey results and methodology are described in Section 3 below and the residential survey 
instrument is appended to this report as Appendix A. The residential survey was complemented by a survey of 
businesses, whose results and methodology are described in Section 4 below. The business survey instrument can 
be found in Appendix B. 
5 The residential market research was begun in February and completed in mid-March, immediately before the 
Covid-19 shutdowns began. A total of 6,666 survey packets were mailed first-class in February to a random selection 
of households stratified into three regions: 1) Portland, 2) Gresham, Fairview, Troutdale, Wood Village, and 3) other 
towns and unincorporated areas. A total of 1,125 useable survey responses were received by the date of analysis, 
providing a gross response rate of 16.9 percent. The margin of error for aggregate results at the 95 percent 
confidence level for 1,125 responses is ±2.9 percent. That is, for questions with valid responses from all survey 
respondents, one can be 95 percent confident (19 times in 20) that the survey responses lie within ±2.9 percent of 
the target population as a whole (roughly 322,000 households in Multnomah County). The survey responses were 
weighted based on the age of the respondent and region.  
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overall average is 17 percent. Further, respondents with just one type of internet connection 

(either a home internet connection or a smartphone only) are also disproportionately lower 

income; 6 percent of all respondents, and 12 percent of those earning under $50,000 annually, 

use only a mobile connection for home internet. Respondents with both fixed and mobile 

connections have higher household incomes. 

Even so, those lower-income households that have internet pay the same as higher-income 

earners. Household earning $50,000 or less pay on average the same amount as the overall 

average, around $70. They are also just as likely to have cable as higher earners (56 percent), but 

they are less likely to have fiber as their primary Internet service (11 percent vs. 17 percent). 

Only four in 10 respondents agreed or strongly agreed that the market currently provides high-

speed internet at prices they can afford, suggesting some need for affordable broadband 

internet among a segment of respondents. Just four in 10 are willing to pay a premium for access 

to high-speed internet. 

Cable is the most-used internet technology, but fiber performs the best. Cable modem (56 

percent) is the leading internet service used, while 17 percent of households have fiber and 17 

percent have DSL. Fiber is somewhat more prevalent in the greater Gresham, Fairview, Troutdale, 

and Wood Village areas (24 percent). Respondents report higher satisfaction with fiber customer 

service and price of service compared with DSL and cable modem services. Cable modem 

subscribers are more likely than those with other internet services to consider switching to 

another provider. 

Connection reliability ranks as the most important internet service aspect among ǘƘŜ /ƻǳƴǘȅΩǎ 

residential internet subscribers, followed by price and connection speed. Internet users also 

value net neutrality; 53 percent say that confidence in their service provider treating all traffic in 

a net neutral way is extremely important.  

High-speed, reliable broadband at home is critical for work, healthcare, and education. More 

than one-half of respondents (55 percent) said their job requires them to have internet access at 

home. Those residing in the Gresham, Fairview, Troutdale, and Wood Village region as a whole 

(49 percent) are less likely to have a job that requires home internet access, compared with 

Portland residents (59 percent) and those who live in unincorporated/other areas of the County 

(62 percent). Additionally, 69 percent of respondents use the internet for healthcare services, 

and 46 percent use the internet for educational purposes. With the exception of education, those 

in the Gresham, Fairview, Troutdale, and Wood Village region reported lower usage of the 

internet for these activities. 

Respondents demonstrate strong support for government playing a role in ensuring access to 

affordable broadband. Approximately six in 10 respondents strongly agree, though residents of 
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the Gresham, Fairview, Troutdale, and Wood Village region were less likely to agree that the 

Partner Agencies should play a role as compared with those who reside in Portland and other 

areas. Nearly one-half of respondents feel the Partner Agencies should build a broadband 

network, and 36 percent of respondents feel the Partner Agencies should operate the network. 

This opinion is more popular among Portland residents compared with residents of other areas. 

Support for a government-operated network is fairly strong countywide but lower in the 

eastside cities (i.e., Fairview, Gresham, Troutdale, and Wood Village, which we refer to below as 

άǘƘŜ /ƛǘƛŜǎέ). Support for a publicly built and operated network is reported by more than half the 

respondents countywide. In contrast, a quarter of respondents oppose that idea outright. Among 

supporters, it is specifically the publicly operated aspect of this approach that respondents like. 

Support drops a bit if a private entity operates a publicly built and owned network, suggesting 

Multnomah County residents trust public institutions more than private companies when it 

comes to delivering an essential utility fairly and effectively. However, that support is significantly 

ƭŜǎǎ Ǌƻōǳǎǘ ƛƴ ǘƘŜ /ƛǘƛŜǎ ǘƘŀƴ ŎƻǳƴǘȅǿƛŘŜΦ [Ŝǎǎ ǘƘŀƴ ƘŀƭŦ ǘƘŜ /ƛǘƛŜǎΩ ǇƻǇǳƭŀǘƛƻƴǎ ǎǳǇǇƻǊǘ ǘƘŜ 

publicly run model, as is illustrated below. Further, the appetite for a government-operated 

network depends heavily on price point. When respondents were asked the price point at which 

fiber would be desirable, $50 was the sweet spot. After that, interest faded rapidly with each $10 

increment.  
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Figure 1: Support of the County's Role in Broadband Internet ς Countywide Respondents 
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Figure 2: Support of the County's Role in Broadband Internet ς City-only Respondents 
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Figure 3: Unserved Addresses in the County 

 

Unserved portions of Multnomah County face the same challenges as other low-density 

communities to attract broadband infrastructure investment. Areas with high capital costs per 

user, particularly rural areas, struggle to attract private investment in infrastructure. The 

challenging economics result from the lack of density of potential customersτand, in many 

cases, the fact that homes are located far from arterial roads or on large parcels of land; long 

driveways or setbacks from the road greatly increase the cost to deploy infrastructure to those 

locations. 

1.5 Countywide Fiber -to-the-Premises Would Cost Approximately $1 Billion  

CTC engineers estimate that construction of countywide fiber-to-the-premises would cost 

approximately $1 billion, inclusive of fiber-to-the-premises infrastructure, all electronics, and 

service drops and customer premises equipment to 35 percent of premises.6  

This model assumes a 35 percent take-rateτthe percentage of residents and businesses that 

subscribe to the service (Table 1). On a per-passing7 basis, the countywide deployment would 

 
6 The network conceptual design and cost estimates are described in detail in Section 5 of this report. 
7 ! άǇŀǎǎƛƴƎέ ƛǎ ǘƘŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǘƘŀǘ άǇŀǎǎŜǎέ ŀ ƘƻƳŜ ƻǊ ōǳǎƛƴŜǎǎ ŀƭƻƴƎ ǘhe public rights-of-way, but it does not 
ƛƴŎƭǳŘŜ ǘƘŜ άǎŜǊǾƛŎŜ ŘǊƻǇέτthe portion of the network that connects from the road to the home or business itself. 
The availability of a passing to a home or business is the universally understood definition of what is served, both 
within the industry and among the state and federal government entities that fund broadband expansion and 
regulate communications services. 
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cost about $1,710τa number comparable to other communities with a high percentage of 

underground infrastructure and relatively high housing density. 

Table 1: Countywide Fiber-to-the-Premises Costs 

Street 
Miles 

Passings 
Passings 
Per Mile 

Outside 
Plant Cost 

Outside 
Plant 

Cost per 
Passing 

Equipment 
Cost 

Subscriber 
Costs 

Total Cost 

3,643.0 389,993 107 $668,333,100 $1,710 $66,298,810 $232,045,835  $966,422,165 

 

! ƴŜǘǿƻǊƪ ŘŜǎƛƎƴŜŘ ǘƻ Ǉŀǎǎ ƻƴƭȅ ǘƘŜ /ƻǳƴǘȅΩǎ ǳƴǎŜǊǾŜŘ ǇǊŜƳƛǎŜǎ ǿƻǳƭŘ cost $47 million to reach 

the approximately 2,800 unserved homes and businesses in unincorporated Multnomah County, 

again assuming a 35 percent take-rate (Table 2). That total represents an almost-$16,000 per-

passing cost, with this considerably higher cost (about six times the per-passing cost for the 

ubiquitous fiber-to-the-premises model) reflecting the low densities of the unserved areas. 

Table 2: Unserved Areas Fiber-to-the-Premises Costs 

Street 
Miles 

Passings 
Passings 
Per Mile 

Outside 
Plant Cost 

Outside 
Plant 

Cost per 
Passing 

Equipment 
Cost 

Subscriber 
Costs 

Total Cost 

355.0 2,800 8 $44,375,000 $15,848 $476,000 $1,666,000 $46,517,000 

 

Portland will be the most expensive part of the County in which to buildτat an estimated fiber 

construction cost of $200,000 per mileτdue to the prevalence of underground utilities and 

crowded rights-of-way and utility poles. We assume the remaining cities and unincorporated 

parts of the County will have lower per mile construction costsτan estimated cost of $150,000 

per mileτbecause more of these areas have aerial utilities and the poles and rights-of-way are 

less congested. If the County were to construct fiber only in the unserved portions of the County, 

we assume construction costs would be even lower because there are fewer existing attachments 

on the utility poles in those areas, resulting in a cost of $125,000 per mile. 

The proportional breakdown of costs by area is summarized in Table 3, assuming a 35 percent 

take-rate:
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Table 3: Fiber-to-the-Premises Costs by Jurisdiction 

Jurisdiction 
Street 
Miles 

Passings 
Passings 

per 
Mile 

Outside 
Plant Cost 

Outside 
Plant 
Cost 
per 

Passing 

Core 
Equipment 

Cost 

Distribution 
Electronics 

Subscriber 
Costs 

Total Cost 

Fairview 42.3 2,176 51 $6,343,050  $2,915   $217,600   $152,320  $1,294,720  $8,290,570  

Gresham 323.8 45,417 140 $48,565,350  $1,069   $4,541,700   $3,179,190  $27,023,115  $89,213,565  

Portland 2,615.3 327,011 125 $523,067,800  $1,600  $32,701,100  $22,890,770  $194,571,545  $815,742,645  
Troutdale 68.5 6,440 94 $10,279,200  $1,596   $644,000   $450,800  $3,831,800  $16,043,000  

Wood Village 17.2 944 55 $2,583,300  $2,737   $94,400   $66,080  $561,680  $3,428,180  

Unincorporated 
Served 

220.8 5205 24 $33,119,400  $6,363   $520,500   $364,350   $3,096,975   $37,101,225  

Unincorporated 
Unserved 

355.0 2,800 8 $44,375,000 $15,848   $280,000   $196,000   $1,666,000   $46,517,000  

Countywide 3,643.0 389,993 107 $668,333,100 $1,710 $38,999,300 $27,299,510  $232,045,835  $966,422,165 
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1.6 Countywide Fiber -to-the-Premises Would Require a 36 Percent or Higher 

Take-Rate to Achieve Positive Cash Flow, Depending on Pricing  
The financial analysis developed for this report suggests that the countywide strategy would be 

self-sustaining at a take-rate of 36 percent, assuming a 4 percent bond interest rate and 

residential service fees of $80 per month, comparable to those offered by prominent 

competitive gigabit providers such as Google Fiber ($70 per month), Allo Communications ($99 

per month), and Ting Internet ($89 per month), and prominent municipal providers elsewhere in 

the country, such as Chattanooga EPB ($68 per month).8  

This level of take-rate is feasible. Municipal networks in many parts of the country have reached 

this and higher take-rates in some cases, take-rates are considerably higher than 40 percent)τ

though none to our knowledge have achieved that level in markets where there is already fiber-

to-the-premises, as exists in substantial parts of Multnomah County.  

However, the financial model suggests that a take-rate of 70 percent is required to achieve 

positive cash flow if the residential gigabit product is priced at $50, demonstrating that the 

financial viability of the initiative is very sensitive to pricing and the willingness of consumers to 

pay more for fiber-based services. This suggests some level of risk given that the residential 

market research participants, when asked if they would be willing to purchase 1 Gbps high-speed 

internet service from a new provider at various price levels, demonstrate limited interest at 

monthly fees in the higher ranges.  

Indeed, the residential market research suggests that consumer willingness to pay for fiber-based 

services falls off considerably above monthly costs of $50. The responses are illustrated below, 

with mean willingness to purchase across this array of questions illustrated in Figure 4 and 

detailed responses illustrated in Figure 5. 

 
8 A detailed financial analysis is included in Section 8 of this report. 
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Figure 4: Willingness to Purchase from Another Provider (Mean Ratings) 

 

Figure 5: Willingness to Purchase from Another Provider 
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The numbers are less robust among respondents from the Gresham, Fairview, Troutdale, and 

Wood Village region for most price points (see Figure 6). 

Figure 6: Willingness to Purchase from Another Provider by Region 

 

The willingness to purchase high-speed internet service is also correlated with some 

demographic characteristics of the respondents, including household income (see Figure 7). The 

likelihood of purchasing high-speed internet tends to increase as household income increases. 
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Figure 7: Willingness to Purchase from Another Provider by Household Income 
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Table 5: Capital Cost Sensitivity Analysis Summary 

Scenario 
Required 
Take-Rate 

Base Case -15% CapEx 30.5% 
Base Case 36.5% 

Base Case + 15% CapEx 44.5% 

 

In addition to the pure municipal broadband model, we also evaluated the feasibility of a public-

private collaboration model in which the Partner Agencies would build, own, and maintain the 

fiber infrastructure with one or more private entities leasing access to that infrastructure on a 

countywide basis in order to provide services.9  

In our view, this collaboration model offers an innovative and important way for local 

governments to own long-term infrastructure and secure their policy objectives in broadbandτ 

including such goals as service affordability and net neutralityτwhile enabling the private sector 

to assume much of the risk of operations and undertake such elements of service provision as 

customer service, marketing, and sales.  

This model represents a promising strategy for public efforts in broadband and has been 

pioneered in a substantial handful of innovative cities. In Westminster, Maryland, for example, 

the city has built an underground fiber-to-the-premises network with Ting Internet as its citywide 

fiber lessee for a 20-year term. In Huntsville, Alabama, the ciǘȅΩǎ ƳǳƴƛŎƛǇŀƭ ŜƭŜŎǘǊƛŎ ǳǘƛƭƛǘȅ Ƙŀǎ 

leased citywide fiber to Google Fiber for a 20-year term, while using additional fiber capacity for 

utility and city needs. Similar lease arrangements exist between Allo Communications and the 

Colorado cities of Breckenridge and Fort Morgan and between CenturyLink and Springfield, 

Missouri. And, most recently, the city of West Des Moines, Iowa, announced that it will build 

citywide conduit with Google Fiber as its first citywide lessee of conduit space. 

Our analysis, however, is that this model would likely require substantial subsidy, at least in the 

early years of operation. Based on the payment terms we have analyzed for some of the existing 

programs of this sort, payments from a single citywide fiber lease are unlikely to be sufficient to 

ŎƻǾŜǊ ǘƘŜ tŀǊǘƴŜǊ !ƎŜƴŎƛŜǎΩ Ŏƻǎǘǎ. (In this model, those costs would be made up primarily of debt 

service as well as fiber maintenance and some administration expenses.)10  

 
9 This collaboration model is described in some detail, with case studies, in Section 7 of this report. 
10 It will likely require at least two and possibly more citywide lessees for the revenues under this model to cover 
Partner Agency costs. For example, based on the fee structure between Ting Internet and Westminster, the fees 
ŎƻǳƭŘ ŎƻǾŜǊ ŀǘ ƭŜŀǎǘ пл ŀƴŘ ŀǎ ƳǳŎƘ ŀǎ ул ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ tŀǊǘƴŜǊ !ƎŜƴŎƛŜǎΩ ŀƴƴǳŀƭ ŎƻǎǘǎΣ ŘŜǇŜƴŘƛƴƎ ƻƴ Ƙƻǿ Ƴŀƴȅ 
customers subscribe to service. (The Westminster/Ting fee structure is based in part on the number of passings 
and in part on the number of subscribers.) Other examples are less promising. The Huntsville-Google Fiber fee 
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As a result, the Partner Agencies would need to secure additional dark fiber lessees or other 

forms of revenue for the network to sustain itself. While it is not inconceivable that additional 

internet service providers (ISP) would be interested in leasing fiber assets, there has not yet been 

a citywide project of this sort in the U.S. in which a second provider has agreed to a citywide 

lease. 

1.7 Targeted Wireless Solutions Could Deliver Broadband to Low -Income 

Households  
While fiber-to-the-premises represents the best-in-class class technical solution to address 

broadband needs in the long-term, there exist a range of lower-cost last-mile wireless 

approaches to meet the most critical broadband needs in the short termτin particular, providing 

basic connectivity to lower-income residents who may otherwise have no affordable options. In 

short, the Partner Agencies can use cost-effective wireless to bridge affordability gaps and 

support lower-income households.11 

We examined two conceptual approaches using Wi-Fi and fixed wireless technologies that can 

be scaled to accommodate a wide budgetary range, can be deployed relatively quickly, are 

impactful at any funding level, and that leverage existing infrastructure to expand reach and 

reduce deployment timeframes. These are not solutions offering ubiquitous coverage and they 

are not able to deliver fiber-like capacityτbut as targeted broadband solutions could they 

provide a lifeline reaching across the digital divide to facilitate distance learning for students, job 

searches, access to government services, and access to healthcare professionals in the ongoing 

pandemic crisis.  

1.7.1 Expansive Public Wi-Fi 

Strategically placed Wi-Fi hotspots throughout the County, particularly in low-income areas, is a 

least-cost solution with high impact, leveraging existing County and municipal fiber and facility 

assets to provide reliable internet access in close proximity to all residents. The Partner Agencies 

can install wireless access points at any or all of the more than 600 government, schools, and 

library locations in the County. Members of the community could then connect to the internet 

using their own mobile devices from their vehicles or in outdoor spaces. In addition, the Partner 

Agencies could allow community sponsors who have an unrestricted internet connection (i.e., 

that allow them to provide free Wi-Fi to the public) to also host access points. These community 

sponsors could be non-profit agencies, religious institutions, and community centers such as the 

Boys and Girls Club or the YMCA. 

 
ǎǘǊǳŎǘǳǊŜ ǿƻǳƭŘ ƭƛƪŜƭȅ ŎƻǾŜǊ ƻƴƭȅ рл ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ tŀǊǘƴŜǊ !ƎŜƴŎƛŜǎΩ ŎƻǎǘǎΣ ŦŀǊ ƭŜǎǎ ǘƘŀƴ ƛǎ ǘƘŜ ŎŀǎŜ ƛƴ IǳƴǘǎǾƛƭƭŜ 
itself, where capital costs are much lower than in Multnomah County. These projects are described in more detail 
in Section 7 of this report. 
11 The wireless conceptual designs and cost estimates are described in detail in Section 6 of this report. 
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The estimated cost per location is $4,700. The model assumes that the County or Partner 

Agencies would manage and maintain the network at a best-effort level. The communities can 

scale the program as budgets and need require. For example, if the County were to use its 600 

government, schools, and library locations, the cost would be $2.8 million and would support 

many thousands of concurrent users limited primarily by the size of the physical spaces available. 

1.7.2 Targeted Fixed Wireless  

As another alternative to deploying fiber-to-the-premises, the Partner Agencies could consider a 

fixed-wireless network to deliver broadband services to targeted areas of the community that 

are most in need. The goal would be to provide an affordable or no-cost alternative even where 

service availability is not a barrier. To that end, /¢/Ωǎ ŜƴƎƛƴŜŜǊǎ developed a fixed wireless 

network model to assess the viability of serving the CountyΩs lowest income areas using existing 

siting locations (i.e., equipment mounted on towers or the rooftops of tall buildings) within the 

County. 

Our analysis found that, although it would have clear technical limitations relative to a fiber optic 

network, a fixed wireless network may be able to provide service to approximately 25 percent of 

residents throughout the lower-income areas of the Countyτa figure that takes into account the 

achievability of wireless coverage using non-commercial wireless spectrum and service eligibility 

criteria likely based on federal poverty level, eligibility under the National School Lunch Program 

(NSLP), or similar criteria.  

In total, we estimate this approach could deliver service to approximately 13,000 of the 

households in census block groups having the lowest average median income level in the range 

of $13,048 to $40,000 (Figure 8) for an estimated deployment cost of approximately $36 million, 

or approximately $2,700 per home. 
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Figure 8: Median Household Income Map for Multnomah County 

 

The network would leverage existing siting locations where available and would require new 

construction of mounting structures (towers and/or utility poles) where needed. Our model 

assumes the requirement for approximately three towers per square mile to provide capacity 

and coverage of the neighborhoods. It would use point-to-point wireless connections to locations 

where the Partner Agencies have fiber to provide backhaul to the internet. 

The following table shows the cost breakdown for the strategy: 

Table 6: Cost to Serve 25 Percent of Households in Census Block Groups Below $40,000 Median 
Household Income (Fixed Wireless Model) 

Item Cost 

Total Distribution Network Cost  $12.2 million  

Total Incremental Customer Costs (13,000 @ $1,800 per Customer)   $23.4 million  

Total:  $35.6 million 

 

1.8 Where Affordability Prevents Residents From Using Broadband, the 

Partner Agencies Could Take Low -Cost Approaches to Maximizing Existing 

Services 

Beyond the infrastructure solutions described above, the Partner Agencies might consider other 

low-cost or no-cost approaches to helping residents for whom affordability, not availability, is 

the hurdle preventing them from using broadband services. 
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One option would be to help eligible residents apply for an existing low-cost or subsidized service 

offered by a local service provider. For example, in Montgomery County, Marylandτa large 

jurisdiction outside of Washington, D.C.τǘƘŜ ƭƻŎŀƭƛǘȅΩǎ hŦŦƛŎŜ ƻŦ .ǊƻŀŘōŀnd Programs launched 

a program to help any eligible resident enroll in a low-Ŏƻǎǘ ƛƴǘŜǊƴŜǘ ǎŜǊǾƛŎŜ ƭƛƪŜ /ƻƳŎŀǎǘΩǎ LƴǘŜǊƴŜǘ 

Essentials12 or sign up for Verizon service using the federal Lifeline program.13  

While that local government has devoted staff resources to providing one-on-one guidance to 

interested residents, it has no ongoing costs for delivering service. And residents who enroll in a 

low-cost program might have a multiplier effectτtelling eligible neighbors or classmates about 

the low-cost programs, with no additional staff time required. The Partner Agencies could take a 

similar approach with Comcast or CenturyLink (which is a Lifeline participant).14 

Going a step further, if the Partner Agencies had a pool of funding but did not want to embark 

ƻƴ ŀƴ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǇǊƻƎǊŀƳΣ ǘƘŜȅ ŎƻǳƭŘ ǳǎŜ ǘƘƻǎŜ ŦǳƴŘǎ ǘƻ ǎǳōǎƛŘƛȊŜ ǊŜǎƛŘŜƴǘǎΩ ǳǎŜ ƻŦ /ƻƳŎŀǎǘ 

Internet Essentials or Lifeline services. (At $10 per month per household for Internet Essentials, 

a relatively small amount of funding could have a big impactτeither in a bulk-buy approach 

negotiated with Comcast, or via direct reimbursement to eligible residents.)  

This approach could be limited or it could be quite expansive. In Alabama, the governor 

earmarked $100 million of funding the State received from the federal Coronavirus Aid, Relief, 

and Economic Security (CARES) Act to deliver free internet access to eligible low-income K-12 

students in their homes during the fall school semester. The state issued a request for 

information (RFI) to engage private providers who would commit to providing service at a set 

price, then mailed prepaid vouchers to every eligible household.15  

1.9 Federal and State Funding Programs Can Address Unserved and Lower -

Income Areas but Will Not  Fund Countywide Fiber  

The existing broadband infrastructure in the County effectively precludes the possibility of 

significant federal grant funding to support the countywide fiber network contemplated here, 

though there do exist federal and state programs that can support deployment to the unserved 

areas and possibly to targeted lower-income and economic development areas.16  

 
12 άLƴǘŜǊƴŜǘ 9ǎǎŜƴǘƛŀƭǎΣέ Comcast, https://www.internetessentials.com/ (accessed September 8, 2020). 
13 ά[ƻǿ /ƻǎǘ LƴǘŜǊƴŜǘΣέ hŦŦƛŎŜ ƻŦ .ǊƻŀŘōŀƴŘ tǊƻƎǊŀƳǎΣ aƻƴǘƎƻƳŜǊȅ /ƻǳƴǘȅΣ aŀǊȅƭŀƴŘΣ 
https://www.montgomerycountymd.gov/obp/low-cost-internet.html (accessed September 8, 2020). 
14 ά[ƛŦŜƭƛƴŜΣέ /ŜƴǘǳǊȅ[ƛƴƪΣ https://www.centurylink.com/aboutus/community/community-
development/lifeline.html (accessed September 8, 2020). 
15 ά!ƭŀōŀƳŀ .ǊƻŀŘōŀƴŘ /ƻƴƴŜŎǘƛǾƛǘȅ ŦƻǊ {ǘǳŘŜƴǘǎΣέ {ǘŀǘŜ ƻŦ !ƭŀōŀƳŀΣ https://abcstudents.org/ (accessed 
September 8, 2020). 
16 The various federal funding sources are described in Appendix D to this report. 

https://www.internetessentials.com/
https://www.montgomerycountymd.gov/obp/low-cost-internet.html
https://www.centurylink.com/aboutus/community/community-development/lifeline.html
https://www.centurylink.com/aboutus/community/community-development/lifeline.html
https://abcstudents.org/
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1.9.1 Funding Programs for Unserved Rural Areas 

For unserved areas, federal and state funding sources represent an important source of 

broadband funding. While these programs tend to have restrictions that affect their potential 

breadth of impact, our analysis is that a number of programsτincluding the grant funding that 

the State of Oregon has made available, as well as federal programs run by the Federal 

Communications Commission (FCC) and U.S. Department of Agriculture (USDA)τcould assist the 

/ƻǳƴǘȅΩǎ ŜŦŦƻǊǘǎ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǳƴǎŜǊǾŜŘ ƘƻƳŜǎ ŀƴŘ ōǳǎƛƴŜǎǎŜǎΦ17 

Given these funding sources, the County could focus on itself building and operating network 

infrastructure in unserved Multnomah County, or collaborating with private sector partners to 

apply for grants. In either case, this effort may require multiple years and is unlikely to be 

resolved in the short-term, given the high cost of serving the remote areas of the County.  

This effort could begin in 2020, with the understanding that there likely will be state and federal 

broadband funding in 2021 and beyondτand it may take years to access sufficient grant funds 

to address the entirety of the unserved areas in the remote parts of the County. In the next year, 

multiple federal agencies will fund construction of broadband facilities in unserved areas of rural 

America. The State of Oregon may also allocate further funding for rural broadband grant 

programs like that it undertook in June.18 Pockets of the eastern and western parts of the County 

will qualify for these programs, which generally require a showing that the area is currently 

unserved with 25 Mbps/3 Mbps (download/upload) service.  

The County itself is eligible for all of these programs and could compete for funds to begin to 

ǊŜŘǳŎŜ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǳƴǎŜǊǾŜŘ ƭƻŎŀǘƛƻƴǎΦ !ƭǘŜǊƴŀǘƛǾŜƭȅΣ ƛŦ ǘƘŜ /ƻǳƴǘȅΩǎ ǇǊŜŦŜǊŜƴŎŜ ƛǎ ǘƻ ŜƴŀōƭŜ 

private ISPs to reach these remote areas, the County could leverage federal and state funding by 

committing funds necessary to enable applications that require a match. The County can incent 

providers to apply for these grants by committing to pay some of the match for successful 

grantees. This commitment will make the grant applications more competitive and viableτand 

will likely increase the number of applications filed for Multnomah County. At the same time, the 

federal or state government will bear the cost and the effort of enforcing grant requirements. 

 
17 CƻǊ ŜȄŀƳǇƭŜΣ ¦{5!Ωǎ wŜ/ƻƴƴŜŎǘ ŀƴŘ /ƻƳƳǳƴƛǘȅ /ƻƴƴŜŎǘ ǇǊƻƎǊŀƳǎ ŀǿŀǊŘ ƭƻŀƴǎΣ ƎǊŀƴǘǎΣ ƻǊ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ 
the two for last-mile connections in rural areas. While ReConnect has not yet seen an appropriation for next year, 
we anticipate that Community Connect wƛƭƭ ōŜ ƻǇŜƴŜŘ ŦƻǊ ŀǇǇƭƛŎŀǘƛƻƴǎ ƛƴ ǘƘŜ ŦŀƭƭΦ {ƛƳƛƭŀǊƭȅΣ ǘƘŜ C//Ωǎ wǳǊŀƭ 5ƛƎƛǘŀƭ 
Opportunity Fund is an auction that will take place in late October and November to award $16 billion over the 
next decade to support the buildout of high-speed broadband networks in unserved areas of the country. These 
and other programs are discussed at some length in the appendices to this report. 
18 Even more promising, the State of Oregon recently released the application for a broadband grant initiative 
focused on local government recipients that was intended to fund broadband infrastructure in areas unserved with 
25 Mbps down/3 Mbps up (https://www.oregon4biz.com/Broadband-Office/Rural-Broadband-Capacity-Program/). 
While that grant opportunity closed last month, the County could consider similar state opportunities that arise in 
the future to address the unserved locations in the east and west of the County. 

https://www.oregon4biz.com/Broadband-Office/Rural-Broadband-Capacity-Program/
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Committing to fund the match on any successful application will also enable the County to avoid 

having to pick and choose among ISPs, as it would effectively be committing to fund all ISPs whose 

applications are successful. Given that both the state and federal governments will only fund a 

single project in any given geographyτand will very carefully vet those geographies to ensure 

that the area is indeed unservedτthe County has a built-in set of protections against the risk of 

having to fund too many projects. 

1.9.2 Funding Programs for Lower -Income and Economic Development Areas 

While the great majority of federal broadband funding programs are targeted at unserved, 

remote areas of the country, there do exist some funding programs that can be applied to 

address broadband affordability and access needs in urban and suburban areas. These are 

programs we recommend that the Partner Agencies monitor and consider for such efforts as the 

digital inclusion wireless initiatives (i.e., targeted broadband solution) described above.  

For example, the Coronavirus Aid, Relief, and Economic Security (CARES) Act added $1.5 billion 

to an existing grant program of the U.S. 5ŜǇŀǊǘƳŜƴǘ ƻŦ /ƻƳƳŜǊŎŜΩǎ 9ŎƻƴƻƳƛŎ 5ŜǾŜƭƻǇƳŜƴǘ 

Administration (EDA)τcreating a significant opportunity, both because of the size of the 

allocation and its breadth of eligibility.19 The grants are available to local and state governments, 

non-profits, and other non-commercial entities that have a compelling case for using 

infrastructure projects (including broadband initiatives) to ameliorate the economic effects of 

the Covid-19 crisis. Broadband projectsτincluding in non-rural areasτthat will help address 

coronavirus challenges are eligible so long as they will strengthen economic resilience, diversify 

the economy and workforce, or support recovery. As of the date of this writing, this opportunity 

is still open but it demands quick action to submit an application before funds are fully expended. 

Given the economic challenges created by the Covid-19 emergency, we anticipate future rounds 

of economic stabilization and recovery funding. New programs may include additional funding to 

EDA or other agencies in ways that address broadband affordability and inequities. 

 
19 More detailed guidance regarding this program is included in the appendices to this report and at 
https://www.ctcnet.us/blog/1-5-billion-in-new-grant-funding-available-from-economic-development-
administration-for-broadband-other-projects/. 

https://www.ctcnet.us/blog/1-5-billion-in-new-grant-funding-available-from-economic-development-administration-for-broadband-other-projects/
https://www.ctcnet.us/blog/1-5-billion-in-new-grant-funding-available-from-economic-development-administration-for-broadband-other-projects/
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2 Approximately 1 Percent of Homes and Businesses Are Unserved 
Research conducted for this report found an estimated 2,800 homes and businesses in the 

County (i.e., about 1 percent of the /ƻǳƴǘȅΩǎ ǘƻǘŀƭ ǇǊŜƳƛǎŜǎύ that are unserved with broadband, 

based on the current federal definition of broadband (25 Mbps download and 3 Mbps upload). 

Figure 9 illustrates those unserved addresses ŀƴŘ ǘƘŜ /ƻǳƴǘȅΩǎ ǳƴǎŜǊǾŜŘ ŀǊŜŀǎ. 

Figure 9: Unserved Addresses in the County 

 

To establish a comprehensive overview of service availability in the County (including for 

purposes of eligibility for federal funding programs), we performed an assessment of service 

availability using a wide range of data sources. Among our primary sources were the data self-

ǊŜǇƻǊǘŜŘ ōȅ ƛƴǘŜǊƴŜǘ ǎŜǊǾƛŎŜ ǇǊƻǾƛŘŜǊǎ όL{tύ ƻƴ ǘƘŜ CŜŘŜǊŀƭ /ƻƳƳǳƴƛŎŀǘƛƻƴΩǎ CƻǊƳ пттΦ There is 

a tendency for ISPs to overstate their service availability on these forms, given that an entire 

census block is reported as being served if even one location in the bloŎƪ ƳŜŜǘǎ ǘƘŜ C//Ωǎ 

requirement. In the case of this analysis, that overstatement was to our advantage; if we found 

census blocks in the County that are shown as being unserved, then we could be certain that the 

residents there truly are unserved. 

²Ŝ ŀƭǎƻ ŜǾŀƭǳŀǘŜŘ ǘƘŜ C//Ωǎ Connect America Fund (CAF II) funding documentation to identify 

areas deemed unserved or underserved by that program (both to validate Form 477 data and to 

establish eligibility for the federal ReConnect program). Given the 10-year buildout window for 

entities receiving CAF II funding, we note that unserved areas in the County that are subject to 

an award may still be unserved for many years to come. 
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Next we evaluated the ¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΩǎ wǳǊŀƭ ¦ǘƛƭƛǘƛŜǎ {ŜǊǾƛŎŜΩǎ (RUS) map of 

served and unserved areas, which is based on a range of different datasets. In our view the RUS 

map is under-inclusive of the unserved portions of the country as a wholeτbut it provides 

another set of insights to add to our broader analysis. 

Then, using the tŀǊǘƴŜǊ !ƎŜƴŎƛŜǎΩ GIS maps, Google Earth imagery, and other relevant sources, 

we conducted an extensive desk survey to spot check and verify the other datasets in order to 

develop the most accurate and comprehensive overview of service availability. (A CTC outside 

plant engineer analyzed Google Earth Street View maps where availableτsearching images of 

miles of County roadways for the presence of broadband infrastructure such as cable 

attachments on poles for aerial construction and handholes and pedestals for underground 

construction.)  

Finally, for purposes of evaluating another potentially relevant federal funding opportunity, we 

ŜǾŀƭǳŀǘŜŘ ǘƘŜ ǇƻǊǘƛƻƴǎ ƻŦ ǘƘŜ /ƻǳƴǘȅ ŘŜŜƳŜŘ ŜƭƛƎƛōƭŜ ŦƻǊ ǘƘŜ C//Ωǎ wǳǊŀƭ 5ƛƎƛǘŀƭ hǇǇƻǊǘǳƴƛǘȅ 

Fund. 

We identified the CountyΩǎ ǳƴƛƴƘŀōƛǘŜŘ ŀǊŜŀǎ ǎƻ ǿŜ ŎƻǳƭŘ ŜȄŎƭǳŘŜ ǘƘƻǎŜ ŀǊŜŀǎ ŦǊƻƳ ƻǳǊ ƭŀǘŜǊ 

analysis (Figure 10).  

Figure 10: Uninhabited Portions of the County 

 

UsinƎ ǘƘŜ C//Ωǎ CƻǊƳ птт ŘŀǘŀΣ ǿŜ ƛŘŜƴǘƛŦƛŜŘ ŎŜƴǎǳǎ ōƭƻŎƪǎ ƛƴ ǘƘŜ /ƻǳƴǘȅ ǿƘŜǊŜ ƴƻ ǇǊƻǾƛŘŜǊ 

claims to offer 25/3 broadband service (Figure 11). At a high level, the shaded portions of the 

ƳŀǇ ǊŜǇǊŜǎŜƴǘ ǘƘŜ /ƻǳƴǘȅΩǎ ǳƴǎŜǊǾŜŘ ƎŜƻƎǊŀǇƘȅΦ 
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Figure 11: Areas with No Providers Offering 25/3 Service 

 

[ƻƻƪƛƴƎ ŀǘ ǘƘŜ CƻǊƳ птт Řŀǘŀ ŦƻǊ ŎƭŀƛƳŜŘ ǎŜǊǾƛŎŜΣ ǿŜ ŦƛƴŘ ǘƘŀǘ Ƴƻǎǘ ƻŦ ǘƘŜ /ƻǳƴǘȅΩǎ ǎŜǊǾŜŘ 

premises have more than one option (Figure 12). We note, too, that CenturyLink recently 

announced that it would be expanding its fiber service in Portland, among other marketsτso this 

map will change over time.20 

Figure 12: Number of ISPs Reporting 25/3 Service 

 

 
20 {ǘŜǇƘŜƴ IŀǊŘȅΣ ά/ŜƴǘǳǊȅ[ƛƴƪ ŜȄǇŀƴŘǎ ǊŜǎƛŘŜƴǘƛŀƭΣ ōǳǎƛƴŜǎǎ ŦƛōŜǊ-ƻǇǘƛŎ ƴŜǘǿƻǊƪ ŦƻƻǘǇǊƛƴǘǎΣέ Lightwave, May 19, 
2020, https://www.lightwaveonline.com/fttx/ftth-b/article/14176272/centurylink-expands-residential-business-
fiberoptic-network-footprints (accessed June 23, 2020). 

https://www.lightwaveonline.com/fttx/ftth-b/article/14176272/centurylink-expands-residential-business-fiberoptic-network-footprints
https://www.lightwaveonline.com/fttx/ftth-b/article/14176272/centurylink-expands-residential-business-fiberoptic-network-footprints


Multnomah County Broadband Feasibility Study | September 2020 

   25  

 

Because this feasibility study focuses on a scenario in which a competitive fiber-to-the-premises 

network might be built across the County, we also evaluated the availability of 100/10 or greater 

service (Figure 13). That map shows that not only do most residents have access to cable and 

fiber networks, but in the CƻǳƴǘȅΩǎ ƳƻǊŜ ŘŜƴǎŜ ŀǊŜŀǎΣ ǘƘŜ ŎŀōƭŜ ƛǎ ƘƛƎƘ ǎǇŜŜŘ ŀǎ ǿŜƭƭΦ 

Figure 13: Areas with 100/10 Service 

 

Although broadband is defined as 25/3 for purposes of our broader analysis, we also assessed 

the availability of 10/1 service, which is relevant for some federal grant and loan programs. Most 

ŀǊŜŀǎ ǳƴǎŜǊǾŜŘ ǿƛǘƘ млκм ŀƭƛƎƴ ǿƛǘƘ ǘƘŜ /ƻǳƴǘȅΩǎ ǳƴƛƴƘŀōƛǘŜŘ ŀǊŜŀǎ (Figure 14)τand most areas 

served by 10/1 have multiple providers (Figure 15). 
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Figure 14: Areas with No Providers Offering 10/1 Service 

 

Figure 15: Number of ISPs Reporting 10/1 Service 

 

Drawing on the full range of data we analyzed, we conclude that the County is primarily served 

(Figure 16) and that a relatively small number of unserved addresses are located in the unserved 

areas (Figure 17). 
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Figure 16: Served Areas 

 

Figure 17: Unserved Addresses in the County 

 

We evaluated the geographic presence of individual broadband providers at a relatively high level 

using a spot-check methodology based on jurisdictional boundaries. We checked service 

availability and pricing at a range of randomly selected addresses and found that residential 

broadband services available at each test address are at speeds and prices comparable to other 

served markets.  
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3 Most Household s Are Highly Connected but Lower -Income 

Households Are Less So 
The Partner Agencies conducted a survey of residents in February of 2020. A key focus of the 

ǎǳǊǾŜȅ ǿŀǎ ǘƻ ŀǎǎŜǎǎ ǊŜǎƛŘŜƴǘǎΩ ƛƴǘŜǊƴŜǘ ƴŜŜŘǎΣ ŎǳǊǊŜƴǘ ǳǎŜ ƻŦ ƛƴǘŜǊƴŜǘ ǎŜǊǾƛŎŜǎΣ ŘŜƳŀƴŘ ŦƻǊ ƘƛƎƘ 

speed broadband, and the role of local government is supporting high speed broadband.  

3.1 Key Findings  

Key survey findings include the following:  

¶ Households are highly connected. 96 percent of households have some form of internet 

connection. Specifically, 90 percent of residents have home internet service and 84 

percent have a cellular/mobile telephone with internet. Only 4 percent lack any form of 

access to the internet at home. 

¶ Low-income households are left behind. Low-income residents are less connected, and 

connect at lower speeds, than higher-income residents. Lower-income households (less 

than $50,000 annual income) are less likely than households with a higher income to have 

internet access at home or via smartphone; 13 percent of low-income households do not 

have any internet access. The gap grows wider as the internet technology gets faster: only 

11 percent of those earning $50,000 or less have fiber optic connections, while the overall 

average is 17 percent. 

Respondents with just one type of internet connection (either a home internet 

connection or a smartphone only) are also disproportionately lower income; 6 percent of 

all respondents, and 12 percent of those earning under $50,000 annually, only use a 

smartphone for home internet access. This may limit their ability to fully utilize online 

services at home. Respondents with both types of connections have a higher household 

income. 

The lower-income households that do have internet connections pay the same as higher-

income earners. Household earning $50,000 or less pay on average the same amount as 

the overall average, around $70. They are also just as likely to have cable as higher earners 

(56 percent), but they are less likely to have fiber as their primary Internet service (11 

percent vs. 17 percent). That said, they are also much less likely to have DSL. 

¶ Only four in 10 respondents agreed or strongly agreed that the market currently 

provides high-speed internet at prices they can afford, suggesting some need for 

affordable broadband internet among a segment of respondents. Just four in 10 are 

willing to pay a premium for access to high-speed internet. 
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¶ Cable is the most-used internet technology, but fiber performs the best. Cable modem 

(56 percent) is the leading internet service used, while 17 percent of households have 

fiber and 17 percent have DSL. Fiber is somewhat more prevalent in the greater Gresham, 

Fairview, Troutdale, Wood Village areas (24 percent). 

¶ Connection reliability ranks as the most important internet service aspect among the 

/ƻǳƴǘȅΩǎ ƛƴǘŜǊƴŜǘ subscribers, followed by price and connection speed. Internet users are 

moderately to very satisfied with their internet service, but the extremely high 

importance placed on some factors may signal some willingness to switch providers if 

needs are not being met. 

Fiber optic providers are better at meeting customer expectations for customer service 

and price of service, compared with DSL and cable modem providers. The leading provider 

types are performing equally as well for connection speed and reliability. 

¶ Reliability, speed, and price can all be factors in considering switching to fiber, but less 

likely if a resident is already a fiber customer. Cable modem subscribers are more likely 

than those with other internet services to switch their provider and are less likely to 

renew their contract. Fiber subscribers are more likely than others to recommend their 

provider to someone else. 

¶ Net neutrality could be a factor in considering switching ISPs. Three-fourths of 

respondents would consider net neutrality when selecting an ISP. Those who reside in the 

Gresham, Fairview, Troutdale, and Wood Village region would be less likely to consider 

net neutrality (57 percent) and are more likely to be unsure (34 percent). 

More than one-half of respondents (53 percent) said that confidence in their service 

provider treating all traffic in a net neutral way is extremely important. Importance is 

somewhat higher among respondents with an annual household income under $50,000 

(76 percent extremely important). 

¶ High-speed, reliable broadband at home is increasingly critical for work and other 

purposes. More than one-half of respondents (55 percent) said their job requires them 

to have internet access at home. Those residing in the Gresham, Fairview, Troutdale, 

Wood Village region as a whole (49 percent) are less likely to have a job that requires 

home internet access, compared with Portland residents (59 percent) and those who live 

in unincorporated/other areas of the County (62 percent). 

Additionally, 34 percent of Multnomah County residents telework, 69 percent use the 

internet for healthcare services, and 46 percent use the internet for educational 
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purposes. With the exception of education, those in the Gresham, Fairview, Troutdale, 

Wood Village region expressed lower usage of the internet for these activities. 

¶ There is strong support for governments to play an active role in delivering broadband. 

Overall, there is strong support for ensuring access to competitively priced broadband 

services. Approximately six in 10 respondents strongly agreed with these statements. 

Residents of the Gresham, Fairview, Troutdale, Wood Village region were less likely to 

agree that the Partner Agencies should ensure access to competitively priced broadband 

internet services, compared with those who reside in Portland and other areas.  

Nearly one-half of respondents feel the Partner Agencies should build a broadband 

network, including 36 percent of respondents who feel the Partner Agencies should 

operate the network. This opinion is somewhat more popular among Portland residents 

compared with residents of other areas. 

¶ The appetite for a government-operated network likely depends heavily on price point. 

As mentioned, reliability, speed, and price were rated the most important aspect of 

service by far. This was most pronounced for cable subscribers. But when existing 

subscribers were asked the price point at which fiber would be desirable, $50 was the 

sweet spot. After that, interest faded rapidly with each $10 increment. This suggests that 

the most likely consumers to consider switching would be cable customers, and if the 

price is low enough, DSL costumers. 

While costumers rated reliability and speed higher in importance, the gap between 

performance of service and satisfaction of service was highest on priceτsuggesting that 

price may be the primary mover in switching decisions. (Considering that a government-

run network would be a second, third, and sometimes even fourth entrant into high-

speed broadband delivery, it would be difficult to price service at $50 or lower to translate 

into a serious consideration to switch.)  

¶ Support for a government-operated network is fairly strong countywide, but drops for 

the eastside cities (Fairview, Gresham, Troutdale, and Wood Village)όάǘƘŜ /ƛǘƛŜǎέύ. 

Support for a publicly built and operated network is supported by more than half the 

respondents countywide. That is fairly high, especially considering that, theoretically, 

most of the population has access to high-speed internet. Conversely, only a quarter 

oppose that idea outright.  

And it is specifically the publicly operated aspect of this approach that respondents like. 

Support drops a bit if a private entity operates a publicly built and owned network, 
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suggesting Multnomah County residents trust public institutions more than private 

companies when it comes to delivering an essential utility fairly and effectively.  

However, that support is significantly less robust in the Cities than countywide. Less than 

ƘŀƭŦ ǘƘŜ /ƛǘƛŜǎΩ ǇƻǇǳƭŀǘƛƻƴǎ ǎǳǇǇƻǊǘ ǘƘŜ publicly run model. (See charts below.) 

Figure 18: Support of the County's Role in Broadband Internet ς Countywide Respondents 
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Figure 19: Support of the County's Role in Broadband Internet ς Cities-only Respondents 
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3.2 Survey Process 

A total of 6,666 survey packets were mailed first-class in February to a random selection of 

residential households with a goal of receiving at least 800 valid responses. Recipients were 

provided with a postage-paid business reply mail envelope in which to return the completed 

questionnaire.  

The sample was stratified into three regions, with the goal of receiving 400 questionnaires per 

region: 1) Portland, 2) Gresham, Fairview, Troutdale, Wood Village, and 3) other towns and 

unincorporated areas. Key comparisons by region are presented in the report. 

A total of 1,125 useable surveys were received by the date of analysis, providing a gross response 

rate of 16.9 percent. The margin of error for aggregate results at the 95 percent confidence level 

for 1,125 responses is ±2.9 percent. That is, for questions with valid responses from all survey 

respondents, one would be 95 percent confident (19 times in 20) that the survey responses lie 

within ±2.9 percent of the target population as a whole (roughly 322,000 households in 

Multnomah County). 

The survey responses were entered into SPSS21 software and the entries were coded and labeled. 

SPSS databases were formatted, cleaned, and verified prior to the data analysis. Address 

information was merged with the survey results using the unique survey identifiers printed on 

each survey. The survey data was evaluated using techniques in SPSS including frequency tables, 

cross-tabulations, and means functions. Statistically significant differences between subgroups 

of response categories are highlighted and discussed where relevant.  

The survey responses were weighted based on the age of the respondent and region. Since older 

persons are more likely to respond to surveys than younger persons, the age-weighting corrects 

for the potential bias based on the age of the respondent. In this manner, the results more closely 

ǊŜŦƭŜŎǘ ǘƘŜ ƻǇƛƴƛƻƴǎ ƻŦ ǘƘŜ /ƻǳƴǘȅΩǎ ŀŘǳƭǘ ǇƻǇǳƭŀǘƛƻƴΦ  

Table 7 and Figure 20 summarize the sample and population distributions by region and age. 

 
21 Statistical Package for the Social Sciences ( http://www -01.ibm.com/software/analytics/spss/) 

http://www-01.ibm.com/software/analytics/spss/
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Table 7: Region of Respondents and Population 

Region Population Population % Sample** Sample % 

Portland 650,000 79.3% 401 35.9% 

Gresham, Fairview, Troutdale, 
Wood Village 

145,000 17.7% 308 27.6% 

Other towns/unincorporated 
areas 

25,000 3.0% 407 36.5% 

Total 820,000  1,116  
**Not all respondents provided their age. 

Figure 20: Age of Respondents and Adult Population 
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3.3 Survey Results 

The results presented in this report are based on analysis of information provided by 1,125 

respondents from an estimated 322,000 residences in Multnomah County. Results are 

representative of the set of households with a confidence interval of ±2.9 percent at the 

aggregate level. 

¦ƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ƛƴŘƛŎŀǘŜŘΣ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜǎ ǊŜǇƻǊǘŜŘ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ άǾŀƭƛŘέ ǊŜǎǇƻƴǎŜǎ ŦǊƻƳ 

ǘƘƻǎŜ ǿƘƻ ǇǊƻǾƛŘŜŘ ŀ ŘŜŦƛƴƛǘŜ ŀƴǎǿŜǊ ŀƴŘ Řƻ ƴƻǘ ǊŜŦƭŜŎǘ ƛƴŘƛǾƛŘǳŀƭǎ ǿƘƻ ǎŀƛŘ άŘƻƴΩǘ ƪƴƻǿέ ƻǊ 

otherwise did not supply an answer because the question did not apply to them. Key statistically-

ǎƛƎƴƛŦƛŎŀƴǘ ǊŜǎǳƭǘǎ όǇ Җ лΦлрύ ŀǊŜ ƴƻǘŜŘ ǿƘŜǊŜ ŀǇǇǊƻǇǊƛŀǘŜΦ  

3.3.1 Home Internet Connection and Use  

Respondents were asked about their home internet connection types and providers, use of the 

internet for various activities, and satisfaction and importance of features related to internet 

ǎŜǊǾƛŎŜΦ ¢Ƙƛǎ ƛƴŦƻǊƳŀǘƛƻƴ ǇǊƻǾƛŘŜǎ ǾŀƭǳŀōƭŜ ƛƴǎƛƎƘǘ ƛƴǘƻ ǊŜǎƛŘŜƴǘǎΩ ƴŜŜŘ ŦƻǊ ǾŀǊƛƻǳǎ ƛƴǘŜǊƴŜǘ ŀƴŘ 

related communications services. 

3.3.1.1 Communications Services 

Respondents provided information about the communications services currently purchased for 

their household. As illustrated in Figure 21, almost all households have internet access, including 

nine in 10 with internet service in the home and 84 percent with cellular/mobile telephone 

service with internet. Fewer households have cable/satellite television service, landline 

telephone service, or cellular/mobile telephone service without internet. Overall, 96 percent of 

respondents indicated having some internet accessτeither a home connection or via 

smartphone. 

Figure 21: Communication Services Purchased 
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As illustrated in Figure 22, Portland residents are less likely than residents of other areas to have 

cable or satellite television, landline telephone service, or cellular/mobile telephone service 

without internet. Notably, the Portland area has a greater share of younger respondents under 

age 45 who in turn are less likely to purchase these services. 

Figure 22: Services Purchased by Region 

 

Use of internet service is correlated with household income. Lower-income households (less than 
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Figure 23: Services Purchased by Household Income 
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As discussed previously, most respondents have some internet access, including 77 percent who 

have both home internet service and a cellular/mobile telephone service with internet 

(smartphone). Another 6 percent of respondents have a smartphone only (no home internet), 

and 13 percent have a home connection only (no smartphone). Total internet access by 

demographics is illustrated in Table 8.  

Table 8: Internet Access by Key Demographics 

  

No Internet 
Service 

Home 
Internet 

Connection Smartphone 
Both Home/ 
Smartphone 

Total 
Internet 
Access 

Total 
Weighted 

Count 

TOTAL 4% 13% 6% 77% 96% 1,125 

Respondent Age 
18 to 34 years 2% 12% 2% 84% 98% 232 

35 to 44 years 1% 7% 2% 90% 99% 353 

45 to 54 years 2% 10% 13% 74% 98% 176 

55 to 64 years 6% 17% 10% 67% 94% 165 

65 years and older 8% 22% 10% 60% 92% 168 

Education       

HS education or less 12% 19% 14% 55% 88% 156 

Two-year college/tech 2% 18% 8% 72% 98% 151 

Four-year college degree 1% 11% 5% 84% 99% 402 

Graduate, prof, doc degree 2% 9% 5% 83% 98% 386 

Household Income       

Less than $50,000 13% 23% 12% 52% 87% 180 

$50,000 to $74,999 1% 12% 5% 82% 99% 198 

$75,000 to $99,999 1% 16% 7% 76% 99% 173 

$100,000 to $149,999 0% 11% 2% 87% 100% 224 

$150,000 or more 2% 5% 5% 88% 98% 222 

Race/Ethnicity       

Other race/ethnicity 6% 10% 7% 77% 94% 178 

White/Caucasian only 3% 12% 7% 78% 97% 910 

Total Household Size (Adults + Children) 

1 10% 17% 11% 61% 90% 245 

2 1% 11% 6% 82% 99% 483 

3 0% 12% 6% 82% 100% 187 

4 or more 3% 11% 2% 84% 97% 191 

Children in Household 
No Children in HH 4% 14% 7% 74% 96% 853 

Children in HH 0% 6% 4% 90% 100% 253 

Own/Rent Residence       

Own 3% 12% 6% 80% 97% 792 

Rent 5% 14% 8% 73% 95% 313 

Years at Residence 

Less than 1 year 5% 20% 3% 72% 95% 136 

1 to 2 years 1% 11% 5% 84% 99% 152 

3 to 4 years 0% 5% 5% 90% 100% 216 

5 or more years 5% 14% 8% 74% 95% 600 
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3.3.1.2 Importance of Communication Services 

Respondents were asked to indicate the importance of various communication services to their 

household, using a scale where 1 =Not at all important and 5=Extremely important. The mean 

importance of various service aspects is illustrated in Figure 24, while detailed responses are 

illustrated in Figure 25.  

Figure 24: Importance of Communication Service Aspects (Mean Ratings) 
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Cellular/mobile telephone and internet services are extremely important to respondents, while 

premium cable television service and fixed (landline) telephone service are significantly less 

important. Specifically, 81 percent said cellular/mobile phone service is extremely important, and 

74 percent said an internet connection of any speed is important. Another 62 percent of 

respondents said high-speed internet is extremely important. 

Figure 26: Importance of Communication Services by Respondent Age 

 

Figure 27: Importance of Communication Services by Household Income 
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3.3.1.3 Internet Services Purchased 

Respondents were asked about their purchase of internet services for their home. As shown in 

Figure 28, a majority of homes (96 percent) reported having home internet service, consistent 

with 96 percent reporting internet access via a home connection or via a smartphone in Question 

1. Cable modem (56 percent) is the leading internet service used, while 17 percent of households 

have fiber and 17 percent have DSL. Fiber is somewhat more prevalent in the greater Gresham, 

Fairview, Troutdale, Wood Village area (see Figure 29). 

Figure 28: Primary Home Internet Service 

 

Figure 29: Primary Home Internet Service by Region 
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3.3.1.4 Internet Service Aspects 

Home internet subscribers were asked to evaluate their satisfaction with various internet service 

aspects. This was compared with importance ratings given for these same aspects. The 

importance and satisfaction levels among internet users are compared in the following tables 

and graphs. 

3.3.1.4.1 Importance 

Respondents rated connection reliability as the most important home internet service aspect, 

with almost nine in 10 saying it is extremely important, as shown in Table 9. Approximately six in 

10 said price of services and connection speed are extremely important. The ability to bundle 

with television and phone service is not important compared with other service aspects. 

Table 9: Importance of Internet Service Aspects 

 

3.3.1.4.2 Satisfaction 

Overall, respondents are very satisfied with speed and reliability of their internet connection, as 

shown in Table 10. They are less satisfied with price, customer service, and ability to bundle with 

TV and phone service. The lower satisfaction levels could indicate a desire for improved service 

offerings or a willingness to switch internet service providers if needs are not being met. 

Table 10: Satisfaction with Internet Service Aspects 
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3.3.1.4.3 Performance 

/ƻƳǇŀǊƛƴƎ ǊŜǎǇƻƴŘŜƴǘǎΩ ǎǘŀǘŜŘ ƛƳǇƻǊǘŀƴŎŜ ŀƴŘ ǎŀǘƛǎŦŀŎǘƛƻƴ ǿƛǘƘ ǎŜǊǾƛŎŜ ŀǎǇŜŎǘǎ ŀƭƭƻǿǎ ŀƴ 

evaluation of how well internet service providers are meeting the needs of customers (see Figure 

30). Aspects that have higher stated importance than satisfaction can be considered areas in 

need of improvement. Aspects that have higher satisfaction than importance are areas where 

the market is meeting or exceeding ŎǳǎǘƻƳŜǊǎΩ ƴŜŜŘǎΦ However, it should be cautioned that the 

extremely high level of importance placed on some aspects (such as reliability) may make it nearly 

impossible to attain satisfaction levels equal to importance levels. 

Figure 30: Importance of and Satisfaction with Internet Service Aspects 

 

The difference between importance and satisfaction of home internet aspects is also presented 

in the "gap" analysis table (see Table 11). The largest gaps between importance and performance 
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ability to bundle exceeded expectations, given the low importance placed on this service aspect. 
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The importance scores and performance scores were plotted to help visually determine areas in 

which internet service providers are doing well and areas that might need improvement. Figure 

31 ŎƻƳǇŀǊŜǎ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ŀƴŘ ǎŀǘƛǎŦŀŎǘƛƻƴ ƛƴ ŀ άǉǳŀŘǊŀƴǘέ ŀƴŀƭȅǎƛǎΦ ¢ƘƻǎŜ ŀǎǇŜŎǘǎ ŦƻǊ ǿƘƛŎƘ 

importance is higher than satisfaction are above the equilibrium line and are defined as 

άǳƴŘŜǊǇŜǊŦƻǊƳŜǊǎΦέ !ǎ ƛǎ ǘȅǇƛŎŀƭΣ ǘƘŜ Ŏƻǎǘ ƻŦ ƛƴǘŜǊƴŜǘ ǎŜǊǾƛŎŜ ƛǎ ǿŜƭƭ ƻŦŦ ǘƘŜ ƭƛƴŜΣ ŀǎ ǎŀǘƛǎŦŀŎǘƛƻƴ 

with costs is typically low. Reliability, connection speed, and customer service are other under-

performing service areas. The low satisfaction levels could indicate a desire for improved service 

offerings or a willingness to switch internet service providers if needs are not being met. 

Figure 31: LƴǘŜǊƴŜǘ {ŜǊǾƛŎŜ !ǎǇŜŎǘ άvǳŀŘǊŀƴǘέ !ƴŀƭȅǎƛǎ 
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Specifically, fiber optic subscribers have a higher level of satisfaction with price of services and 

overall customer service, compared with DSL and cable modem users (the leading connection 

types in the market area) as shown in Figure 33. DSL users are somewhat less satisfied with 

connection speed, but this service aspect is also less important to them compared with other 

internet subscribers (see Figure 32). 

Figure 32: Importance of Internet Service Aspects by Primary Home Internet Service 

 

Figure 33: Satisfaction with Internet Service Aspects by Primary Home Internet Service 
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As indicated above and illustrated in Table 12, fiber optic providers are better meeting customer 

expectations compared with DSL and cable modem providers for customer service and price of 

service. The leading provider types are performing equally as well for connection speed and 

reliability. 

Table 12: Gap Index Score by Primary Home Internet Service 

  Satisfaction / Importance Gap Index* 

Connection 

Speed 

Connection 

Reliability 
Price of Service 

Customer 

Service 

Ability to 

Bundle 

DSL 86% 78% 67% 77% 171% 

Cable modem 88% 80% 59% 72% 131% 

Fiber 88% 81% 76% 89% 177% 

ISP Average 87% 79% 64% 76% 142% 

*Percent of expectations met = Satisfaction / Importance 

The importance placed on price of services is correlated with household income. The overall 

satisfaction level with this service aspect does not vary significantly by income; however, lower 

income households have a larger gap in expectations given the higher importance placed on this 

item (see Figure 34). 

Figure 34: Importance of and Satisfaction with Price of Internet Service by Household Income 
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3.3.1.5 Internet -Enabled Devices 

Respondents were asked to indicate the number of personal computing devices and other smart 

devices they have in the home. Almost all respondents with internet service have a personal 

computing device, and 25 percent have seven or more devices in the home. Additionally, 87 

percent of connected respondents have other smart devices in the home (see Figure 35 and 

Figure 36). 

Figure 35: Number of Personal Computing Devices 

 

Figure 36: Number of Other Smart Devices 
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Saturation of personal computing devices and other internet-enabled devices is high among 

households with multiple members. Households with at least four members are significantly 

more likely than smaller households to have at least seven personal computing devices. Three-

fourths of households with one member have one to three personal computing devices, and they 

are less likely than larger households to have any other smart devices (see Figure 37 and Figure 

38). 

Figure 37: Number of Personal Computing Devices in Home by Household Size 

 

Figure 38: Number of Other Smart Devices in Home by Household Size 
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Lower-income households have somewhat fewer internet-enabled devices than do higher 

income households, as shown in Figure 39 and Figure 40. 

Figure 39: Number of Personal Computing Devices in Home by Household Income 

 

Figure 40: Number of Other Smart Devices in Home by Household Income 
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3.3.1.6 Cost of Internet Service 

As Figure 41 illustrates, 17 percent of subscribers pay over $100 per month for home internet, 

with the estimated monthly average cost for internet service being $71. Cable modem 

subscribers pay more per month on average compared with other internet services. 

Figure 41: Monthly Price for Internet Service 

 

Low-income households pay an estimated average monthly price of $70 for internet service. Just 

one percent of those earning under $50,000 per year receive free internet service, while one-

fifth pay over $100 per month (see Figure 42). 

Figure 42: Monthly Price for Internet Service by Household Income  
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Nearly one-half of cable modem subscribers (37 percent of all internet subscribers) said their 

monthly internet fee is part of a bundled service (see Figure 43). Estimated monthly prices for 

bundled and unbundled services are shown in Figure 44. As would be expected, bundled services 

cost more in total than do unbundled services. 

Figure 43: Monthly Internet Fee Is Part of Bundled Service 

 

Figure 44: Estimated Average Monthly Price for Bundled and Non-Bundled Internet Service 

 

27%

48%

16%

37%

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

DSL Cable Fiber All Internet Providers

P
e

rc
e

n
t 
R

e
s
p
o
n
d
in

g
 "

Y
e

s
"

$74

$59

$87

$69

$83

$60

$84

$64

$0

$10

$20

$30

$40

$50

$60

$70

$80

$90

$100

Bundled Not Bundled Bundled Not Bundled Bundled Not Bundled Bundled Not Bundled

(n=48) (n=137) (n=274) (n=314) (n=28) (n=156) (n=367) (n=648)

DSL Cable Fiber Total



Multnomah County Broadband Feasibility Study | September 2020 

   51  

 

3.3.1.7 Speed of Internet Service 

Overall, most internet subsŎǊƛōŜǊǎ ƛƴ ǘƘŜ ƳŀǊƪŜǘ ŀǊŜŀ ƘŀǾŜ άƳŜŘƛǳƳέ ƻǊ άŦŀǎǘέ ƛƴǘŜǊƴŜǘ ǎŜǊǾƛŎŜΣ 

according to respondents. Fiber-optic subscribers were more likely than DSL and cable modem 

ŘŜǎŎǊƛōŜǊǎ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜƛǊ ŎƻƴƴŜŎǘƛƻƴ ŀǎ άǾŜǊȅ Ŧŀǎǘέ όǎŜŜ Figure 45). 

Figure 45: Internet Speed (Respondent Opinion) by Primary Home Internet Service 
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ƻǊ άǾŜǊȅ ǎƭƻǿΣέ ŀƭǘƘƻǳƎƘ ǘƘŜ ƳŀƧƻǊƛǘȅ ƘŀǾŜ άƳŜŘƛǳƳέ ƻǊ άŦŀǎǘέ ƛƴǘŜǊƴŜǘ ŀŎǊƻǎǎ ŀƭƭ ƛƴŎƻƳŜ ƎǊƻǳǇǎ 

(see Figure 46). 

Figure 46: Internet Speed (Respondent Opinion) by Household Income 
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3.3.1.8 Customer Loyalty 

Respondents were asked a series of questions to help assess customer loyalty, including 

likelihood of recommending their internet service provider, likelihood of renewing their contract, 

and likelihood of switching providers if an alternative provider were less expensive. The average 

likelihood scores are illustrated in Figure 47, while detailed responses are illustrated in Figure 48. 

Figure 47: Likelihood of Recommending, Renewing, or Switching Providers (Mean Ratings) 

 

Figure 48: Likelihood of Recommending, Renewing, or Switching Providers 
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Overall, customers are moderately loyal to their provider, with a mean loyalty score of 3.2 and a 

median of 3.0 (average score given to all three rating items on a scale of 1 to 5).22 

Forty-five percent of respondents would be very or extremely likely to switch providers if an 

alternative provider were less expensive. Six in 10 are very or extremely likely to renew their 

contract with their current internet service provider, but only four in 10 are very or extremely 

likely to recommend their provider. 

Figure 49: Likelihood of Recommending, Renewing, or Switching Providers by Connection 

 

As illustrated in Figure 49, cable modem subscribers are more likely than those with other 

internet services to switch their provider and are less likely to renew their contract. Fiber optic 

subscribers are more likely than others to recommend their provider to someone else. 

  

 
22 The loyalty scores were calculated by taking the average of all three aspects (recommend, renew, switch). When 
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3.3.1.9 Internet Uses 

Respondents were asked about their use of their home internet connection and of their cellular/ 

mobile internet connection for various activities, as illustrated in Figure 50 and Figure 51. Among 

those items listed, the home internet connection is most frequently used for shopping online, 

banking or paying bills, and streaming video. Almost all respondents do these activities at least 

occasionally. A home internet connection is also used by most subscribers for social media and 

streaming music. It is less frequently used for other activities. 

Figure 50: Home Internet Connection Use for Various Activities 
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A smartphone is used most frequently for social media, shopping online, streaming music, and 

banking or paying bills, as shown in Figure 51. A sizeable segment of respondents frequently uses 

a cellular/mobile internet connection for other activities. 

Figure 51: Cellular/Mobile Connection Use for Various Activities 
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Respondents are far less likely to use a cellular/mobile connection than a home internet 

connection for many of the activities listed, except for streaming music, playing online games, 

using social media, and accessing home security and similar devices. Figure 52 compares the 

percentage of respondents by connection type who ever use their connection for key activities. 

Figure 52: Internet Connection Ever Used for Various Activities by Connection Type 
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3.3.1.9.1 Internet Uses by Income Groups 

Households earning under $50,000 per year are less likely than higher income households to ever 

use their home internet connection for key activities, such as streaming music, streaming video, 

connecting to a work computer, accessing medical services, banking or paying bills, accessing 

home security and similar devices, and accessing cloud-based file storage and sharing (see Figure 

53). Keep in mind that the low-income cohort has a higher share of respondents ages 65+ (one 

fourth are 65 or older). 

Figure 53: Home Internet Connection Ever Used for Various Activities by Household Income 
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Similarly, households earning under $50,000 per year are less likely than higher income 

households to ever use their cellular/mobile internet connection for streaming music and video, 

playing online games, connecting to a work computer, online shopping, accessing home security 

and similar devices, and accessing cloud-based file storage and sharing (see Figure 54). 

Figure 54: Cellular/Mobile Connection Ever Used for Various Activities by Household Income 
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3.3.1.9.2 Smartphone User Segments 

Individuals were classified into one 
of three groups, based on their 
overall usage of a smartphone for 
various activities. Four in 10 
internet subscribers frequently use 
their smartphone for key activities, 
as shown in Figure 55. 
These highly connected individuals 
are using their smartphone for 
social media, streaming music, 
banking or paying bills, and 
shopping online (see Figure 56). A 
sizable percentage use their 
smartphone for other functions, 
including 36 percent who 
frequently connect to a work 
computer via their smartphone. 

Figure 55: Smartphone User Segments 

 

Figure 56: Smartphone Activity for Frequent Users 
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Table 13: Demographic Profile of Smartphone User Segments 

    Infrequent 
User 

Moderate 
User 

Frequent 
User 

Total 

Internet Service in 
Home 

None/no response 2% 1% 1% 4% 

Home Internet Connection 26% 11% 9% 13% 

Smartphone 5% 7% 4% 6% 
Both Home/Smartphone 67% 82% 87% 77% 
Total 129 468 397 1125 

Respondent Age 18 to 34 years 3% 23% 26% 21% 
35 to 44 years 16% 31% 43% 32% 
45 to 54 years 10% 20% 15% 16% 
55 to 64 years 27% 13% 10% 15% 
65 years and older 43% 13% 6% 15% 
Total 123 459 393 1094 

Highest Level of 
Education 

HS education or less 20% 9% 14% 14% 
Two-year college or technical 
degree 

14% 13% 14% 14% 

Four-year college degree 34% 38% 39% 37% 
Graduate degree 31% 40% 33% 35% 
Total 121 460 393 1095 

Household Income Less than $50,000 20% 13% 16% 18% 
$50,000 to $74,999 26% 17% 24% 20% 
$75,000 to $99,999 13% 21% 15% 17% 
$100,000 to $149,999 28% 22% 22% 22% 
$150,000 or more 13% 28% 23% 22% 
Total 99 417 370 997 

Race/Ethnicity Other race/ethnicity 8% 16% 19% 16% 
White/Caucasian only 92% 84% 81% 84% 
Total 121 460 391 1089 

Children in 
Household 

No Children in HH 94% 75% 72% 77% 
Children in HH 6% 25% 28% 23% 
Total 125 463 394 1106 

Own/Rent 
Residence 

Own 81% 77% 66% 72% 
Rent 19% 23% 34% 28% 
Total 126 460 394 1105 

Years at Current 
Residence 

Less than 1 year 5% 15% 11% 12% 
1 to 2 years 8% 13% 16% 14% 
3 to 4 years 17% 19% 26% 20% 
5 or more years 71% 52% 47% 54% 
Total 124 462 393 1104 
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Key points: 

¶ Nearly three-fourths of infrequent smartphone users do have a smartphone; one-fourth 

have only a home internet connection. Nearly nine in 10 frequent smartphone users have 

both home internet and a cellphone. 

¶ Seven in 10 frequent smartphone users are ages 18 to 44. Seven in 10 infrequent 

smartphone users are ages 55+. 

¶ Similarly, infrequent cell phone users are less likely to have children in the household and 

are somewhat less educated (although two-thirds have at least a four-year college 

degree). Nearly one-half of infrequent users earn under $75,000 per year. 

3.3.1.10 Net Neutrality  

As illustrated in Figure 57, three-fourths of respondents would consider net neutrality when 

selecting an ISP. Those who reside in the Gresham, Fairview, Troutdale, Wood Village region 

would be less likely to consider net neutrality and are more likely to be unsure. 

Figure 57: Would Consider Net Neutrality When Selecting ISP 
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Figure 58: Would Consider Net Neutrality When Selecting ISP by Internet Connection 
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Figure 59: Willingness to Switch to a Net Neutral ISP for $15 More 
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Additionally, younger respondents and those with a fiber connection (who are somewhat 

younger on average) would be more likely to switch to a net neutral ISP (see Figure 60 and Figure 

61). 

Figure 60: Willingness to Switch to a Net Neutral ISP for $15 More by Home Internet Service 

 

Figure 61: Willingness to Switch to a Net Neutral ISP for $15 More by Respondent Age 
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Those earning under $50,000 per year would be less likely to switch to a net neutral ISP for $15 

more, as shown in Figure 62. 

Figure 62: Willingness to Switch to a Net Neutral ISP for $15 More by Household Income 
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in Figure 64.  

Figure 63: Importance of Home Internet Features (Mean Ratings) 
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Figure 64: Importance of Home Internet Features 

 

The most important home internet feature among those evaluated is confidence that ISP does 
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one-half of respondents said that confidence in service provider treating all traffic in a net neutral 
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Figure 65: Importance of Home Internet Features by Internet Connection 
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Internet service features are more important among respondents with some home internet 

connection compared with those with a smartphone only, as shown in Figure 65. Additionally, 

certain features (ability to choose from multiple service providers, ability to buy internet service 

with very high connection speeds, and ability to buy internet service with symmetrical connection 

speeds) are less important to respondents ages 65+ (see Figure 66). 

Figure 66: Importance of Home Internet Features by Respondent Age 

 

Respondents earning under $50,000 per year placed more importance on confidence in ISP 

treating all traffic in a net neutral way, compared with respondents with a higher household 

income (see Figure 67). 

Figure 67: Importance of Home Internet Features by Household Income 

 

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

I can choose from
multiple internet
service providers

I can buy internet
service with very high

connection speeds

I can buy internet
service with
symmetrical

connection speeds

I can be confident
that my service

provider does not sell
data about me or my

family

I can be confident
that my service

provider treats all
traffic in a 'net
neutral' way

M
e

a
n

 R
a
tin

g
 (

1
=

N
o

t 
a
t 

a
ll 

im
p

o
rt

a
n

t;
 

5
=

E
xt

re
m

e
ly

 im
p

o
rt

a
n

t)

18 to 34 years 35 to 44 years 45 to 54 years 55 to 64 years 65 years and older

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

I can choose from
multiple internet
service providers

I can buy internet
service with very high

connection speeds

I can buy internet
service with
symmetrical

connection speeds

I can be confident
that my service

provider does not sell
data about me or my

family

I can be confident
that my service

provider treats all
traffic in a 'net
neutral' way

M
e

a
n

 R
a
tin

g
 (

1
=

N
o

t 
a
t 

a
ll 

im
p

o
rt

a
n

t;
 

5
=

E
xt

re
m

e
ly

 im
p

o
rt

a
n

t)

Less than $50,000 $50,000 to $74,999 $75,000 to $99,999 $100,000 to $149,999 $150,000 or more



Multnomah County Broadband Feasibility Study | September 2020 

   67  

 

3.3.2 Television and Telephone Service  

Respondents were asked to indicate what television and telephone services are used, as well as 

cost of services. 

3.3.2.1 Television Service 

Fifty-eight percent of respondents stream television over the internet, and 33 percent have cable 

television. Much smaller shares of the market have antenna (over-the-air) service (22 percent) 

or satellite/Dish or Direct TV service (7 percent). Just four percent do not watch television (see 

Figure 68). 

Figure 68: Types of Television Service in Home 
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with younger respondents (see Figure 71). 
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Figure 69: Types of Television Service in Home by Region 

 

 

Figure 70: Types of Television Service in Home by Primary Home Internet Service 
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Figure 71: Types of Television Service in Home by Respondent Age 

  

The estimated average monthly price for satellite/Dish or DirecTV service is $87, with more than 
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Figure 72: Monthly Price of Cable or Satellite TV by Service 
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3.3.2.2 Telephone Service 

Respondents were asked about their home and mobile telephone services. Nearly nine in 10 

respondents have a cellular/mobile telephone (see Figure 73). Portland residents are somewhat 

more likely than residents of other areas to have a cellphone (see Figure 74). Just a small share 

of respondents has other types of telephone service. 

Figure 73: Home Telephone Service(s) 

 

Figure 74: Home Telephone Service(s) by Region 

 

88%

12% 12%
9%

2% 1%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Cellular/mobile
wireless

Fixed (landline)
from telephone

provider

Fixed from cable
provider

Internet-based
phone service

Do not have
telephone service

Other phone
service

P
e

rc
e

n
t 
o
f 

H
o
u
s
e

h
o
ld

s
 w

ith
 S

e
rv

ic
e

Respondents could selectmore 
than one response, and figures 
may add to more than 100%.

91%

10% 9% 8%
1% 2%

83%

5%

17% 17%

1% 2%

85%

12%
19%

22%

5%
1%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Cellular/mobile
wireless

Internet-based
phone service

Fixed from cable
provider

Fixed (landline)
from telephone

provider

Other phone
service

Do not have
telephone serviceP

e
rc

e
n
t 
o
f 

H
o
u
s
e

h
o
ld

s
 w

ith
 S

e
rv

ic
e

Portland Gresham, Fairview, Troutdale, Wood Village Other Towns/Areas

Respondents could selectmore 
than one response, and figures 
may add to more than 100%.



Multnomah County Broadband Feasibility Study | September 2020 

   71  

 

As shown in Figure 75, usage of cellular/mobile wireless telephone service is lower among those 

ages 65+ compared with young respondents, while usage of landline telephone service is higher. 

Still, cellular/mobile is the leading service across all age cohorts.  

Figure 75: Home Telephone Service(s) by Respondent Age 
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Figure 76: Job Requires Homes Internet Access 
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As illustrated in Figure 77, respondents under age 65 are more likely than those ages 65+ to have 

a job that requires internet access from home. 

Figure 77: Job Requires Homes Internet Access by Respondent Age 
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Figure 78: Internet Access Required for Job by Household Income 
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As shown in Figure 79, 34 percent of respondents indicated that someone in their household 

already teleworks from home, and another 13 percent would like to telework. Those residing in 

the Gresham, Fairview, Troutdale, Wood Village region are less likely than others to currently 

telework. 

Figure 79: Household Member Teleworking 
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Figure 80: Teleworking Status by Respondent Age 
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Figure 81: Teleworking Status by Household Income 

 

One-fifth of respondents have a home-based business and seven percent are planning to start 

one within the next three years, as illustrated in Figure 82. 

Figure 82: Own or Plan to Start a Home-Based Business 
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As shown in Figure 83, respondents ages 35 to 54 years are more likely than older and younger 

respondents to either have a home-based business. Another 11 percent of those ages 35 to 44 

years would like to start a home-based business. 

Figure 83: Own or Plan to Start a Home-Based Business by Respondent Age 

 
A high-speed data or internet connection is extremely important for most of those who 

telework or would like to telework (86 percent) and for those with a planned or existing home-

based business (79 percent), as shown in Figure 84 and Figure 85. Intuitively, those who do not 

telework or have a planned/existing home-based business find the need for high-speed internet 

for these aspects to be less important. 

Figure 84: Importance of High-Speed Internet for Teleworking 

 

16%
27% 26%

20% 14%

7%

11%
3%

7%

1%

77%

62%
71% 74%

85%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

18 to 34 years 35 to 44 years 45 to 54 years 55 to 64 years 65 years and
older

Do not have/plan to start

Plan to start one

Already have one

0% 0% 2%

11%

86%

30%

3%
9%

13%

44%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1 - Not at all
important

2 - Slightly important 3 - Moderately
important

4 - Very important 5 - Extremely
important

Teleworks/Would Like To All Respondents



Multnomah County Broadband Feasibility Study | September 2020 

   76  

 

Figure 85: Importance of High-Speed Internet for Home-Based Business 

 

3.3.4 Internet Use for Healthcare  

Respondents were asked if they or a household member use an internet connection to access 

healthcare services at home. Overall, 69 percent of households have a member who accesses 

healthcare services via their home internet connection, with usage highest in Portland compared 

with other areas (see Figure 86).  

Figure 86: Use Internet to Access Healthcare Services at Home 

 

 

2% 4% 4%

11%

79%

42%

5%
10%

8%

35%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

1 - Not at all
important

2 - Slightly important 3 - Moderately
important

4 - Very important 5 - Extremely
important

Have Existing/Planned Business All Respondents

72%

60%
64%

69%

0%

10%

20%

30%

40%

50%

60%

70%

80%

Portland Gresham, Fairview,
Troutdale, Wood Village

Other Towns/Areas Multnomah County Total

P
e

rc
e

n
t 
R

e
s
p
o
n
d
in

g
 "

Y
e

s
"



Multnomah County Broadband Feasibility Study | September 2020 

   77  

 

Respondents ages 55 and older are less likely than younger respondents to have a household 

member who accesses healthcare services via the internet (see Figure 87). 

Figure 87: Use Internet to Access Healthcare Services at Home by Respondent Age 
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As illustrated in Figure 89, usage of the internet for various services tends to be lower for older 

respondents. 

Figure 89: Internet Use for Healthcare Services by Respondent Age 
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3.3.5 Internet Use for Education  

Respondents were asked if they or a household member use an internet connection for 

educational purposes, such as completing assignments, research, or study related to coursework 

or formal education. Overall, 46 percent of respondents reported using the internet for 

educational reasons (see Figure 91). Just five percent of all respondents (or 11 percent of those 

who use the internet for education) use the internet for homeschooling. 

Figure 91: Use of Internet for Educational Purposes 

 

Use of the internet for educational purposes is significantly lower for respondents ages 65+ (see 
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Use of the internet for educational purposes is also correlated with the number of people residing 

in the household (see Figure 93). Three in 10 respondents who live alone use the internet for 

educational purposes, compared with 71 percent of respondents in households with four or more 

people. 

Figure 93: Use of Internet for Educational Purposes by Household Size 
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Respondents use the internet across a range of education levels. Among those who use the 

internet for educational purposes, 53 percent use it for continuing/adult education (see Figure 

95). 

Figure 95: Education Level for Which Internet Connection Is Used 
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Use of the internet for educational purposes is related to presence of children in the household, 

as might be expected, particularly for early childhood, primary, and secondary education needs. 

Those without children in the home are more likely to use the internet for post-graduate, 

graduate, or continuing education (see Figure 97). 

Figure 97: Education Level for Which Internet Connection Is Used by Children in Household 

 

Similarly, use of the internet for educational purposes is correlated with respondent age, as 

illustrated in Figure 98. Respondents between ages 45 to 54 are more likely than older and 

younger respondents to use the internet for primary and secondary education, and they are less 

likely to use the internet for graduate and continuing education.  

Figure 98: Education Level for Which Internet Connection Is Used by Respondent Age 

 

0%

10%

20%

30%

40%

50%

60%

70%

Early Childhood Primary Secondary Post-Secondary Graduate Continuing
Education

Other
Education Level

P
e
rc

e
n

t 
U

s
in

g
 I
n

te
rn

e
t 

fo
r 

E
d

u
ca

tio
n

a
l P

u
rp

o
s
e
s

No Children in HH Children in HH

0%

10%

20%

30%

40%

50%

60%

70%

80%

Early Childhood Primary Secondary Post-Secondary Graduate Continuing
Education

Other
Education Level

P
e
rc

e
n

t 
U

s
in

g
 I
n

te
rn

e
t 

fo
r 

E
d

u
ca

tio
n

a
l P

u
rp

o
s
e
s

18 to 34 years 35 to 44 years 45 to 54 years 55 to 64 years 65 years and older



Multnomah County Broadband Feasibility Study | September 2020 

   83  

 

Among those who use the internet for educational purposes, 38 percent said a high-speed 

internet connection is extremely important and 36 percent said it is very important for their 

education needs (see Figure 99). Importance of high-speed internet for education needs is 

greater among residents of the Gresham, Fairview, Troutdale, Wood Village region, compared 

with residents of Portland and other areas. 

Figure 99: Importance of High-Speed Internet for Education Needs 
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3.3.6 High-Speed Broadband Market and the Role of the Government  

Respondents were asked their opinions about the role of the County or the eastside ŎƛǘƛŜǎ όάǘƘŜ 

Citiesέύ in providing or promoting broadband communications services within the area. Figure 

100 illustrates the mean ratings, while Figure 101 provides detailed responses to each portion of 

the question. 

Figure 100: Opinions About the Role(s) for Multnomah County and the Cities (Mean Ratings) 
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Overall, there is support for ensuring access to competitively-priced broadband services, for all 

residents, students, and low-income residents, with approximately six in 10 strongly agreeing. 

One-third strongly agreed the Partner Agencies should provide build a publicly financed network 

on which the Partner Agencies offer competitive internet services, and one-fourth strongly 

agreed the Partner Agencies should build such a network on which private sector companies 

could offer internet services. 

As illustrated in Figure 102, residents of the Gresham, Fairview, Troutdale, Wood Village region 

were less likely to agree that the Partner Agencies should ensure access to competitively priced 

broadband internet services, compared with those who reside in Portland and other areas. 

Figure 102: Opinions About the Role(s) for Multnomah County and the Cities by Region 
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Figure 103: Opinions About the Broadband Internet Market (Mean Ratings) 
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Among the factors listed, respondents were most likely to agree that the availability of high-

speed internet is a factor when starting a home-based business (64% agree or strongly agree) or 

when choosing where to live (56% agree or strongly agree), and that high-speed home internet 

is important for their work/job (61% agree or strongly agree). 

At the same time, only four in 10 agreed or strongly agreed that the market currently provides 

high-speed internet at prices they can afford, suggesting some need for affordable broadband 

internet among a segment of respondents. Just four in 10 are willing to pay a premium for access 

to high-speed internet. 

Residents of the Gresham, Fairview, Troutdale, Wood Village region were less likely than 

residents of Portland and other areas to agree that the availability of high-speed internet is a 

factor they would consider when starting a home-based business, that high-speed home internet 

service is importance for their work/job, and that they would be willing to pay a premium for 

access to high-speed internet (see Figure 105). 

Figure 105: Opinions About the Broadband Internet Market by Region 

 

3.9

3.8

3.6

3.3

3.3

3.2

3.5

3.2

3.4

3.2

3.2

2.8

3.8

3.7

3.5

3.4

3.3

3.2

1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

The availability of high-speed internet is a factor I would
consider when determining to start a home-based business

High-speed home internet service is important for my
work/job

The availability of high-speed internet is a factor I would
consider when choosing where to live

High-speed internet service is important for my family's
educational opportunities

The market currently offers high-speed internet at prices
that my family can afford

I am willing to pay a premium for access to high-speed
internet

Mean Rating: 1= Strongly Disagree and 5=Strongly Agree

Portland Gresham, Fairview, Troutdale, Wood Village Other Towns/Areas



Multnomah County Broadband Feasibility Study | September 2020 

   88  

 

As illustrated in Figure 106, respondents ages 65+ were less likely to agree with statements about 

broadband internet service. Also, agreement with the availability of affordable high-speed 

internet and the willingness to pay a premium for access to high-speed internet was lower for 

those earning less than $50,000 per year (see Figure 107). 

Figure 106: Opinions About the Broadband Internet Market by Respondent Age 
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Respondents were asked their opinion on the main role for the County and/or the Cities with 

respect to broadband access. As shown in Figure 108, nearly one-half of respondents feel the 

County/Cities should build a broadband network, including 36 percent of respondents who feel 

the County/Cities should operate the network. This opinion is somewhat more popular among 

Portland residents compared with residents of other areas. Just six percent of respondents said 

the County/Cities should have no role in broadband access, and 23 percent were unsure. 

Figure 108: Role of Partner Agencies with Respect to Broadband Access 

 

Respondents under age 35 expressed more support than did older respondents for the Partner 

Agencies to build a broadband network (see Figure 109). 

Figure 109: Role of Partner Agencies with Respect to Broadband Access by Respondent Age 
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3.3.6.1 Willingness to Purchase High-Speed Internet Service 

Respondents were asked if they would be willing to purchase 1 Gbps high-speed internet service 

for various price levels from another commercial service provider. The mean willingness to 

purchase across this array of questions is illustrated in Figure 110, while detailed responses are 

illustrated in Figure 111. 

Figure 110: Willingness to Purchase 1 Gbps Internet from Commercial Service Provider  
(Mean Ratings) 

 

Figure 111: Willingness to Purchase 1 Gbps Internet from Commercial Service Provider 
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wŜǎǇƻƴŘŜƴǘǎΩ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ ǇǳǊŎƘŀǎŜ м DōǇǎ ƛƴǘŜǊƴŜǘ ǎŜǊǾƛŎŜ ŦǊƻƳ ŀƴƻǘƘŜǊ ŎƻƳƳŜǊŎƛŀƭ ǇǊƻǾƛŘŜǊ 

is high at $50 per month, but it drops considerably as the price increases. The mean rating falls 

to 3.4 at a price point of $70 per month and 2.5 at a price point of $90 per month (slightly to 

moderately willing).  

From another perspective, 74 percent of respondents are extremely willing to purchase 1 Gbps 

internet for $50 per month, dropping to 34 percent at $70 per month and 15 percent at $90 per 

month.  

The willingness to purchase high-speed internet service from another commercial provider is 

somewhat lower in the Gresham, Fairview, Troutdale, Wood Village region for most price points 

(see Figure 112). 

Figure 112: Willingness to Purchase 1 Gbps Internet from Commercial Service Provider  
by Region 
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Figure 113: Willingness to Purchase 1 Gbps Internet Service from Another Commercial Provider by 
Household Income 

 

Figure 114: Willingness to Purchase 1 Gbps Internet Service from Another Commercial Provider by 
Household Size 
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Respondents were also asked if they would be willing to purchase 1 Gbps internet service at 

various price levels from the County and/or Cities. The mean willingness to purchase across this 

array of questions is illustrated in Figure 115, while detailed responses are illustrated in Figure 

116. 

Figure 115: Willingness to Purchase 1 Gbps Internet from the Partner Agencies (Mean Ratings) 

 

Figure 116: Willingness to Purchase 1 Gbps Internet from the Partner Agencies 

 

4.3

3.5

2.6

1.9

1.5
1.3

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

$50/MONTH $70/MONTH $90/MONTH $110/MONTH $130/MONTH $150/MONTH

M
e

a
n

 R
a
tin

g
: 

1
=

 N
o

t 
a
t 

A
ll 

W
ill

in
g

; 
5
=

 E
xt

re
m

e
ly

 W
ill

in
g

10%

23%

42%

62%

74%

86%

5%

6%

10%

11%

14%

6%

5%

11%

16%

14%

6%
6%

8%

21%

16%

6%

3% 0%

72%

39%

17%
7%

2% 2%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

$50/month $70/month $90/month $110/month $130/month $150/month

5 - Extremely willing

4 - Very willing

3 - Moderately willing

2 - Slightly willing

1 - Not at all willing



Multnomah County Broadband Feasibility Study | September 2020 

   94  

 

Respondents would be extremely willing to purchase high-speed internet from the Partner 

Agencies for $50 per month, but willingness drops considerably at higher price points. Willingness 

to purchase does not vary significantly whether it was offered by another commercial service 

provider or by the County and/or the Cities (see Figure 117). 

Figure 117: Willingness to Purchase 1 Gbps Internet at Various Price Levels by Provider 

 

The willingness to purchase high-speed internet service from the County is somewhat lower in 
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Figure 118: Willingness to Purchase 1 Gbps Internet Service from Partner Agencies by Region 
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The likelihood of purchasing high-speed internet tends to increase as household income 

increases (see Figure 119). Additionally, households with just one member would be less likely to 

purchase high-speed internet service from the County (see Figure 120). 

Figure 119: Willingness to Purchase 1 Gbps Internet Service from Partner Agencies 
by Household Income 

 

Figure 120: Willingness to Purchase 1 Gbps Internet Service from Partner Agencies 
by Household Size 
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3.3.7 Respondent Demographics  

Basic demographic information was gathered from survey respondents and is summarized in this 

section. Several comparisons of respondent demographic information and other survey 

questions were provided previously in this report. 

As indicated previously in Figure 1 regarding age-weighting, disproportionate shares of survey 

respondents were in the older age cohorts relŀǘƛǾŜ ǘƻ ǘƘŜ /ƻǳƴǘȅΩǎ adult population as a whole. 

Approximately 45 percent of survey respondents are ages 65 and older, compared with 15 

percent of the population. Conversely, only 20 percent of survey respondents are ages 18 to 34, 

compared with 53 percent of the population (see Figure 121). The weighted survey results 

presented in this report are adjusted to account for these differences and to provide results that 

ŀǊŜ ƳƻǊŜ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ƻŦ ǘƘŜ /ƻǳƴǘȅΩǎ ǇƻǇǳƭŀǘƛƻƴΣ ŀǎ ŘƛǎŎǳǎǎŜŘ ǇǊŜǾƛƻǳǎƭȅΦ 

Figure 121: Age of Respondents and Multnomah County Adult Population 
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respondents to have children in the household. Approximately three in 10 respondents ages 35 
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Table 14: Demographic Profile by Respondent Age 

Age Cohort 18-34 35-44 45-54 55-64 65+ Total 
Highest level 
of education 

Some high school 1% 1% 0% 1% 2% 1% 

Completed high school 9% 14% 12% 16% 15% 13% 

Two-year college or technical degree 8% 11% 20% 17% 18% 14% 

Four-year college degree 49% 36% 35% 35% 23% 37% 

Graduate degree 32% 38% 33% 31% 41% 35% 

Weighted Count 232 353 176 164 167 1095 

Approximate 
annual 
household 
income 

Less than $25,000 2% 6% 2% 10% 9% 6% 

$25,000 to $49,999 14% 9% 6% 13% 22% 12% 

$50,000 to $74,999 26% 15% 17% 22% 23% 20% 

$75,000 to $99,999 17% 19% 12% 18% 20% 17% 

$100,000 to $149,999 24% 25% 27% 14% 18% 22% 

$150,000 to $199,999 4% 11% 15% 10% 4% 9% 

$200,000 or more 13% 15% 19% 13% 5% 13% 

Weighted Count 224 324 159 136 139 997 

Race/Ethnicity Other race/ethnicity 18% 21% 12% 16% 7% 16% 

White/Caucasian only 82% 79% 88% 84% 93% 84% 

Weighted Count 228 347 174 159 162 1089 

Total 
Household 
Size (Adults + 
Children) 

1 15% 18% 17% 32% 34% 22% 

2 56% 33% 39% 48% 53% 44% 

3 20% 19% 18% 14% 9% 17% 

4 or more 10% 30% 26% 7% 4% 17% 

Weighted Count 231 353 176 164 165 1106 

Presence of 
Children in HH 

No Children in HH 87% 57% 67% 94% 98% 77% 

Children in HH 13% 43% 33% 6% 2% 23% 

Weighted Count 231 353 176 164 165 1106 

Own or Rent 
Residence 

Own 42% 69% 90% 84% 86% 72% 

Rent 58% 31% 10% 16% 14% 28% 

Weighted Count 230 353 176 163 163 1105 

Number of 
years lived at 
current 
residence 

Less than 1 year 40% 7% 6% 3% 1% 12% 

1 to 2 years 21% 15% 11% 11% 7% 14% 

3 to 4 years 23% 32% 9% 11% 7% 20% 

5 or more years 16% 45% 74% 75% 84% 54% 

Weighted Count 232 353 172 160 165 1104 

 

As illustrated in Table 15, residents of the Gresham, Fairview, Troutdale, Wood Village region are 

somewhat older than Portland residents and residents of other towns/unincorporated areas, and 

they have a somewhat lower level of education. Portland residents are more likely than others 

to be renters. 
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Table 15: Demographic Profile by Region 

Age Cohort Portland 

Gresham, 
Fairview, 
Troutdale, 

Wood Village 
Other 

Towns/Areas 
Age of Respondent 18 to 34 years 26% 19% 13% 

35 to 44 years 40% 28% 27% 

45 to 54 years 15% 17% 18% 

55 to 64 years 10% 19% 19% 

65 years and older 10% 17% 22% 

Weighted Count 494 272 322 

Highest level of 
education 

Some high school 1% 2% 0% 

Completed high school 10% 28% 11% 

Two-year college or technical degree 11% 24% 12% 

Four-year college degree 40% 26% 37% 

Graduate degree 38% 20% 40% 

Weighted Count 494 274 321 

Approximate 
annual household 
income 

Less than $25,000 5% 6% 3% 

$25,000 to $49,999 13% 9% 11% 

$50,000 to $74,999 17% 35% 15% 

$75,000 to $99,999 17% 19% 16% 

$100,000 to $149,999 24% 20% 24% 

$150,000 to $199,999 9% 7% 13% 

$200,000 or more 16% 4% 19% 

Weighted Count 455 244 293 

Race/Ethnicity Other race/ethnicity 16% 20% 16% 

White/Caucasian only 84% 80% 84% 

Weighted Count 490 269 318 

Total Household 
Size (Adults + 
Children) 

1 22% 14% 17% 

2 43% 43% 43% 

3 18% 14% 16% 

4 or more 16% 29% 24% 

Weighted Count 497 278 322 

Presence of 
Children in HH 

No Children in HH 76% 70% 69% 

Children in HH 24% 30% 31% 

Weighted Count 497 278 322 

Own or Rent 
Residence 

Own 66% 81% 88% 

Rent 34% 19% 12% 

Weighted Count 496 276 322 

Number of years 
lived at current 
residence 

Less than 1 year 15% 8% 9% 

1 to 2 years 15% 14% 12% 

3 to 4 years 22% 17% 20% 

5 or more years 48% 60% 60% 

Weighted Count 494 279 323 
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¢ƘŜ ǊŜǎǇƻƴŘŜƴǘǎΩ ƘƛƎƘŜǎǘ ƭŜǾŜƭ ƻŦ ŜŘǳŎŀǘƛƻƴ ŀǘǘŀƛƴŜŘ ƛǎ ǎǳƳƳŀǊƛȊŜŘ ƛƴ Figure 122. More than 

seven in 10 respondents have either a four-year college degree or a graduate, professional, or 

doctorate degree. 

Figure 122: Education of Respondent 

 

More than four in 10 respondents have a household income of $100,000 or more. Another 18 

percent of respondents have a household income under $50,000, as shown in Figure 123. 

Figure 123: Annual Household Income 
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Most survey respondents (86 percent) are white, non-Hispanic, as illustrated in Figure 124.  

Figure 124: Race/Ethnicity 

 

Figure 125: Total Household Size 
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Figure 126: Number of Children in the Household 

 

Most respondents own their home (see Figure 127). More than one-half of respondents have 

lived at their residence for five or more years, as shown in Figure 128. 

Figure 127: Own or Rent Residence 

 

 

  

No Children in HH
77%

One child
11%

Two children
10%

Three children, 1%

Four+ children, 1%

Children in HH, 23%

Own, 72%

Rent, 28%



Multnomah County Broadband Feasibility Study | September 2020 

   102  

 

Figure 128: Length of Residence at Current Address 
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4 A Survey Found Businesses Are Highly Connected and Value 

Broadband  
As part of this initiative, we also conducted an online survey of businesses in January and 

CŜōǊǳŀǊȅ нлнлΦ ¢ƘŜ ǎǳǊǾŜȅ ŎŀǇǘǳǊŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ōǳǎƛƴŜǎǎŜǎΩ ŎǳǊǊŜƴǘ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ 

services, satisfaction with those services, desire for improved services, willingness to pay for 

faster internet speeds, and opinions regarding the role of the Partner Agencies regarding internet 

access and service. A copy of the survey instrument is included in Appendix B. 

A key focus of the survey ǿŀǎ ǘƻ ŀǎǎŜǎǎ ōǳǎƛƴŜǎǎŜǎΩ ǳǎŜ ƻŦ ƛƴǘŜǊƴŜǘ ǎŜǊǾƛŎŜǎ ŀƴŘ ǿƘŜǘƘŜǊ 

ōǳǎƛƴŜǎǎŜǎΩ ƴŜŜŘǎ ŀǊŜ ōŜƛƴƎ ƳŜǘΦ Key findings include: 

¶ Two-thirds of businesses have a cable modem connection (58 percent with business; 9 

percent with residential). Fiber (15 percent) and DSL (6 percent) comprise smaller shares of 

the business market. Home-based businesses are more likely than others to have a 

residential account cable modem (43 percent). 

¶ 44 percent of businesses provide internet access to customers over Wi-Fi hot spots, 

including 25 percent that said it is used regularly. Businesses reported that their website is 

very important for sharing information with customers and potential customers, and only 

moderately important for other functions. 

¶ Respondents rated connection reliability as the most important business internet service 

aspect, with seven in 10 saying it is extremely important. Overall, respondents are 

moderately satisfied with their internet service. The largest gap between importance and 

satisfaction is for reliability, followed by price paid for service and overall customer service. 

¶ The most important internet-based services and activities to businesses are cloud-based 

collaboration/file-sharing and large data/file transfers, etc., as well as VoIP, e-commerce, 

and providing online customer satisfaction. 

¶ Business internet customers are moderately satisfied with their service provider. Six in 10 

respondents would be very or extremely likely to switch providers if an alternative provider 

offered greater network bandwidth and greater speeds. One-half would be very or 

extremely likely to switch providers if an alternative provider were less expensive. 

¶ Overall, there is support for ensuring access to competitively-priced broadband services. 

Three-fourths of respondents agreed or strongly agreed that the Partner Agencies should 

ensure access for all businesses. 

¶ Respondents are only slightly to moderately willing to purchase high-speed internet service 

from another commercial provider for $300 per month, and willingness drops sharply at 
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higher price points. Willingness to purchase is higher for larger businesses with gross 

revenues of $5 million or more.  

This report documents the survey process, discusses methodologies, presents results, and 

provides key findings that will help Multnomah County assess the current state and ongoing 

needs of businesses regarding high-speed communications services. 

4.1 Survey Process 

A total of 14,716 survey invitations were sent on January 28, 2020, with reminders approximately 

one week after the initial invitation. Final reminders were sent on February 13, 2020, and the 

survey closed on March 1, 2020. 

A total of 450 completed surveys were received by the date of analysis, providing a gross 

response rate of 3.1 percent. Because 857 invitations were undeliverable, the net response rate 

was 3.2 percent. 

The survey responses were exported into SPSS23 software and the entries were coded and 

labeled. SPSS databases were formatted, cleaned, and verified prior to the data analysis. Address 

information was merged with the survey results using the unique identifiers included in each 

survey invitation. The survey data was evaluated using techniques in SPSS including frequency 

tables, cross-tabulations, and means functions. Statistically significant differences between 

subgroups of response categories are highlighted and discussed where relevant. 

 The following sections summarize the survey findings. 

4.2 Survey Results 
The results presented in this report are based on analysis of information provided by 450 

businesses in Multnomah County. Unless otherwise indicated, the percentages reported are 

baǎŜŘ ƻƴ ǘƘŜ άǾŀƭƛŘέ ǊŜǎǇƻƴǎŜǎ ŦǊƻƳ ǘƘƻǎŜ ǿƘƻ ǇǊƻǾƛŘŜŘ ŀ ŘŜŦƛƴƛǘŜ ŀƴǎǿŜǊ ŀƴŘ Řƻ ƴƻǘ ǊŜŦƭŜŎǘ 

ƛƴŘƛǾƛŘǳŀƭǎ ǿƘƻ ǎŀƛŘ άŘƻƴΩǘ ƪƴƻǿέ ƻǊ ƻǘƘŜǊǿƛǎŜ ŘƛŘ ƴƻǘ ǎǳǇǇƭȅ ŀƴ ŀƴǎǿŜǊ ōŜŎŀǳǎŜ ǘƘŜ ǉǳŜǎǘƛƻƴ 

did not apply to them. Key differences by business types are noted where appropriate.  

4.2.1 Business Information  

Basic information was gathered from survey respondents to profile businesses in the survey. Key 

comparisons of survey responses by businesses characteristics are provided in this report. The 

following charts in this section highlight characteristics of businesses in the survey sample. 

Three-fourths of businesses are the sole location, and one-half of businesses have fewer than 

five full-time employees. Nearly one-half (46 percent) of businesses are in a leased 

 
23 Statistical Package for the Social Sciences ( http://www -01.ibm.com/software/analytics/spss/) 

http://www-01.ibm.com/software/analytics/spss/
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office/retail/studio space, and 14 percent are in an owned office/retail/studio space. Two-thirds 

of survey respondents are the business owner. 

A range of market areas are represented, with one-fourth of businesses having a market area 

within 500 miles of the location, one-fifth within Oregon only, and one-fifth within Multnomah 

County only. Another one-fifth of businesses operate throughout the United States, and 12 

percent are international. Professional services (23 percent) is the leading industry represented 

in the sample, followed by nonprofits (12 percent). 

Thirty-nine percent of businesses had a gross revenue of at least $1 million in 2019, including 

nine percent with $10 million or more. Another 17 percent of businesses had a gross revenue of 

less than $100,000, and 27 percent brought in $100,000 but less than $500,000. 

One-fourth of businesses have an annual telecommunications expense of $5,000 or more, while 

22 percent spend less than $1,000 per year. Additionally, 27 percent of businesses have zero 

annual expenses for mobile services, while 23 percent spend $500 to $999 and 24 percent spend 

$1,000 to $2,499 per year. 

Almost all (98 percent) of businesses have personal computers, and 90 percent have 

smartphones. Specifically, 42 percent of businesses have one to four computers, and 51 percent 

have one to four smartphones. Just a small share of businesses has 20 or more devices. 
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Figure 129: Business Location Type 

 

Figure 130: Number of Full-Time Employees 
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Figure 131: Type of Facility Figure 132: Market Area 

  

Figure 133: Industry 
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Figure 134: 2019 Gross Revenue 

 

Figure 135: Telecommunications Expense Figure 136: Mobile Service Expense 
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Figure 137: Number of Personal Computers Figure 138: Number of Smartphones 

  

Figure 139: Role in Business 
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Table 16 and Table 17 show annual expenses for telecommunications and mobile services for key 

groups. Sole locations, those with fewer full-time employees, home-based businesses, and those 

with lower gross revenues spend less, as would be expected. These types of businesses also have 

fewer devices, as shown in Table 18 and Table 19. 

Table 16: Annual Telecommunications Expense 
 

Less than 
$1,000 

$1,000 to 
$2,499 

$2,500 to 
$4,999 

$5,000 or 
more Total Count 

Description of 
business at 
location 

Sole location of 
business 

24% 38% 21% 18% 333 

Other/multiple 
locations 

13% 19% 15% 53% 107 

Number of full-
time employees 
at location 

Fewer than 5 33% 42% 18% 7% 224 

5 to 9 15% 26% 26% 33% 80 

10 to 19 5% 25% 23% 47% 60 

20 or more 5% 13% 11% 70% 61 

Type of facility Home-based 45% 44% 5% 6% 80 

Leased 18% 32% 23% 27% 271 

Owned 10% 27% 19% 44% 91 

Company's 
gross revenue 

Less than $100k 53% 41% 1% 4% 75 

$100-$499k 28% 48% 19% 4% 120 

$500-$999k 18% 29% 37% 16% 68 

$1-$4.99 million 5% 30% 25% 40% 109 

$5 million or more 5% 6% 11% 78% 65 

*Read across rows for the distribution of annual telecommunications expense for each group, e.g. 24% of those in a sole 
location spend less than $1,000, 38% spend $1,000 to $2,499, and so on. Read down columns to compare expenses for each 
group, e.g. 24% of those in a sole location spend less than $1,000, compared with 13% of those with multiple locations. 

Table 17: Annual Mobile Service Expense 

 Zero $500 to $999 
$1,000 to 
$2,499 

$2,500 or 
more Total Count 

Description of 
business at 
location 

Sole location of 
business 

30% 25% 25% 20% 332 

Other/multiple 
locations 

18% 17% 23% 43% 108 

Number of full-
time employees 
at location 

Fewer than 5 30% 32% 26% 12% 223 

5 to 9 24% 21% 25% 30% 80 

10 to 19 32% 10% 18% 40% 60 

20 or more 16% 11% 15% 58% 62 

Type of facility Home-based 23% 37% 29% 10% 78 

Leased 29% 20% 23% 28% 273 

Owned 23% 20% 23% 34% 91 

Company's 
gross revenue 

Less than $100k 30% 38% 26% 7% 74 

$100-$499k 33% 26% 33% 8% 119 

$500-$999k 32% 26% 19% 23% 69 

$1-$4.99 million 24% 15% 24% 38% 110 

$5 million or more 14% 12% 14% 60% 65 

*Read across rows for the distribution of annual mobile service expense for each group, e.g. 30% of those in a sole location 
spend $0, 25% spend $500 to $999, and so on. Read down columns to compare expenses for each group, e.g. 30% of those 
in a sole location have zero mobile service expenses, compared with 18% of those with multiple locations. 
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Table 18: Number of Personal Computers at Multnomah County Location(s) 

 None 1 to 4 5 to 9 10 to 19 20 to 49 50 + Total Count 

Description of 
business at location 

Sole location of 
business 

3% 50% 26% 13% 6% 2% 331 

Other/multiple 
locations 

0% 19% 25% 22% 22% 12% 105 

Number of full-time 
employees at 
location 

Fewer than 5 3% 71% 20% 4% 1% 0% 220 

5 to 9 1% 14% 58% 20% 6% 1% 80 

10 to 19 0% 13% 20% 42% 20% 5% 60 

20 or more 0% 3% 11% 21% 38% 26% 61 

Type of facility Home-based 4% 81% 10% 3% 3% 0% 80 

Leased 2% 38% 27% 19% 10% 5% 269 

Owned 1% 22% 38% 12% 17% 9% 89 

Company's gross 
revenue 

Less than $100k 5% 80% 9% 1% 4% 0% 74 

$100-$499k 3% 69% 24% 5% 0% 0% 118 

$500-$999k 3% 32% 46% 16% 3% 0% 68 

$1-$4.99 million 0% 14% 36% 33% 15% 3% 110 

$5 million+ 0% 11% 11% 16% 33% 29% 63 

Annual tele- 
communications 
expense 

Less than $1,000 5% 66% 22% 8% 0% 0% 93 

$1,000 to $2,499 2% 57% 26% 13% 3% 0% 144 

$2,500 to $4,999 1% 38% 37% 15% 5% 4% 84 

$5,000 or more 0% 10% 22% 22% 30% 16% 115 

*Read across rows for the distribution of number of personal computers for each group, e.g. 3% of those in a sole 
location of zero computers, 50% have 1 to 4 computers, and so on. Read down columns to compare number of 
computers for each group, e.g. 50% of those in a sole location have 1 to 4 computers, compared with 19% of 
those with multiple locations. 

Table 19: Number of Smartphones at Multnomah County Location(s) 

 None 1 to 4 5 to 9 10 to 19 20 to 49 50 + Total Count 

Description of 
business at location 

Sole location of 
business 

12% 57% 16% 11% 3% 1% 334 

Other/multiple 
locations 

3% 34% 17% 22% 12% 12% 107 

Number of full-time 
employees at 
location 

Fewer than 5 12% 76% 9% 2% 1% 0% 224 

5 to 9 12% 33% 42% 10% 0% 2% 81 

10 to 19 3% 22% 10% 56% 7% 2% 59 

20 or more 5% 8% 16% 19% 29% 23% 62 

Type of facility Home-based 10% 86% 4% 0% 0% 0% 80 

Leased 10% 44% 18% 17% 6% 4% 271 

Owned 9% 43% 20% 14% 8% 7% 92 

Company's gross 
revenue 

Less than $100k 12% 81% 5% 0% 1% 0% 75 

$100-$499k 16% 70% 11% 3% 0% 0% 120 

$500-$999k 14% 51% 29% 3% 3% 0% 69 

$1-$4.99 million 4% 35% 25% 29% 7% 1% 110 

$5 million+ 2% 9% 11% 31% 20% 27% 64 

Annual tele- 
communications 
expense 

Zero 29% 38% 12% 15% 3% 3% 119 

$500 to $999 3% 72% 19% 4% 1% 1% 101 

$1,000 to $2,499 3% 71% 11% 11% 4% 0% 107 

$2,500 or more 1% 28% 23% 23% 13% 12% 114 

*Read across rows for the distribution of number of smartphones for each group, e.g. 12% of those in a sole 
location of zero smartphones, 57% have 1 to 4 smartphones, and so on. Read down columns to compare number 
of smartphones for each group, e.g. 57% of those in a sole location have 1 to 4 smartphones, compared with 34% 
of those with multiple locations. 
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4.2.2 Internet Services  

Respondents were asked about their business internet connection, use of the internet for various 

activities, and satisfaction and importance of features related to internet service. This 

information proǾƛŘŜǎ ǾŀƭǳŀōƭŜ ƛƴǎƛƎƘǘ ƛƴǘƻ ōǳǎƛƴŜǎǎŜǎΩ ƴŜŜŘ ŦƻǊ ǾŀǊƛƻǳǎ ƛƴǘŜǊƴŜǘ ŀƴŘ ǊŜƭŀǘŜŘ 

communications services. 

4.2.2.1 Internet Service Connection 

Respondents were asked what internet services are available at their business location, as well 

as what primary internet service connection they have. As illustrated in Figure 140 and Figure 

141, seven in 10 respondents said cable modem connection is available, and two-thirds said this 

is their primary internet connection (including 58 percent with business cable modem 

connection). DSL and fiber comprise smaller shares of the business market. 

Figure 140: Internet Services Available 

 

Figure 141: Internet Services Purchased 
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Home-based businesses are more likely than others to have a residential account cable modem 

(see Figure 142). Among all businesses with residential cable, the primary reasons cited are: no 

need for faster internet at this location (19 responses), residential speed internet meets our 

needs at this location (18 responses), and faster internet is too expensive (14 responses).  

Figure 142: Primary Internet Service Connection by Type of Facility 

 

Similarly, a higher share of businesses with lower gross revenue and lower telecommunications 
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Figure 143: Primary Internet Service Connection by 2019 Gross Revenue 

 

Figure 144: Primary Internet Service Connection by Annual Telecommunications Expense 
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Figure 145: Business Provides Internet Over Wi-Fi Hot Spots 
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Figure 147: Importance of Internet Service Aspects 
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Figure 148: Importance of Internet Services by Business Location Type 
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Figure 149: Importance of Internet Services by Type of Facility 
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Figure 150: Importance of Website (Mean Ratings) 

 

Figure 151: Importance of Website 
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4.2.2.4.1 Importance 

Respondents rated connection reliability as the most important business internet service aspect, 

with seven in 10 saying it is extremely important, as shown in Table 20. Other service aspects are 

very important to respondents as well, with approximately one-third saying they are extremely 

important and four in 10 saying they are very important. 

Table 20: Importance of Internet Service Aspects 

 

4.2.2.4.2 Satisfaction 

Overall, respondents are moderately satisfied with their internet service, as shown in Table 21. 

They are least satisfied with total price paid for service, which is typical of internet satisfaction 

surveys. The lower satisfaction levels could indicate a desire for improved service offerings or a 

willingness to switch internet service providers if needs are not being met. 

Table 21: Satisfaction with Internet Service Aspects 
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extremely high level of importance placed on some aspects (such as reliability) may make it nearly 

impossible to attain satisfaction levels equal to importance levels. 

Figure 152: Importance of and Satisfaction with Internet Service Aspects 

 

The difference between importance and satisfaction of internet service aspects is also presented 

in the "gap" analysis table (see Table 22). The largest gap between importance and satisfaction 

is for reliability, followed by price paid for service and overall customer service. 
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other under-performing service areas. The lower satisfaction levels could indicate a desire for 

improved service offerings or a willingness to switch internet service providers if needs are not 

being met. 

Figure 153: LƴǘŜǊƴŜǘ {ŜǊǾƛŎŜ !ǎǇŜŎǘ άvǳŀŘǊŀƴǘέ !ƴŀƭȅǎƛǎ 
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4.2.2.5 Speed of Internet Service 

hǾŜǊŀƭƭΣ Ƴƻǎǘ ƛƴǘŜǊƴŜǘ ǎǳōǎŎǊƛōŜǊǎ ƛƴ ǘƘŜ ƳŀǊƪŜǘ ŀǊŜŀ ƘŀǾŜ άƳŜŘƛǳƳέ ƻǊ άŦŀǎǘέ ƛƴǘŜǊƴŜǘ ǎŜǊǾƛŎŜΣ 

according to respondents. Fiber-optic subscribers were more likely than DSL and cable modem 

ŘŜǎŎǊƛōŜǊǎ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜƛǊ ŎƻƴƴŜŎǘƛƻƴ ŀǎ άǾŜǊȅ ŦŀǎǘΣέ ŀƭǘƘƻǳƎƘ Ŏƻǳnts are based on a small 

number of respondents (see Figure 154). 

Figure 154: Internet Speed (Respondent Opinion) by Primary Internet Service 
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Figure 155: Monthly Price for Internet Service 
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As may be expected, monthly cost of internet service is correlated with gross income (see Figure 

156). Businesses with higher gross income spend more per month on internet service than do 

those with lower earnings. 

Figure 156: Monthly Price for Internet Service by 2019 Gross Revenue 

 

Most respondents said their internet service is not very affordable (63 percent) or not at all 
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Figure 157: Affordability of Internet Service 
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4.2.2.7 Internet -Based Services and Activities 

LƴǘŜǊƴŜǘ ǎǳōǎŎǊƛōŜǊǎ ǿŜǊŜ ŀǎƪŜŘ ǘƻ ŜǾŀƭǳŀǘŜ ǘƘŜƛǊ ǎŀǘƛǎŦŀŎǘƛƻƴ ǿƛǘƘ ǘƘŜƛǊ ōǳǎƛƴŜǎǎΩǎ ŀōƛƭƛǘȅ ǘƻ 

perform various internet-based services and activities. This was compared with importance 

ratings given for these same aspects. Detailed responses given to importance and satisfaction are 

illustrated in Figure 158 and Figure 159. Mean ratings are compared in Figure 160. 

4.2.2.7.1 Importance 

The most important internet-based services and activities to businesses are cloud-based 

collaboration/file-sharing and large data/file transfers, etc., as well as VoIP, e-commerce, and 

providing online customer satisfaction. 

Figure 158: Importance of Internet-Based Services and Activities 

 

  

13%

12%

8%

9%

20%

11%

15%

5%

17%

6%

6%

12%

6%

11%

11%

16%

9%

8%

25%

19%

14%

27%

15%

15%

25%

28%

18%

20%

15%

29%

19%

25%

26%

21%

20%

26%

24%

23%

30%

44%

48%

28%

50%

43%

23%

19%

34%

44%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Videoconferencing

Large data/file transfers, online data storage,
backup/recovery

VoIP

Streaming high-quality video

Cloud-based collaboration and file sharing

E-commerce (online transactions)

Telemetry and monitoring

Filing permits or other electronic government activities

Connecting to another office or business location

Providing online customer service

Not at all important Slightly important Moderately important Very important Extremely important



Multnomah County Broadband Feasibility Study | September 2020 

   125  

 

4.2.2.7.2 Satisfaction 

Respondents are most satisfied with e-commerce and cloud-based collaboration and file-sharing, 

followed by filing permits or other electronic government activities and providing online 

customer service. 

Figure 159: Satisfaction with Internet-Based Services and Activities 
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Figure 160: Importance of and Satisfaction with Internet-Based Services and Activities 
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4.2.2.8 Customer Satisfaction and Loyalty  

Respondents were asked a series of questions to help assess customer satisfaction and customer 

loyalty. As shown in Figure 161, business internet customers are moderately satisfied with their 

service provider (mean rating of 6.3, with a median of 7.0, on a scale where 1=Very dissatisfied 

and 10=Very satisfied).  

Mean and median customer expectation scores (mean rating of 5.7, with a median of 6.0, on a 

scale where 1=Fallen short of expectations and 10=Exceeded expectations) suggest that internet 

service providers are meeting expectations (neither falling short of nor exceeding expectations). 

Figure 161: Satisfaction and Expectations Scores by Connection Type (Mean Ratings) 

 

Additionally, respondents were asked their likelihood of recommending their internet service 

provider, renewing their contract, and switching providers. The average likelihood scores are 

illustrated in Figure 162, while detailed responses are illustrated in Figure 163. Overall, customers 
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Nearly one-half (46 percent) of respondents are very or extremely likely to renew their contract, 

but only 22 percent are very or extremely likely to recommend their provider. 
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Figure 162: Likelihood of Recommending, Renewing, or Switching Providers (Mean Ratings) 

 

Figure 163: Likelihood of Recommending, Renewing, or Switching Providers 

 

  

3.7

3.4

3.3

2.7

1.0 2.0 3.0 4.0 5.0

Switch your internet service provider if an
alternative provider offered greater network

bandwidth and faster speeds

 Switch your internet service provider if an
alternative provider were less expensive

Renew your contract with your internet
service provider

Recommend your internet service provider to
someone else

Mean Rating (1=Not at all likely and 5=Extremely likely)

4%

7%

5%

20%

13%

19%

13%

21%

24%

23%

36%

37%

26%

26%

35%

17%

33%

25%

11%

5%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%

Switch your internet service provider if an
alternative provider offered greater network

bandwidth and faster speeds

 Switch your internet service provider if an
alternative provider were less expensive

Renew your contract with your internet service
provider

Recommend your internet service provider to
someone else

1 - Not at all likely 2 3 4 5 - Extremely likely



Multnomah County Broadband Feasibility Study | September 2020 

   129  

 

4.2.2.9 Telecommuting  

As shown in Figure 164, 57 percent of respondents indicated that their business permits 

employees to telecommute. Businesses with market areas outside of Oregon are more likely to 

permit telecommuting and to have employees who telecommute and live outside of a metro 

area, compared with those within Oregon or Multnomah County only. 

Figure 164: Business Permits Employees to Telecommute 
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4.2.3 Respondent Opinions  

wŜǎǇƻƴŘŜƴǘǎ ǿŜǊŜ ŀǎƪŜŘ ǘƘŜƛǊ ƻǇƛƴƛƻƴǎ ŀōƻǳǘ ǘƘŜ /ƻǳƴǘȅΩǎ ƻǊ /ƛǘƛŜǎΩ ǊƻƭŜ ƛƴ ǇǊƻǾƛŘƛƴƎ ƻǊ 

promoting broadband communications services within the area. Figure 167 illustrates the mean 

ratings, while Figure 168 provides detailed responses to each portion of the question. 

Figure 167: Opinions About the Role(s) for Multnomah County and Cities (Mean Ratings) 

 

 Figure 168: Opinions About the Role(s) for Multnomah County and Cities 

 

4.0

3.8

3.3

3.2

1.0 2.0 3.0 4.0 5.0

Help ensure that all businesses have access to
competitively priced broadband internet

services

Help ensure that local nonprofit organizations
have access to competitively priced broadband

internet services

Build new broadband infrastructure to enable
private internet providers to use to offer

services

Build new broadband infrastructure and then
sell internet services directly to local businesses

Mean Rating (1=Strongly Disagree and 5=Strongly Agree)

6%

8%

12%

16%

4%

6%

12%

8%

14%

17%

34%

34%

36%

33%

19%

21%

40%

37%

24%

21%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Help ensure that all businesses have access to
competitively priced broadband internet services

Help ensure that local nonprofit organizations have access
to competitively priced broadband internet services

Build new broadband infrastructure to enable private
internet providers to use to offer services

Build new broadband infrastructure and then sell internet
services directly to local businesses

Strongly Disagree Disagree Neutral Agree Strongly Agree



Multnomah County Broadband Feasibility Study | September 2020 

   131  

 

Overall, there is support for ensuring access to competitively-priced broadband services. Three-

fourths of respondents agreed or strongly agreed that the Partner Agencies should ensure access 

for all businesses, and seven in 10 agreed or strongly agreed that the Partner Agencies should 

ensure access for nonprofit organizations. Respondents were neutral or showed slight support 

for building a new broadband infrastructure. More than four in 10 agreed or strongly agreed, and 

one-third were neutral. 

Respondents were also asked their opinion of the current broadband market. Overall, 

respondents moderately to strongly agreed with most statements. Agreement was somewhat 

lower for the availability of affordable, high-speed internet access being a factor in deciding 

ǿƘŜǊŜ ǘƻ ƭƻŎŀǘŜ ƻǊ ōŜƛƴƎ ŎǊƛǘƛŎŀƭ ǘƻ ǘƘŜ ǇǊƻǾƛǎƛƻƴ ƻŦ ōǳǎƛƴŜǎǎŜǎΩ ǎŜǊǾƛŎŜǎΦ ¢ƘŜ ŀǾŜǊŀƎŜ ŀƎǊŜŜƳŜƴǘ 

with broadband availability statements are shown in Figure 169. Detailed responses to 

statements about broadband availability are illustrated in Figure 170.  

Figure 169: Opinions About the Broadband Internet Market (Mean Ratings) 
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Figure 170: Opinions About the Broadband Internet Market 
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benefits if they had better access to reliable high-speed internet (56 percent agree or strongly 

agree), and the availability of a technically skilled, internet-savvy workforce is critical to the 

success of their business (58 percent agree or strongly agree). 

At the same time, only three in 10 agreed or strongly agreed that the local market contains a 

choice of multiple internet providers capable of serving their business needs. Just 43 percent are 

willing to pay a premium for access to high-speed internet. 
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National and international businesses were more likely to agree with statements about the 

availability of high-speed internet access and the importance of high-speed and mobile internet 

access, compared with businesses within Multnomah County or Oregon only (see Figure 171). 

Figure 171: Opinions About the Broadband Internet Market by Market Area 
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4.2.3.1 Willingness to Purchase High-Speed Internet Service 

Respondents were asked if they would be willing to purchase 1 Gbps carrier-grade Ethernet 

transport and internet access service for various price levels from another commercial service 

provider. The mean willingness to purchase across this array of questions is illustrated in Figure 

172, while detailed responses are illustrated in Figure 173. 

Figure 172: Willingness to Purchase 1 Gbps Internet from Commercial Service Provider  
(Mean Ratings) 

 

Figure 173: Willingness to Purchase 1 Gbps Internet from Commercial Service Provider 
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wŜǎǇƻƴŘŜƴǘǎΩ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ ǇǳǊŎƘŀǎŜ м DōǇǎ ƛƴǘŜǊƴŜǘ ǎŜǊǾƛŎŜ ŦǊƻƳ ŀƴƻǘƘŜǊ ŎƻƳƳŜǊŎƛŀƭ ǇǊƻǾƛŘŜǊ 

is slight to moderate at $300 per month, and it drops considerably as the price increases. The 

mean rating falls to 1.9 at a price point of $500 per month and 1.4 at a price point of $1,000 per 

month (not at all to slightly willing). Most respondents are not at all willing to switch for $500 or 

more per month. 

The willingness to purchase high-speed internet service from another commercial provider at 

various price points is higher for businesses with multiple locations, are not home-based, have 

20 or more full-time employees at the location, have a gross revenue of $5 million or more, or 

have an annual telecommunications expense of $5,000 or more (see Figure 174 to Figure 178). 

Figure 174: Willingness to Purchase 1 Gbps Internet by Business Location Type 
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Figure 175: Willingness to Purchase 1 Gbps Internet Service by # of Full-Time Employees 

 

Figure 176: Willingness to Purchase 1 Gbps Internet Service by Type of Facility 
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Figure 177: Willingness to Purchase 1 Gbps Internet Service by 2019 Gross Revenue 

 

Figure 178: Willingness to Purchase 1 Gbps Internet Service by Telecommunications Expenses 
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5 A Countywide Fiber -to-the-Premises Network Would Cost $ 970 

Million  
CTCΩǎ ŜƴƎƛƴŜŜǊǎ prepared a conceptual-level network design for the tŀǊǘƴŜǊ !ƎŜƴŎƛŜǎΩ 

deployment of a gigabit-capable fiber-to-the-premises network to all homes and businesses in 

the County. Based on that design, we developed two cost estimates.  

The first estimate is the cost to deploy a fiber-to-the-premises infrastructure, all electronics, 

consumer drops, and customer premises equipment to every premises in the County. This 

estimate shows the total capital costs25 to build a fiber-to-the-premises network to support a 

ubiquitously available gigabit data service. Assuming a take-rate (i.e., the percentage of residents 

and businesses that subscribe to the service) of 35 percent,26 the full fiber-to-the-premises 

network deployment would cost $970 million. These costs might be borne by the Partner 

Agencies alone (i.e., if the Partner Agencies were to build and operate the network, and sell retail 

services to residents), by the Partner Agencies in partnership with one or more private partners, 

or by a private entity alone. (See Section 8 for an overview of potential partnership business 

models.) 

The second cost estimate is to deploy fiber-to-the-premises infrastructure just in areas of the 

County that currently are not served by broadband providers (i.e., a network designed to pass 

ƻƴƭȅ ǘƘŜ /ƻǳƴǘȅΩǎ ǳƴǎŜǊǾŜŘ ǇǊŜƳƛǎŜǎύ. The Partner Agencies would need to spend $47 million to 

build a fiber-to-the-premises network to serve just the estimated 2,800 unserved homes and 

businesses, assuming a 35 percent take-rate. (See Section 5.4 for more details.) As with the first 

estimate, these costs could be the responsibility of the Partner Agencies alone, the Partner 

Agencies and partners, or just a private entity.  

These cost estimates provide data relevant to developing a business model for a potential 

construction effort by the Partner Agencies (including a retail approach or the full range of 

models for publicςprivate partnerships) and to assessing the financial viability of network 

deployment. These estimates also enable financial modeling to understand the impact of the 

Partner AgenciesΩ ƻǇŜǊŀǘƛƻƴŀƭ ŀƴŘ ōǳǎƛƴŜǎǎ ƳƻŘŜƭ ŎƘƻƛŎŜǎτand, in the case of a municipal retail 

approach, to determine the approximate revenue levels necessary for the Partner Agencies to 

service any debt incurred in building the network. (See Section 8 for a complete financial 

analysis.) 

 
25 Capital costs are distinct from ongoing operations and maintenance costs the Partner Agencies or the Partner 
Agencies and partners would incur.  
26 This assumption is based on take-rates we have seen in other communities where a new provider constructs a 
network that competes against an existing internet service provider). This take-rate is not guaranteed. 
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5.1 Survey Methodology for Developin g Design and Cost Estimates 

The network design and cost estimates presented below are underpinned by data and insight 

gathered by CTC engineers through discussions with ǘƘŜ tŀǊǘƴŜǊ !ƎŜƴŎƛŜǎΩ stakeholders and an 

ŜȄǘŜƴǎƛǾŜ ǎǳǊǾŜȅ ƻŦ ǘƘŜ /ƻǳƴǘȅΩǎ ǇƘȅǎƛŎŀƭ ŜƴǾironment using online maps and photography (i.e., 

ŀ άŘŜǎƪ ǎǳǊǾŜȅέύΦ 

To develop estimates of per-mile costs for aerial infrastructure (attached in the communications 

space on utility poles) and per-mile costs for underground infrastructure where poles are not 

available, CTCΩǎ ƻǳǘǎƛŘŜ Ǉƭŀƴǘ engineers performed a survey of the County via Google Earth Street 

View. The engineers reviewed available green space, pole congestion (which requires make-

ready work to free up space for a new fiber attachment), and the need for pole replacements 

where make-ready alone cannot create space for a new attachmentτall of which have been 

factored into the design and cost estimates.  

/¢/Ωǎ outside plant engineers noted that the quality of the poles and pole attachments in the 

County vary, as they do in many cities and countiesτbut that overall, most of the poles along the 

primary electrical distribution path would support an additional attachment. In neighborhoods 

with aerial utilities, the poles tend to be older and may need to be upgraded to support additional 

attachments. 

Figure 179, Figure 180, and Figure 181 show examples of poles in various conditions throughout 

the County.27 

 
27 Source: Google Earth Street View 
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Figure 179: Utility Pole Line Where Tree Trimming Is Needed 

 

 

 Figure 180: Congested Pole Where Make-Ready Will Be Required 
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Figure 181: Example of Low-Make-Ready Pole Lines 

 

Based on our desk survey, we determined that Portland will be the most expensive part of the 

County in which to buildτat an estimated fiber construction cost of $200,000 per mileτdue to 

the prevalence of underground utilities and crowded rights-of-way and utility poles.  

We assume the remaining cities and unincorporated parts of the County will have lower 

construction costsτan estimated cost of $150,000 per mileτbecause more of these areas have 

aerial utilities and the poles and rights-of-way are less congested.  

If the Partner Agencies were to construct fiber only in the unserved portions of the County, we 

assume construction costs would be even lower because there are fewer existing attachments 

on the utility poles in those areas. We estimate a cost of $125,000 per mile for constructing fiber 

in the /ƻǳƴǘȅΩǎ unserved areas. 

5.2 Fiber -to-the-Premises Network Design  

We developed a conceptual, high-level fiber-to-the-premises design that reflects the Partner 

!ƎŜƴŎƛŜǎΩ goals and is open to a variety of architecture options. The design assumes a 

combination of aerial and underground construction (whichever is more cost-effective along a 

given route) based on the placement of existing utilities.  
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Figure 182, below, shows a logical representation of the high-level fiber-to-the-premises network 

architecture we recommend based on the conceptual design in this report. This design is open to 

a variety of architecture options.28 The drawing illustrates the primary functional components in 

the fiber-to-the-premises network, their relative position to one another, and the flexibility of 

the architecture to support multiple subscriber models and classes of service. 

The recommended architecture is a hierarchical data network that provides critical scalability and 

flexibility, both in terms of initial network deployment and its ability to accommodate the 

increased demands of future applications and technologies. The characteristics of this 

hierarchical fiber-to-the-premises data network are: 

¶ Capacity ς ability to provide efficient transport for subscriber data, even at peak levels 

¶ Availability ς high levels of redundancy, reliability, and resiliency; ability to quickly detect 

faults and re-route traffic 

¶ Resilient operation ς physical path diversity to minimize operational impact resulting 

from fiber or equipment failure  

¶ Efficiency ς no traffic bottlenecks; efficient use of resources  

¶ Scalability ς ability to grow in terms of physical service area and increased data capacity, 

and to integrate newer technologies 

¶ Manageability ς simplified provisioning and management of subscribers and services 

¶ Flexibility ς ability to provide different levels and classes of service to different customer 

environments; can support an open access network29 or a single-provider network; can 

provide separation between service providers on the physical layer (separate fibers) or 

logical layer (separate Virtual Local Area Network (VLAN) or Virtual Private Network (VPN) 

providing networks within the network)  

¶ Security ς controlled physical access to all equipment and facilities, plus network access 

control to devices  

 
28 ¢ƘŜ ƴŜǘǿƻǊƪΩǎ outside plant is both the most expensive and the longest-lasting portion. The architecture of the 
ǇƘȅǎƛŎŀƭ Ǉƭŀƴǘ ŘŜǘŜǊƳƛƴŜǎ ǘƘŜ ƴŜǘǿƻǊƪΩǎ ǎŎŀƭŀōƛƭƛǘȅ ŦƻǊ ŦǳǘǳǊŜ ǳǎŜǎ ŀƴŘ Ƙƻǿ ǘƘŜ Ǉƭŀƴǘ ǿƛƭƭ ƴŜŜŘ ǘƻ ōŜ ƻǇŜrated and 
maintained; the architecture is also the main determinant of the total cost of the deployment. 
29 Open access networks allow multiple providers to offer services over the same network infrastructure. 



Multnomah County Broadband Feasibility Study | September 2020 

  

   143  

 

Figure 182: High-Level Fiber-to-the-Premises Architecture 
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This architecture offers scalability to meet long-term needs. It is consistent with best practices 

for an open-access network model that may be required to support multiple network operators 

(depending on the Partner AgenciesΩ ōǳǎƛƴŜǎǎ ƳƻŘŜƭύ, or at least multiple retail service providers 

requiring dedicated connections to certain customers. This design would support a combination 

of Gigabit Passive Optical Network (GPON) and direct Active Ethernet (AE) services (with the 

addition of electronics at the fiber distribution cabinets (FDC)), which would enable the network 

to scale by migrating to direct connections to each customer, or reducing splitter ratios, on an 

as-needed basis.  

The design assumes placement of manufacturer-terminated fiber tap enclosures within the 

public right-of-way or easements, providing watertight fiber connectors for customer service 

drop cables, and eliminating the need for service installers to perform splices in the field. This is 

an industry-standard approach to reducing both customer activation times and the potential for 

damage to distribution cables and splices. The model assumes the termination of standard lateral 

fiber connections within larger multi-tenant business locations and multi-dwelling units (MDU) 

such as apartment buildings.  

5.2.1 Network Design Principles and Assumptions  

The network design and cost estimates assume the Partner Agencies will: 

¶ Use existing public land to locate two core hub facilities and up to 16 distribution hub 

facilities throughout the County. The cost estimate includes the facility itself, as well as 

the environmental and backup power systems needed to operate the network 

electronics and provide backhaul to the internet 

¶ Construct a robust backbone network to connect to connect the core hub facilities to the 

distribution hubsτand the distribution hubs to new FDCs 

¶ Construct fiber optics from FDCs to each residence and business that purchases service 

(i.e., from termination panels in the FDC to tap locations near the premises in the public 

right-of-way or on tŀǊǘƴŜǊ !ƎŜƴŎƛŜǎΩ easements) 

¶ Obtain easements or access rights to gated communities and private roads where public 

right-of-way do not exist 

¶ Construct fiber laterals into large multi-tenant business facilities and MDUs 

Multnomah CountyΩǎ ǇƻǇǳƭŀǘƛƻƴ density varies from the denser central areas of the County to 

the low-density northeastern and western areas. It is important to construct a robust backbone 

that can serve the needs of the community in the future. The backbone should provide 
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redundancy where possible and extend to the outer edges of the County so that it will be near 

new subdivisions or other residential construction, which will enable service to be extended to 

these areas as they are built.  

The backbone design could also be used to provide backhaul to wireless internet service 

providers that may be looking to deploy antenna sites where existing wireless service is 

inadequate or where fiber-to-the-premises services may not be cost-effective. 

The fiber-to-the-premises network and service areas were defined based on the following 

criteria: 

¶ Fiber will be installed in the communications space of utility poles where present, and in 

newly constructed conduit in underground areas 

¶ The network will serve up to 288 passings per FDC in most areas, but 124 passings per 

FDC in the lower-density western part of the County 

¶ The service area is the entire County 

¶ Multiple FDCs will be installed per service area 

¶ FDCs will be suitable to support hardened network electronics, backup power supplies, 

and an active heat exchange30  

¶ The network design should avoid the need for distribution plant to cross major roadways 

and railways 

Coupled with an appropriate network electronics configuration, this design would greatly 

increase the reliability of fiber services compared to services delivered by traditional cable and 

telephone networks. The backbone and hub design minimizes the average length of non-diverse 

distribution plant between the network electronics and each customer, thereby reducing the 

probability of service outages caused by a fiber break.  

The access layer of the network, encompassing the fiber plant from the FDCs to the customers, 

dedicates a single fiber strand from the FDC to each passing; an optical splitter at the FDC 

combines the signals from 16 to 32 subscribers. This traditional fiber-to-the-premises design 

 
30 These hardened FDCs reflect an assumption thaǘ ǘƘŜ /ƻǳƴǘȅΩǎ ƻǇŜǊŀǘƛƻƴŀƭ ŀƴŘ ōǳǎƛƴŜǎǎ ƳƻŘŜƭ ǿƛƭƭ ǊŜǉǳƛǊŜ ǘƘŜ 
installation of provider electronics in the FDCs that are capable of supporting open access among multiple 
providers. We note that the overall fiber-to-the-premises cost estimate would decrease if the hardened FDCs were 
ǊŜǇƭŀŎŜŘ ǿƛǘƘ ǇŀǎǎƛǾŜ C5/ǎ όǿƘƛŎƘ ǿƻǳƭŘ ƘƻǳǎŜ ƻƴƭȅ ƻǇǘƛŎŀƭ ǎǇƭƛǘǘŜǊǎύ ŀƴŘ ǘƘŜ ǇǊƻǾƛŘŜǊǎΩ ŜƭŜŎǘǊƻƴƛŎǎ ǿŜǊŜ ƘƻǳǎŜŘ 
only at the hub facility. 
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allows either network electronics or optical splitters in the FDCs, and offers scalability to meet 

long-term needs. 

5.2.2 Network Core and Hub Site  

The network core sites link the fiber-to-the-premises network to the public internet and deliver 

all services to end users. The proposed network design includes two core locations, based on the 

ƴŜǘǿƻǊƪΩǎ ǇǊƻƧŜŎǘŜŘ ŎŀǇŀŎƛǘȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ǘƘŜ ƴŜŜŘ ŦƻǊ ƎŜƻgraphical redundancy (i.e., if one 

core site were to fail, the second core site would continue to operate the network).  

The location of core network facilities also provides physical path diversity for subscribers and all 

upstream service and content providers. For the design and cost estimates, we assume the 

tŀǊǘƴŜǊ !ƎŜƴŎƛŜǎΩ core sites will be housed in secure locations with diverse connectivity to the 

ƛƴǘŜǊƴŜǘ ŀƴŘ ǘƘŜ /ƻǳƴǘȅΩǎ ŜȄƛǎǘƛƴƎ ŦƛōŜǊ ƻǇǘƛŎ ƴŜǘǿƻǊƪΦ  

The core locations in this plan will house proǾƛŘŜǊǎΩ operational support systems (OSS) such as 

provisioning platforms, fault and performance management systems, remote access, and other 

operational support systems for fiber-to-the-premises operations. The core locations are also 

where any business partner or content/service providers will gain access to the subscriber 

network with their own point-of-presence. (This may be via remote connection, but we 

recommend colocation.) 

The core locations are typically run in a high-availability (HA) configuration, with fully meshed 

and redundant uplinks to the public internet and/or all other content and service providers. It is 

imperative that core network locations are physically secure and allow unencumbered access 

24x7x365 to authorized engineering and operational staff.  

The operational environment of the network core and hub locations is similar to that of a data 

center. This includes clean power sources, uninterruptible power source (UPS) batteries, and 

diesel power generation for survival through sustained commercial outages. The facility must 

provide strong physical security, limited/controlled access, environmental controls for humidity 

and temperature, and a fire suppression system. 

Equipment is to be mounted securely in racks and cabinets, in compliance with national, state, 

and local codes. Equipment power requirements and specification may include 48 volt DC and/or 

120/240 volt AC. All equipment is to be connected to conditioned/protected clean power with 

uninterrupted cutover to battery and generator power sources. 

For the cost estimate, we assume the core facilities and distribution hubs will be located at 

existing Partner Agency facilities. Figure 183 is a photo of a sample hub facility.  
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Figure 183: Sample Hub Facility 

 

5.2.3 Distribution and Access Network Design  

The distribution network is the layer between the hubs and the FDCs. (The FDCs then provide the 

access links to the ǎǳōǎŎǊƛōŜǊǎΩ taps.) The distribution network aggregates traffic from the FDCs 

to the core. Fiber cuts and equipment failures have progressively greater operational impact as 

they happen closer to the network core, so it is critical to build redundancies and physical path 

diversities in the distribution network, and to seamlessly re-route traffic when necessary. 

The distribution and access network design proposed in this report is flexible and scalable enough 

to support two different architectures: 

1. Housing both the distribution and access network electronics at the hub, and using 

only passive devices (optical splitters and patches) at the FDCs 

2. Housing the distribution network electronics at the hub and pushing the access 

network electronics further into the network by housing them at the FDCs 

By housing all electronics at the hub, the network will not require power at the FDCs. Choosing a 

network design that only supports this architecture may reduce costs by allowing smaller, passive 

FDCs in the field. However, this architecture will limit the redundancy capability from the FDCs 

to the hubs. 

By pushing the network electronics further into the field, the network gains added redundancy 

by allowing the access electronics to diversely connect to the hub. In the event of a fiber outage 

on one link, the subscribers connected to the affected FDC would still have network access.  
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A design that supports both models would allow the Partner Agencies to accommodate many 

different service operators and their network designs. This design would also allow service 

providers to start with a small deployment (i.e., place electronics only at the hub site, and grow 

by pushing electronics closer to their subscribers). 

5.2.3.1 Access Network Technologies 

FDCs can sit on a curb (Figure 184), be mounted on a pole, or reside in a building. The model 

proposed here recommends installing sufficient FDCs to support higher-than-anticipated levels 

of subscriber penetration. This approach will accommodate future subscriber growth with 

minimal re-engineering. Passive optical splitters are modular and can be added to an existing FDC 

as required to support subscriber growth, or to accommodate unanticipated changes to the fiber 

distribution network with potential future technologies. 

Figure 184: Sample Fiber Distribution Cabinet 

 

The fiber-to-the-premises design also includes the placement of indoor FDCs and splitters to 

support MDUs. This would require obtaining the right to access the equipment for repairs and 

installation in whatever timeframe is required by the service agreements with the customers. 

Lack of access would potentially limit the ability to perform repairs after normal business hours, 

which could be problematic for both commercial and residential services. 

In this model, we assume the use of GPON electronics for most subscribers and AE for a very 

small percentage of subscribers (typically high-end business customers) that request a premium 

service or require greater bandwidth. GPON is the most commonly provisioned fiber-to-the-
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premises serviceτused, for example, by AT&T Fiber, Verizon (in its Fios systems), Google Fiber, 

and Chattanooga EPB.  

Further, providers of gigabit services typically deliver these services on GPON platforms. Even 

though the GPON platform is limited to 1.2 Gigabits per second (Gbps) upstream and 2.4 Gbps 

downstream for the subscribers connected to a single PON segment, operators have found that 

the variations in actual subscriber usage generally means that all subscribers can obtain 1 Gbps 

on demand (without provisioned rate-limiting), even if the capacity is aggregated at the PON. 

Further, many GPON manufacturers have a development roadmap to 10 Gbps and faster speeds 

as user demand increases. 

GPON supports high-speed broadband data and is easily leveraged by triple-play carriers for 

voice, video, and data services. The GPON optical line terminal (OLT) uses single-fiber (bi-

directional) small form-factor pluggable (SFP) modules to support multiple (most commonly less 

than 32) subscribers. 

GPON uses passive optical splitting, which is performed inside the FDC, to connect fiber from the 

OLTs to the customer premises. The FDCs house multiple optical splitters, each of which splits 

the fiber link to the OLT between 16 to 32 customers (in the case of GPON service). 

AE provides a symmetrical (up/down) service that is commonly referred to as Symmetrical 

Gigabit Ethernet. AE can be provisioned to run at sub-gigabit speeds, andτlike GPONτeasily 

supports legacy voice, Voice over Internet Protocol (VoIP), and video. AE is typically deployed for 

customers who require specific service level agreements that are easier to manage and maintain 

on a dedicated service. 

For subscribers receiving AE service, a single dedicated fiber goes directly to the subscriber 

ǇǊŜƳƛǎŜǎ ǿƛǘƘ ƴƻ ǎǇƭƛǘǘƛƴƎΦ .ŜŎŀǳǎŜ !9 ǊŜǉǳƛǊŜǎ ŘŜŘƛŎŀǘŜŘ ŦƛōŜǊ όŀƭǎƻ ƪƴƻǿƴ ŀǎ άƘƻƳŜ-Ǌǳƴ ŦƛōŜǊέύ 

from the OLT to the customer premises equipment, and because each subscriber uses a 

dedicated SFP on the OLT, there is a significant cost difference in provisioning an AE subscriber 

versus a GPON subscriber.  

The fiber plant is designed to provide AE service or PON service to all passings. The network 

operator selects electronics based on the mix of services it plans to offer, and can modify or 

upgrade electronics to change the mix of services. 
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5.2.3.2 Expanding the Access Network Bandwidth 

GPON is currently the most commonly provisioned fiber-to-the-premises technology, due to 

inherent economies when compared with technologies delivered over home-run fiber31 such as 

AE. The cost differential between constructing an entire network using GPON and AE is 40 to 50 

percent.32 GPON is used to provide services up to 1 Gbps per subscriber and is part of an evolution 

path to higher-speed technologies that use higher-speed optics and wave-division multiplexing 

(WDM).  

This model provides many options for scaling capacity, which can be done separately or in 

parallel: 

1. Reducing the number of premises in a PON segment by modifying the splitter assignment 

and adding optics would increase capacityτfor example, reducing the split from 16:1 to 

4:1 would quadruple the per-user capacity in the access portion of the network. 

2. Adding higher-speed PON protocols can be accomplished by adding electronics at the FDC 

or hub locations; since these use different frequencies than the GPON electronics, none 

of the other customer premises equipment would need to be replaced. 

3. Adding WDM-PON electronics as they become widely available would enable each user 

to have the same capacity as an entire PON; again, these use different frequencies than 

GPON and are not expected to require replacement of legacy customer premises 

equipment. 

4. Replacing a PON segment with a 1:1 connection to electronics would take Option 1 to the 

maximum,τan AE configuration. 

These upgrades would all require complementary upgrades in the backbone and distribution 

Ethernet electronics, as well as in the upstream internet connections and peeringτbut they 

would not require increased fiber construction.  

5.2.3.3 Customer Premises Equipment and Subscriber Services 

In the final segment of the fiber-to-the-premises ƴŜǘǿƻǊƪΣ ŦƛōŜǊ Ǌǳƴǎ ŦǊƻƳ ǘƘŜ C5/ ǘƻ ŎǳǎǘƻƳŜǊǎΩ 

homes, apartments, and office buildings, where it terminates at the subscriber tapτa fiber optic 

housing located in the public right-of-way close to the premises. The service installer uses a pre-

connectorized drop cable to connect the tap to the subscriber premises without the need for 

fiber optic splicing.  

 
31 Home-run fiber is a fiber optic architecture in which individual fiber strands are extended from the distribution 
sites to the premises. Home-run fiber does not use any intermediary aggregation points in the field. 
32 ά9ƴƘŀƴŎŜŘ /ƻƳƳǳƴƛŎŀǘƛƻƴǎ ƛƴ {ŀƴ CǊŀƴŎƛǎŎƻΥ tƘŀǎŜ LL CŜŀǎƛōƛƭƛǘȅ {ǘǳŘȅΣέ /¢/ ǊŜǇƻǊǘΣ hŎǘƻōŜǊ нллфΣ ŀǘ ǇΦ нлрΦ  
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The drop cable extends from the subscriber tap (either on the pole or underground) to the 

building, enters the building, and connects to customer premises equipment.  

5.3 Countywide Fiber -to-the-Premises Cost Estimate 

Assuming a take-rate (i.e., the percentage of residents and businesses that subscribe to the 

service) of 35 percent, the full fiber-to-the-premises network deployment would cost about $970 

million, inclusive of outside plant construction labor, materials, engineering, permitting, network 

electronics, drop installation, customer premises equipment, and testing (Table 24).  

Table 24: Estimated Countywide Fiber-to-the-Premises Cost  

Cost Component 
Total Estimated Cost 

(Rounded) 

Outside Plant $668 million 

Central Network Electronics $66 million 

Fiber-to-the-Premises Service Drop and 
Lateral Installations 

$164 million 

Customer Premises Equipment $68 million 

Total Estimated Cost: $966 million 

 

Actual capital costs (both for the full fiber-to-the-premises network described here and the 

limited deployment to pass unserved premises, described below) may vary due to factors that 

cannot be precisely known until a detailed design is completed, or until construction commences. 

These factors include: 

1. Costs of private easements; 

2. Utility pole replacement and make-ready costs; 

3. Variations in labor and material costs; and 

4. Subsurface hard rock. 

We have incorporated suitable assumptions to address these items based on our experience in 

similar markets.  

5.3.1 Cost per Passing 

On a per-passing basis, the lit fiber-to-the-premises deployment will cost about $1,710τan 

average similar to costs in other communities with a high percentage of underground 

infrastructure and relatively high housing density. 
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As indicated above, the cost estimate assumes a 35 percent take-rate, which is within the range 

that may be feasible for a new entrant in a market like Multnomah County where both the cable 

and telephone companies already provide broadband service. The financial analysis in Section 8 

discusses the impact of take-rate in additional detail.  

The total cost of operations will also vary with the business model chosen and the amount and 

nature of existing infrastructure and other resources that can be leveraged by the Partner 

Agencies and any potential business partners. 

5.3.2 Outsid e Plant Cost Estimation Methodology  

As with any utility, the design and associated costs for fiber-to-the-premises construction vary 

with the unique physical layout of the service area; no two streets are likely to have the exact 

same configuration of fiber optic cables, communications conduit, underground vaults, and 

utility pole attachments. Costs are further varied by soil conditions, such as the prevalence of 

subsurface hard rock; the ŎƻƴŘƛǘƛƻƴ ƻŦ ǳǘƛƭƛǘȅ ǇƻƭŜǎ ŀƴŘ ŦŜŀǎƛōƛƭƛǘȅ ƻŦ άŀŜǊƛŀƭέ ŎƻƴǎǘǊǳŎǘƛƻƴ 

involving the attachment of fiber infrastructure to utility poles; and crossings of bridges, railways, 

and highways.  

To estimate costs, we extrapolated the costs for each City and the unincorporated areas of the 

County based on our outside plant desk survey. Table 25(below) outlines the cost by area, 

assuming a 35 percent take-rate. 

The actual cost to construct fiber-to-the-premises to every premises in the County could differ 

from the estimate due to changes in the assumptions underlying the model. For example, if 

make-ready and pole replacement costs are too high, the network would have to be constructed 

undergroundτwhich could significantly increase the cost of construction. Alternatively, if the 

Partner Agencies could partner with a local telecommunications provider and overlash to existing 

pole attachments, the cost of the build could be significantly lower. Further and more extensive 

analysis would be required to develop a more accurate cost estimate across the entire County. 
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Table 25: Fiber-to-the-Premises Costs by Jurisdiction 

Jurisdiction 
Street 
Miles 

Passings 
Passings 
per Mile 

Outside Plant 
Cost 

Outside 
Plant 
Cost 
per 

Passing 

Core 
Equipment 

Cost 

Distribution 
Electronics 

Subscriber 
Costs 

Total Cost 

Fairview 42.3 2,176 51 $6,343,050  $2,915   $217,600   $152,320  $1,294,720  $8,290,570  

Gresham 323.8 45,417 140 $48,565,350  $1,069   $4,541,700   $3,179,190  $27,023,115  $89,213,565  

Portland 2,615.3 327,011 125 $523,067,800  $1,600  $32,701,100  $22,890,770  $194,571,545  $815,742,645  
Troutdale 68.5 6,440 94 $10,279,200  $1,596   $644,000   $450,800  $3,831,800  $16,043,000  

Wood Village 17.2 944 55 $2,583,300  $2,737   $94,400   $66,080  $561,680  $3,428,180  

Unincorporated 
Served 

220.8 5205 24 $33,119,400  $6,363   $520,500   $364,350   $3,096,975   $37,101,225  

Unincorporated 
Unserved 

355.0 2,800 8 $44,375,000 $15,848   $280,000   $196,000   $1,666,000   $46,517,000  

Countywide 3,643.0 389,993 107 $668,333,100 $1,710 $38,999,300 $27,299,510  $232,045,835  $966,422,165 
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5.3.3 Outside Plant Costs 

The estimated cost to construct the outside plant portion of the candidate fiber-to-the-premises 

network is approximately $668 million, or $1,710 per passing.33 As discussed above, the model 

assumes a mixture of aerial and underground fiber construction, depending on the construction 

of existing utilities in the area as well as the state of any utility poles, existing infrastructure, and 

construction within the communications space on utility poles. Table 26 provides a breakdown 

of the estimated outside plant costs. (Note that the costs have been rounded.) 

Table 26: Estimated Outside Plant Costs 

Jurisdiction Street Miles Passings 
Passings Per 

Mile 
Outside Plant 

Cost 

Outside 
Plant Cost 

per 
Passing 

Fairview 42.3 2,176 51 $6,343,050 $2,915  

Gresham 323.8 45,417 140 $48,565,350 $1,069  

Portland 2,615.3 327,011 125 $523,067,800 $1,600  

Troutdale 68.5 6,440 94 $10,279,200 $1,596  

Wood Village 17.2 944 55 $2,583,300 $2,737  

Unincorporated 
Served 

220.8 5,205 24 $33,119,400 $6,363  

Unincorporated 
Unserved 

355.0 2,800 8 $44,375,000 $15,848 

Countywide 3,643.0 389,993 107 $668,333,100 $1,710 

5.3.3.1 Aerial and Underground Construction Approach  

Costs for aerial and underground placement were estimated using available unit cost data for 

materials and estimates on the labor costs for placing, pulling, and boring fiber based on 

construction in comparable markets. The material costs were generally known, with the 

 
33 The passing count treats individual single-unit buildings and units in small multi-dwelling and multi-business 
buildings as single passings. It treats larger buildings as single passings. 
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exception of unknown economies of scale and inflation rates, and barring any sort of 

phenomenon restricting material availability and costs. The labor costs associated with the 

placement of fiber were estimated based on similar construction projects.  

Aerial construction entails the attachment of fiber infrastructure to existing utility poles, which 

could offer significant savings compared to all-underground construction, but increases 

uncertainty around cost and timeline. Costs related to pole remediation and make-ready 

construction can make aerial construction cost-prohibitive in comparison to underground 

construction.  

We assume fiber will be lashed to strand installed in the communications space on the existing 

utility poles. Splice cases, subscriber taps, and drops will also be attached to the strand, which 

facilitates maintenance and customer installation. 

While generally allowing for greater control over timelines and more predictable costs, 

underground construction is subject to uncertainty related to congestion of utilities in the public 

right-of-way and the prevalence of subsurface hard rockτneither of which can be fully mitigated 

without physical excavation and/or testing.  

While anomalies and unique challenges will arise regardless of the design or construction 

methodology, the relatively large scale of this project is likely to provide ample opportunity for 

variations in construction difficulty to yield relatively predictable results on average. 

We assume underground construction will consist primarily of horizontal, directional drilling to 

minimize public right-of-way impact and to provide greater flexibility to navigate around other 

utilities. The design model assumes a single 2-inch, flexible, high-density polyethylene (HDPE) 

conduit over underground distribution paths, and dual 2-inch conduits over underground 

backbone paths to provide scalability for future network growth. 

5.3.3.2 Outside Plant Cost Components 

The cost components for outside plant construction include the following tasks: 

¶ Engineering ς includes system-level architecture planning, preliminary designs, and field 

walk-outs to determine candidate fiber routing; development of detailed engineering 

prints and preparation of permit applications; and post-ŎƻƴǎǘǊǳŎǘƛƻƴ άŀǎ-ōǳƛƭǘέ ǊŜǾƛǎƛƻƴǎ 

to engineering design materials.  

¶ Quality Control / Quality Assurance ς includes expert quality assurance field review of 

final construction for acceptance.  
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¶ General Outside Plant Construction ς consists of all labor and materials related to 

άǘȅǇƛŎŀƭέ ǳƴŘŜǊƎǊƻǳƴŘ or aerial outside plant construction, including conduit placement, 

utility pole make-ready construction, aerial strand installation, fiber installation, and 

surface restoration; includes all work area protection and traffic control measures 

inherent to roadway construction activities. 

¶ Special Crossings ς consists of specialized engineering, permitting, and incremental 

construction (material and labor) costs associated with crossings of railroads, bridges, and 

interstate / controlled access highways. 

¶ Backbone and Distribution Plant Splicing ς includes all labor related to fiber splicing of 

outdoor fiber optic cables.  

¶ Backbone Hub, Termination, and Testing ς consists of the material and labor costs of 

placing hub shelters and enclosures, terminating backbone fiber cables within the hubs, 

and testing backbone cables.  

¶ Fiber-to-the-Premises Service Drop and Lateral Installations ς consists of all costs related 

to fiber service drop installation, including outside plant construction on private property, 

building penetration, and inside plant construction to a typical backbone network service 

άŘŜƳŀǊŎŀǘƛƻƴέ ǇƻƛƴǘΤ ŀƭǎƻ ƛƴŎƭǳŘŜǎ ŀƭƭ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ƭŀōƻǊ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ǘŜǊƳƛƴŀǘƛƻƴ ƻŦ 

fiber cables at the demarcation point. A take-rate of 35 percent was assumed for standard 

fiber service drops. 

5.3.4 Central Network Electronics Costs  

Central network electronics will cost an estimated $118 million, or $300 per passing, based on an 

assumed take-rate of 35 percent.34 (These costs may increase or decrease depending on take-

rate, and the costs may be phased in as subscribers are added to the network.) The central 

network electronics consist of the electronics to connect subscribers to the fiber-to-the-premises 

network at the core and cabinets. Electronics are subject to a seven- to 10-year replacement 

cycle, as compared to the 20- to 30-year lifespan of a fiber investment. 

5.3.4.1 Core Electronics 

The core electronics connect the distribution electronics and connect the network to the 

internet. The core electronics consist of high performance routers, which handle all the routing 

on the fiber-to-the-premises network and to the internet. The core routers should have modular 

 
34 The take-rate affects the electronics and drop costs, but also may affect other parts of the network, as the 
County may make different design choices based on the expected take-rate. A 35 percent take-rate is typical of 
ŜƴǾƛǊƻƴƳŜƴǘǎ ǿƘŜǊŜ ŀ ƴŜǿ ǇǊƻǾƛŘŜǊ Ƨƻƛƴǎ ǘƘŜ ǘŜƭŜǇƘƻƴŜ ŀƴŘ ŎŀōƭŜ ǇǊƻǾƛŘŜǊ ƛƴ ŀ /ƻǳƴǘȅΦ Lƴ /¢/Ωǎ ŦƛƴŀƴŎƛŀƭ ŀƴŀƭȅǎƛǎΣ 
we will examine how the feasibility of the project depends on a range of take-rates. 
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chassis to provide high availability in terms of redundant components and the ŀōƛƭƛǘȅ ǘƻ άƘƻǘ 

ǎǿŀǇέ ƭƛƴŜ ŎŀǊŘǎ ŀƴŘ ƳƻŘǳƭŀǊ routers in the event of an outage.35 Modular routers also provide 

the ability to expand the routers as demand for additional bandwidth increases. 

The cost estimate assumes running networking protocols, such as hot standby routing protocol 

(HSRP), to ensure redundancy in the event of a router failure. Additional connections can be 

added as network bandwidth on the network increases. The core sites would tie to the 

distribution electronics using 100 Gbps links. The links to the distribution electronics can be 

increased with additional 10 Gbps and 40 Gbps line cards and optics as demand grows on the 

network. The core networks will also have 100 Gbps connections to ISPs that connect the fiber-

to-the-premises network to the internet. 

¢ƘŜǎŜ Ŏƻǎǘǎ Řƻ ƴƻǘ ƛƴŎƭǳŘŜ ǘƘŜ ǎŜǊǾƛŎŜ ǇǊƻǾƛŘŜǊΩǎ h{{Σ ǎǳŎƘ ŀǎ ǇǊƻǾƛǎƛƻƴƛƴƎ ǇƭŀǘŦƻǊƳǎΣ Ŧŀǳƭǘ ŀƴŘ 

performance management systems, remote access, and other operational support systems for 

fiber-to-the-premises operations. The service providers may already have these systems in place. 

5.3.4.2 Distribution Electronics  

The distribution network electronics aggregate the traffic from the FDCs and send it to the core 

electronics to access the internet. The distribution electronics consist of high-performance 

aggregation switches, which consolidate the traffic from the access electronics and send it to the 

core for route processing. The distribution switches are typically modular switch chassis that can 

accommodate line cards for aggregation. The switches should also be modular to provide 

redundancy in the same manner as the core switches. 

The cost estimate assumes that the aggregation switches connect to the access network 

electronics with 10 Gbps links to each distribution switch. The aggregation switches would then 

connect to the core switches over single or multiple 10 Gbps and 40 Gbps links as needed to meet 

the demand of the fiber-to-the-premises users in each service area. 

5.3.4.3 Access Electronics 

The access network electronics at the FDCs connect the subscribŜǊǎΩ customer premises 

equipment to the fiber-to-the-premises network. We recommend deploying access network 

electronics that can support both GPON and AE subscribers to provide flexibility within the FDC 

service areas. We also recommend deploying modular access network electronics for reliability 

and the ability to add line cards as more subscribers join in the service area. Modularity also helps 

 
35 ! άƘot swappableέ ƭƛƴŜ ŎŀǊŘ Ŏŀƴ ōŜ ǊŜƳƻǾŜŘ ŀƴŘ ǊŜƛƴǎŜǊǘŜŘ ǿƛǘƘƻǳǘ ǘƘŜ ŜƴǘƛǊŜ ŘŜǾƛŎŜ ōŜƛƴƎ ǇƻǿŜǊŜŘ Řƻǿƴ ƻǊ 
rebooted. The control cards in the router should maintain all configurations and push them to a replaced line card 
without the need for reconfirmation. 
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reduce initial capital costs while the network is under construction or during the rollout of the 

network. 

The access network electronics costs are based on a take-rate of 35 percent and include optical 

splitters at the FDCs for that take-rate. 

5.3.5 Customer Premises Equipment and Service Drop Installation (Per Subscriber 

Costs) 

Customer premises equipment is the subscrƛōŜǊΩǎ ƛƴǘŜǊŦŀŎŜ ǘƻ ǘƘŜ fiber-to-the-premises network. 

For this cost estimate, we selected customer premises equipment that provide only Ethernet 

data services (however, there are a wide variety of customer premises equipment offering other 

data, voice, and video services). Using the assumed take-rate of 35 percent, we estimated the 

cost for subscriber customer premises equipment will be approximately $68 million. 

Each activated subscriber would also require a fiber drop cable installation and customer 

premises electronics, which would cost roughly $1,200 per subscriber, or $232 million totalτ

again, assuming a 35 percent take-rate. 

The drop installation cost is the biggest variable in the total cost of adding a subscriber. A short 

aerial drop can cost as little as $250 to install, whereas a long underground drop installation can 

cost upward of $5,000. We estimate an average of $1,200 per drop installation.  

The other per-subscriber expenses include the cost of the optical network terminal (ONT) at the 

premises, a portion of the OLT costs at the hub, the labor to install and configure the electronics, 

and the incidental materials needed to perform the installation. The numbers provided in Table 

27, below, are averages and will vary depending on the type of premises and the internal wiring 

available at each premises. 
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Table 27: Per Subscriber Cost Estimates 

Construction and Electronics 
Required to Activate a Subscriber 

Estimated 
Average Cost 

Drop Installation and Materials $1,200 
Subscriber Electronics (ONT) $300 

Electronics Installation $100 

Installation Materials $100 
Total $1,700 

5.4 Constructing Fiber -to-the-Premises Only to Unserved Areas of the County 

Would Cost $47 Million ɂor Six Times the Per -Passing Cost of a 

Countywide Network  

Taking a step back from the ubiquitous countywide fiber-to-the-premises network design, we 

analyzed the cost to serve only unserved areas of the County. In other words, we focused on the 

cost to deploy fiber where no wireline infrastructure capable of delivering services that meets 

the federal and state definitions of broadband passes36 homes and businessesτmeaning there 

is no cable or fiber plant in the right-of-way adjacent to the property.  

We identified these unserved areas through a desk survey, in which a CTC outside plant engineer 

analyzed Google Earth Street View maps where availableτsearching images of miles of County 

roadways for the presence (or lack thereof) of broadband infrastructure such as cable 

attachments on poles (for aerial construction) and handholes and pedestals (for underground 

construction).  

Our mapping and analysis identified approximately 2,800 homes and businesses unserved by 

wireline providersτƎŜƻƎǊŀǇƘƛŎŀƭƭȅ ƛǎƻƭŀǘŜŘ ƛƴ ǘƘŜ /ƻǳƴǘȅΩǎ ŦŀǊ-northwest agricultural areas and 

forested eastern areas. Figure 185 shows the areas we determined to be unserved. 

 
36 ! άǇŀǎǎƛƴƎέ ƛǎ ǘƘŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǘƘŀǘ άǇŀǎǎŜǎέ ŀ ƘƻƳŜ ƻǊ ōǳǎƛƴŜǎǎ ŀƭƻƴƎ ǘƘŜ ǇǳōƭƛŎ ǊƛƎƘǘǎ-of-way, but it does not 
ƛƴŎƭǳŘŜ ǘƘŜ άǎŜǊǾƛŎŜ ŘǊƻǇέτthe portion of the network that connects from the road to the home or business itself. 
The availability of a passing to a home or business is the universally understood definition of what is served, both 
within the industry and among the state and federal government entities that fund broadband expansion and 
regulate communications services. 
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Figure 185:Unserved Areas of Multnomah County 

 

To serve its unserved homes and businesses, the Partner Agencies would need to spend $47 

million to build a fiber-to-the-premises network, assuming a 35 percent take-rate. Table 28 

outlines the costs belowτincluding the almost-$16,000 per-passing cost, which is about six times 

the per-passing cost for the ubiquitous fiber-to-the-premises model. 

Table 28: Unserved Areas Fiber-to-the-Premises Costs 

Jurisdiction 
Street 
Miles 

Passings 
Passings 
Per Mile 

Outside 
Plant Cost 

Outside 
Plant 

Cost per 
Passing 

Equipment 
Cost 

Subscriber 
Costs 

Total Cost 

Unserved 355.0 2,800 8 $44,375,000 $15,848 $476,000 $1,666,000 $46,517,000 
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6 Targeted Wireless Solutions Could Be an Effective Way to Deliver 

Broadband to Residents Who Cannot Afford Commercial Services  
While fiber-to-the-premises represents the best-in-class class technical solution to address 

broadband needs in the long-term, there exist a range of lower-cost last-mile wireless 

approaches to meet the most critical broadband needs in the short termτin particular, providing 

basic connectivity to lower-income residents who may otherwise have no affordable options. 

We examined two conceptual approaches for targeted broadbandτWi-Fi and fixed wirelessτ

using wireless technologies that can be scaled to accommodate a wide budgetary range, can be 

deployed relatively quickly, are impactful at any funding level, and leverage existing 

infrastructure to expand reach and reduce deployment timeframes. These targeted broadband 

solutions cannot deliver ubiquitous coverage or fiber-like capacity, but they could provide a 

lifeline reaching across the digital divide to facilitate distance learning for students, job searches, 

access to government services, and access to healthcare professionals in the ongoing pandemic 

crisis.  

6.1 Tactical Deployments of Wi -Fi Hotspots Could Meet the Most Basic 

Connectivity Needs Leveraging Existing Infrastructure  

Strategically placed Wi-Fi hotspots throughout the County, particularly in low-income areas, is a 

least-cost solution with high impact, leveraging existing County and municipal fiber and facility 

assets to provide reliable internet access in close proximity to all residents.  

Local governments nationwide use this approach to deliver public-amenity Wi-Fi, often in 

shopping districts and public gathering spots. For example, New York City delivers free Wi-Fi via 

its Link NYC kiosks and San Francisco offers free Wi-Fi in parks and other areas. The same 

technical approach would achieve a digital inclusion benefit if the County were to install hotspots 

ƛƴ ŎƭƻǎŜ ǇǊƻȄƛƳƛǘȅ ǘƻ ǊŜǎƛŘŜƴǘǎΩ ƘƻƳŜǎ (assuming that County-owned fiber is accessible nearby). 

And it could be a partner, rather than the government, that makes free Wi-Fi available; In Seattle, 

during the Covid-19 pandemic, Comcast has opened its outdoor Wi-Fi hotspots for free public 

use.37 

The County can install wireless access points at any or all of its over 600 government, schools, 

and library locations where members of the community can connect to the internet using their 

own mobile devices in a relatively safe environment from their vehicles or in outdoor spaces. In 

addition, the Partner Agencies could allow community sponsors who have an internet connection 

 
37 άWhere to go for Free Access to Computers and the InternetΣέ {ŜŀǘǘƭŜ LƴŦƻǊƳŀǘƛƻƴ ¢ŜŎƘƴƻƭƻƎȅΣ 
https://www.seattle.gov/tech/services/internet-access/free-access-to-computers-and-the-internet (accessed 
September 8, 2020). 

https://www.seattle.gov/tech/services/internet-access/free-access-to-computers-and-the-internet
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to also host access points.38 These community sponsors could be non-profit agencies, religious 

institutions, and community centers such as the Boys and Girls Club or the YMCA. 

For our cost estimate we assumed that each location would require an average of two wireless 

access points mounted on the outside of each building with directional antennas to target the 

outdoor spaces and parking lots of the building. A power-over-Ethernet switch would provide 

ǇƻǿŜǊ ǘƻ ŜŀŎƘ ŀŎŎŜǎǎ Ǉƻƛƴǘ ŀǎ ǿŜƭƭ ŀǎ ǘƛŜ ƛƴǘƻ ǘƘŜ ōǳƛƭŘƛƴƎΩǎ ŜȄƛǎǘƛƴƎ internet connection. 

Residents would be able to use the outdoor spaces to access the internet, such as pulling up in a 

car or sitting in the outdoor space. 

Figure 186: Public Wi-Fi at Community Locations 

 

The model assumes that the County would manage and maintain the network at a best-effort 

level. The wireless access points would be managed by a central cloud management system that 

would allow the County to use a single Service Set Identifier (SSID), or Wi-Fi name, so that the 

service is easily identifiable by the community across locations, and would support access control 

through County-managed accounts (if desirable) and bandwidth limits per user and per site. The 

County would be able to manage wireless access policies remotely to keep the internet traffic 

separate from internal networks, enforce bandwidth limits per user and/or per site, and restrict 

ŎŜǊǘŀƛƴ ŀǇǇƭƛŎŀǘƛƻƴǎΣ ǊŜƎŀǊŘƭŜǎǎ ƻŦ ǿƘŜǘƘŜǊ ǘƘŜ ŀŎŎŜǎǎ Ǉƻƛƴǘ ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ /ƻǳƴǘȅΩǎ ƴŜǘǿƻǊƪ 

or another internet connection. 

 
38 The sponsors would need to have connections that allow them to provide free Wi-Fi 
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The estimated cost per location is $4,700. This includes electronics, installation, configuration, 

and maintenance contracts that provide hardware replacements and cloud-based management 

services for three years. Table 29 breaks downs the costs per location. 

Table 29: Wireless Access Point Costs per Location 

Name Description Unit Cost Units Subtotal 

Switch 
8-port POE layer 2 switch 
such as the Meraki MS120-8 
LP. 

$700 1 $700 

Wireless Access Point 

802.11ac compatible using 
MU-MIMO antennas at 5 GHz 
and 2.4 GHz. POE-powered. 
Such as the Meraki MR-74. 

$600 2 $1,200 

Access Point Licensing 

Licensing for each access 
point to be controlled by the 
centralized cloud 
management platform for 
three years. 

$200 2 $400 

Wireless Antennas 
Directional antennas at 2.4 
GHz and 5 GHz. 

$100 4 $400 

Wireless Installation 

Includes Cat 6 wiring to the 
access point with cabling 
raceways. Access point 
mounting, configuration, and 
integration with the 
management system. 

$1,000 2 $2,000 

Total $4,700  

 

The County can scale the program as budgets and need require. For example, if the County were 

to use its 600 government, schools, and library locations, the effort would cost $2.8 million and 

would support many thousands of concurrent users (limited primarily by the size of the physical 

spaces available). This assumes use of existing County and municipal fiber backhaul from each 

site and existing internet capacity. However, the County could target areas of greatest need and 

reduce the overall cost of the free public Wi-Fi system.  

The County could also establish a program to allow community groups to apply to host the free 

public wireless system. The County could supply the equipment and install the electronics to 

allow approved community groups to provide free public Wi-Fi while still being managed be the 

County. The hosting organization would take on the role of providing space, internet, and power 

to support the network while the County would control the network policies allowed on the Wi-
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Fi system. Approved organizations would need to have an internet connection with terms of 

service that allow the agency to provide free public Wi-Fi.  

6.2 Fixed Wireless #ÏÕÌÄ 3ÅÒÖÅ !ÂÏÕÔ ςυ 0ÅÒÃÅÎÔ ÏÆ 2ÅÓÉÄÅÎÔÓ ÉÎ ÔÈÅ #ÏÕÎÔÙȭÓ 

Low-Income Census Block Groups 

The Partner Agencies could consider a fixed wireless network to deliver broadband services to 

targeted areas of the community that are most in need. The goal would be to provide an 

affordable or no-cost alternative even where service availability is not a barrier.  

While fixed-wireless technologies continue to evolve, this approach has precedents. In rural 

Garrett County, Maryland, for example, the County Council approved a contract with a private 

partner to leverage county-owned fiber and additional public funding to support the deployment 

of a fixed-wireless network to bring service to as many as 3,000 then-unserved homes in the most 

remote parts of the county.39 

To evaluate this option for the Partner Agencies, /¢/Ωǎ ŜƴƎƛƴŜŜǊǎ developed a fixed wireless 

network model to assess the viability of serving the CountyΩs lowest income areas using existing 

siting locations (towers or tall buildings) within the County. 

Our analysis found that, although it would have clear technical limitations relative to a fiber optic 

network, a fixed wireless network may be able to provide service to approximately 25 percent of 

residents throughout the lower income areas of the Countyτa figure that takes into account the 

achievability of wireless coverage using non-commercial wireless spectrum and service eligibility 

criteria likely based on federal poverty level, eligibility under the National School Lunch Program 

(NSLP), similar criteria.  

In total, we estimate this could encompass approximately 13,000 of the households in census 

block groups having the lowest average median income level in the range of $13,048 to $40,000 

(Figure 187) for an estimated deployment cost of approximately $36 million, or approximately 

$2,700 per home. 

 
39 άwǳǊŀƭ .ǊƻŀŘōŀƴŘ 9ȄǇŀƴǎƛƻƴΣέ DŀǊǊŜǘǘ /ƻǳƴǘȅΣ aŀǊȅƭŀƴŘΣ https://www.garrettcounty.org/broadband (accessed 
September 8, 2020). 

https://www.garrettcounty.org/broadband
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Figure 187: Median Household Income Map for Multnomah County 

 

The network would leverage existing siting locations where available, and would require new 

construction of mounting structures (towers and/or utility poles) where needed. Our model 

assumes the requirement for approximately three towers per square mile to provide capacity 

and coverage of the neighborhoods. It would use point-to-point wireless connections for 

backhaul connections back to locations where the County has fiber to provide backhaul to the 

internet. 

6.2.1 Overview of Fixed Wireless Analysis  

We developed a ŦƛȄŜŘ ǿƛǊŜƭŜǎǎ ƴŜǘǿƻǊƪ ǎŎŜƴŀǊƛƻ ŦƻǊ ǎŜǊǾƛƴƎ aǳƭǘƴƻƳŀƘΩǎ /ƻǳƴǘȅΩǎ ƭƻǿŜǎǘ 

average median income neighborhoods using existing towers and other elevated mounting 

assets, where available. Table 30 summarizes the cost of the network and conservatively assumes 

that new structures will be needed for all locations.  

Table 30: Fixed Wireless Analysis Results 

Number 
of 

Towers 

Estimated Number 
of Homes Eligible 

for the Service and 
can Receive 
Coverage 

Capital Cost 

Average 
Distribution 

Network Cost per 
Connected 

Passing 

Installation and 
Customer Premises 
Equipment Cost per 

Customer 

36 13,000 $35.6 million $940 $1,800 
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Although there are technological limitations relative to a fiber optic service (as well as higher 

operational costs and a shorter technology lifetime), wireless technology has benefits in terms of 

lower capital costs and reduced time to deploy. Furthermore, as discussed below, new 

developments in wireless technology are improving the reliability and speed of wireless 

broadband; therefore these technologies are a better option now than they were in the recent 

past. 

The following sections provide a high-level introduction to fixed wireless connectivity (including 

technologies, basic architecture, spectrum, and elements of costs) and describe the use of 

existing and new structures to deploy a fixed wireless solution for the /ƻǳƴǘȅΩǎ ǊŜǎƛŘŜƴǘǎ ǿƘƻ 

cannot afford traditional wireline internet services.  

6.2.2 Introduction to Fixed Wireless Network Connectivity  

Broadband speeds are more readily achievable using fixed wireless networks without the benefit 

of commercial wireless radio spectrum than in the past, owing to the recent introduction of the 

Citizens Broadband Radio Service (CBRS) spectrum into the market and new wireless 

technologies. However, foliage and other buildings are still a significant obstacle to service, and 

the variation in the line of sight in a service area corresponds to a wide variation in the quality of 

service to individual customers. 

As opposed to an underground or aerial cable, wireless broadband is delivered via access point 

antennas mounted on towers or rooftops. CustomerǎΩ antennas may be mounted on a 

customerΩǎ premises (e.g., the rooftop) to obtain line of sight back to the access point (Figure 

188).  

Figure 188: Sample Fixed Wireless Network 
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6.2.3 Fixed Wireless Spectrum and Architecture  

Fixed wireless networks typically use the following spectrum: 

¶ TV White Space (TVWS)    500 MHz 

¶ Unlicensed       900 MHz, 2.4 GHz, 5 GHz 

¶ Citizens Broadband Radio Service (CBRS)  3.5 GHz 

It is useful to determine which band may be most effective to use in different areas. Each band 

will need its own set of equipment; if one or more band can be eliminated from specific sites, 

then the overall cost of deployment and operations will be reduced. 

Of these bands, only CBRS and 5 GHz unlicensed technology have channel widths capable of 

delivering broadband speeds (25 Mbps downstream and 3 Mbps upstream)τso those are the 

two bands we considered for the model. Compared to TVWS, antenna heights are not limited by 

FCC rules, and CBRS provides the unique benefits of higher transmission power limits and lower 

likelihood of interference than unlicensed frequencies. 40  

TVWS delivers service over unused television frequencies (known as white space). TVWS bands 

have much better non-line-of-sight transmission qualities than the other bands; however, due to 

its narrower bandwidth, TVWS is not capable of delivering 25 Mbps down, and therefore was not 

considered feasible. Also, because white space technology is still in an early stage of 

development, compatible equipment is far more expensive than other off-the-shelf wireless 

equipment. Finally, because Multnomah County has many existing broadcast television channels, 

the potential TVWS spectrum may be limited. 

Most fixed wireless network solutions require the antenna at the subscriber location to be in or 

near the line of sight of the base station antenna. This can be a problem in areas with dense 

vegetation or multiple tall buildings. The County would need to lease space at or near the tops 

of towers; even then, some residents may be unreachable without the use of additional 

repeaters. And because the signal is being sent through the air, climate conditions like rain and 

fog can impact the quality of service.  

In addition, there is a tradeoff in these bands between capacity and the ability to penetrate 

obstructions such as foliage and terrain. The higher frequencies have wider channels and 

 
40 CBRS channels may be preempted by incumbent users, such as the U.S. military, at unpredictable times, 
temporarily reducing the spectrum availability. The impact of this preemption has not yet been document in detail 
in broadband networks and depends on movements of the Navy fleet and its use of radar. The impact would likely 
only be on parts of the spectrum and would slow, rather than shut off, CBRS services. 
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therefore the capability to provide the highest capacity. However, the highest frequencies are 

those most easily blocked by obstructions.  

Wireless equipment vendors offer a variety of point-to-multipoint and point-to-point solutions. 

The cost estimate in this document assume point-to-multipoint equipment, which is typical for a 

residential or small business connection.  

6.2.4 Fixed Wireless Network Deployment Costs  

The following factors will determine the costs associated with a fixed wireless network: 

¶ Wireless equipment used: Different wireless equipment has different aggregate 

bandwidth capacity and uses a range of different spectrum bands, each with its own 

unique transmission capabilities 

¶ Backhaul connection: Although the bottleneck tends to be in the last-mile connection, if 

the County cannot get an adequate connection through point-to-point wireless 

technologies back to ǘƘŜ /ƻǳƴǘȅΩǎ ŜȄƛǎǘƛƴƎ ŦƛōŜǊ ƭƻŎŀǘƛƻƴǎ ǘƘŀƴ additional fiber 

construction would be required  

¶ Future capacity and lifespan of investment: Wireless equipment generally requires 

replacement every five to 10 years, both because exposure to the elements causes 

deterioration, and because the technology continues to advance at a rapid pace, making 

decade-old equipment mostly obsolete; the cost of deploying a wireless network is 

generally much lower than deploying a wireline network, but the wireless network will 

require more regular investment in the form of equipment and technology refresh. 

¶ Availability of unobstructed line of sight: Most wireless networking equipment requires 

a clear, or nearly clear, line of sight between antennas for optimum performance; the 

County will need to lease space near the tops of radio towers, to cover the maximum 

number of premises with each base station 

CTC determined that the lower income neighborhoods would need three siting locations per 

square mile, owing mostly to capacity needs in these relatively higher density areas of the 

County. Where existing commercial towers or building rooftops are not available to provide 

coverage and capacity, additional towers would be required. New towers typically cost around 

$150,000 each, not including any costs for purchasing land to site the tower. To create a 

conservative cost estimate, CTC assumed new towers would be constructed at each siting 

location. CTC also assumed each siting location would use both CBRS and 5 GHz fixed wireless 

frequency band options. We based our analysis on the following assumptions: 
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¶ Broadcast power would be at the maximum FCC limit 

¶ Channel bandwidth would be 10 MHz for the CBRS band 

¶ Subscriber equipment antennas would be placed at 4.57 meters (15 feet) above the 

ground 

¶ All served addresses will require the installation of subscriber equipment  

¶ Towers will be configured with four sectors for each frequency used 

¶ Towers will be connected to backhaul using microwave links back to a location where the 

County can provide fiber connectivity 

¶ Engineering and design costs include propagation studies, RF path analysis for point-to-

point connections, structural analysis, construction plans, permits 

¶ Site acquisition costs include the preliminary equipment dimensioning, power needs, 

shelter requirements, RF suitability, escorts, and lease negotiations 

¶ There is room within the shelter at the tower location for additional equipment 

¶ Core network equipment to manage functions such as authentication, billing, security, 

and connection to the internet would cost $1.3 million (including the equipment and 

setup of a core) 

¶ The costs outlined are capital costs only and do not include operational costs 

6.2.5 High-Level Coverage and Cost Estimate 

Based on the lowest median income level group of less than $40,000, we determined there are 

more than 54,000 homes and businesses in these census block groups, which cover an area of 12 

square miles. Assuming the need for three towers per square mile, the fixed wireless network 

would need approximately 36 siting locations, which we assumed would be newly constructed 

towers (though they could also be existing towers or tall buildings). 

Assuming that approximately 25 percent of homes are eligible for the service and can also receive 

coverage, the network could serve approximately 13,000 homes. Between the CBRS and 5 GHz 

radios, the network would serve approximately 50 homes per base station radio to achieve 

reasonable levels of oversubscription for delivery of broadband service at speeds of at least 25 

Mbps. Where additional capacity is needed, additional radios could be added to a tower to 

increase capacity.  

Table 31 and Table 32 illustrate the cost estimates.  
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Table 31: Capital Cost Estimate for Fixed Wireless Deployment 

Item Cost 

Network Core   $1.3 million  

Access Point Equipment  $1.1 million 

Microwave Backhaul   $0.5 million  

Installation, Engineering, and Design   $2.5 million 

Site Acquisition (36 New Tower Locations)  $1.4 million 

Tower Construction $5.4 million 

 Total Distribution Network Costs   $12.2 million  

Total Addresses 13,000  

 Cost per Unserved Address (Distribution Network Only)  $940 

 

Table 32: Cost to Serve 25% of Households in Census Block Groups Below $40,000 Median Household 
Income (Fixed Wireless Model) 

Item Cost 

Total Distribution Network Cost  $12.2 million  

Total Incremental Customer Costs (13,000 @ $1,800 per Customer)   $23.4 million  

Total  $35.6 million 
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7 Overview of Alternative Fiber Network Business Models  
The fiber network cost estimates described above reflect the tŀǊǘƴŜǊ !ƎŜƴŎƛŜǎΩ potential capital 

investment for a municipal retail business model (i.e., a scenario in which the Partner Agencies 

construct, own, and operate the network), but there exist other potential business models in 

which the Partner Agencies would build infrastructure for lease to one or more private lessees. 

In this model, localities create hybrid arrangements where a locality and private partner find a 

creative way to share the capital, operating, and maintenance costs of a broadband network. 

Most commonly, a locality will finance, build, and maintain extensive fiber optics, reaching all or 

most of its residents and businesses, and then partner with a company that is willing to pay for 

ŀŎŎŜǎǎ ǘƻ ǘƘŀǘ ŦƛōŜǊ ŀƴŘ ǘƻ ǘƘƻǎŜ ǇƻǘŜƴǘƛŀƭ ŎǳǎǘƻƳŜǊǎΦ ¢ƘŜ ƭƻŎŀƭƛǘȅΩǎ Ǌƛǎƪ ƛǎ limited to the fiberτa 

long-term, future-proof assetτwhile the private company can enter the market quickly and 

without incurring the construction risk and capital expense of building the fiber network itself. 

In these ways, an arrangement based on shared investment and risk plays to the strengths of 

both the public and private sector partners. Most localities consider fiber-to-the-premises 

deployment not as a moneymaker, but as a powerful tool for equity, education, and economic 

development. Thus, in a collaborative model, the risk is shared, but the community still receives 

100 percent of the benefits it seeksτthough at a potentially high cost (and recognizing that the 

ōŜƴŜŦƛǘǎ Řƻ ƴƻǘ ŀƭƭ ŀǇǇŜŀǊ ƻƴ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŦƛƴŀƴŎƛŀƭ ǎǘŀǘŜƳŜƴǘǎ). For the private partner, a shared 

investment means less upfront capital, with an opportunity for future revenues.  

 In this way, the collaboration model shares risk and responsibility between the public sector and 

a private partner. In most of these partnerships, the public entity funds, builds, and owns the 

basic infrastructure (typically dark fiber) and the private entity does the rest: it provides the 

electronics and service over the infrastructure and deals with the complexities of running a 

broadband business. The level of risk (and potential reward) can be calibrated under the 

partnership terms to suit local conditions and community goals.  

The model leverages the best capabilities of the public and private sectors. Localities do what 

ǘƘŜȅΩǾŜ ŘƻƴŜ ŦƻǊ ŘŜŎŀŘŜǎΥ ŦƛƴŀƴŎŜ ŀƴŘ build basic infrastructure, manage rights-of-way, and 

maintain that infrastructure over timeτensuring that all residents benefit. Private entities do 

what they traditionally do well: run a business, engage in sales and marketing, handle customer 

service, and adapt to changing technologies and customer preferences. 

The most common variation on this approach is the dark fiber model, wherein the public entity 

focuses only on building out a ubiquitous fiber network to all premises in the community. The 

localityΩǎ Ǌƛǎƪ ƛǎ ƭƛƳƛǘŜŘ ǘƻ ǘƘŜ ŦƛōŜǊτa long-term, future-proof assetτwhile the private company 

can enter the market quickly and without incurring the construction risk and capital expense of 
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building the fiber network itself. In the dark fiber model, the locality is responsible for the physical 

fiber plant. This includes constructing the network, responding to and repairing fiber breaks, 

constructing and splicing new fiber, and performing ongoing maintenance tasks. Building and 

maintaining a dark fiber network also requires access to poles and/or conduit. The service 

provider lights the fiber and provides services, including the electronics at the customer premises 

(known as customer premises equipment or CPE). When a new subscriber takes service, 

ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǇǊƻǾƛŘŜǊ ƛǎ ǘȅǇƛŎŀƭƭȅ ŀƭǎƻ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǇǊƻǾƛŘƛƴƎ ǘƘŜ άŘǊƻǇέ ŦǊƻƳ ǎǘǊŜŜǘ ǘƻ ŀ 

network interface device at the premises.  

The pioneering public networks in Westminster, Maryland, and Huntsville, Alabama, are 

examples of the dark fiber collaboration model. 

In an open conduit model, the public infrastructure provider is responsible for the physical 

conduit plant. This typically includes constructing the conduit network, responding to and 

repairing any conduit breaks, maintaining network documentation, and providing access points 

for the service provider. The service provider does the rest, pulling fiber through the conduit, 

lighting the fiber, and providing services.  

The most prominent example of the conduit model is in West Des Moines, Iowa, which early this 

month announced that Google Fiber will be the first lessee of its open access citywide conduit 

network. 

7.1 Dark Fiber Model Case Study: Westminster , Maryland  

The City of Westminster, Maryland, is a bedroom community of both Baltimore and Washington, 

D.C. where 60 percent of the working population leaves in the morning to work elsewhere.41 The 

area has no major highways and thus, from an economic development perspective, has limited 

options for creating new jobs. Incumbents have also traditionally underserved the area with 

broadband.  

The city began an initiative 12 years ago to bring better fiber connectivity to community anchor 

institutions through a middle-mile fiber network. In 2010, the State of Maryland received a large 

award from the federal government to deploy a regional fiber network called the Inter-County 

Broadband Network (ICBN) that included infrastructure in Westminster.42  

 
41 Case study is based in part on a presentation by Dr. Robert Wack, President, Westminster (Maryland) City 
Council, during a webinar hosted by the Fiber to the Home Council and facilitated by CTC Technology & Energy. 
See: http://goo.gl/x82Ro7 (password required). See also: wƻōŜǊǘ ²ŀŎƪΣ ά¢ƘŜ Westminster tо aƻŘŜƭΣέ Broadband 
Communities Magazine (Nov./Dec. 2015), http://goo.gl/op1XpH. 
42 ά¢ƘŜ tǊƻƧŜŎǘΣέ LƴǘŜǊ-County Broadband Network, http://goo.gl/GjBC26. 

http://goo.gl/x82Ro7
http://goo.gl/op1XpH
http://goo.gl/GjBC26
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Westminster saw an opportunity to expand the last mile of the network to serve residents. At 

the time, though, it did not have any clear paths to accomplish this goal. City leaders looked 

around at other communities and quickly realized that they were going to have to do something 

unique. Unlike fiber-to-the-premises success stories such as Chattanooga, Tennessee, they did 

not have a municipal electric utility to tackle the challenge. They also did not have the resources, 

expertise, or political will to develop from scratch a municipal fiber service provider to compete 

with the incumbents. As a result, they needed to find a hybrid model.  

As the community evaluated its options, it became clear that the fiber infrastructure itself was 

ǘƘŜ ŎƛǘȅΩǎ Ƴƻǎǘ ǎƛƎƴƛŦƛŎant asset. All local governments spend money on durable assets with long 

lifespans, such as roads, water and sewer lines, and other infrastructure that is used for the public 

ƎƻƻŘΦ ¢ƘŜ ƭŜŀŘŜǊǎ ŀǎƪŜŘΣ ά²Ƙȅ ƴƻǘ ǘƘƛƴƪ ƻŦ ŦƛōŜǊ ƛƴ ǘƘŜ ǎŀƳŜ ǿŀȅΚέ ¢ƘŜ ŎƘŀƭƭŜƴƎŜ then was to 

determine what part of the network implementation and operations the private sector partner 

ǿƻǳƭŘ ƘŀƴŘƭŜ ŀƴŘ ǿƘŀǘ ǇŀǊǘ ŎƻǳƭŘ ōŜ ǘƘŜ ŎƛǘȅΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅΦ 

The hybrid model that made the most sense required the city to build, own, and maintain dark 

fiber, and to look to partners that would light the fiber, deliver service, and handle the customer 

relationships with residents and businesses. The model would keep the city out of network 

operations, where a considerable amount of the risk lies in terms of managing technological and 

customer service aspects of the network.  

The city solicited responses from potential private partners through a request for proposals (RFP). 

Its goal was to determine which potential partners were both interested in the project and shared 

ǘƘŜ ŎƛǘȅΩǎ ǾƛǎƛƻƴΦ  

The city eventually selected Ting Internet, an upstart ISP with a strong track record of customer 

ǎŜǊǾƛŎŜ ŀǎ ŀ ƳƻōƛƭŜ ƻǇŜǊŀǘƻǊΦ ¢ƛƴƎ ǎƘŀǊŜŘ ²ŜǎǘƳƛƴǎǘŜǊΩǎ Ǿƛǎƛƻƴ ƻŦ ŀ ǘǊǳŜ ǇǳōƭƛŎςprivate 

partnership and of maintaining an open access network. Ting has committed that within two 

years it will open its operations up to competitors and make available wholesale services that 

other ISPs can then resell to consumers.  

Under the terms of the partnership, the city is building and financing all of the fiber (including 

ŘǊƻǇǎ ǘƻ ŎǳǎǘƻƳŜǊǎΩ ǇǊŜƳƛǎŜǎύ ǘƘǊƻǳƎƘ ŀ ōƻƴŘ ƻŦŦŜǊƛƴƎΦ ¢ƛƴƎ ƛǎ ƭŜŀǎƛƴƎ ŦƛōŜǊ ǿƛǘƘ ŀ ǘǿƻ-tiered 

lease payment. One monthly fee is based on the number of premises the fiber passes; the second 

fee is based on the number of subscribers Ting enrolls. Initially, this payment will be a flat feeτ

ōǳǘ ƛƴ ƭŀǘŜǊ ȅŜŀǊǎΣ ǿƘŜƴ ¢ƛƴƎΩǎ ǊŜǾŜƴǳŜ Ƙƛǘǎ ŎŜǊǘŀƛƴ ǘƘǊŜǎƘƻƭŘǎΣ ¢ƛƴƎ ǿƛƭƭ Ǉŀȅ ǘƘŜ Ŏƛǘȅ ŀ ǎƳŀƭƭ 

fraction of its revenue per user. That mechanism is designed to allow the city to share in some of 

ǘƘŜ ǳǇǎƛŘŜ ƻŦ ǘƘŜ ƴŜǘǿƻǊƪΩǎ ǎǳŎŎŜǎǎΦ Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ǘƘŜ Ŏƛǘȅ ǿƛƭƭ ǊŜŎŜƛǾŜ ŀ ōƛǘ ƻŦ ŜƴǘǊŜǇǊŜƴŜǳǊƛŀƭ 

reward based on the entrepreneurial risk the city is taking. 
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Based on very preliminary information, given that this is a market in development as we write, 

we believe this is a highly replicable model. 

What is so innovative about the Westminster model is how the risk profile is shared between the 

city and Ting. The city will bond and take on the risk around the outside plant infrastructure, but 

ǘƘŜ ǇŀȅƳŜƴǘ ƳŜŎƘŀƴƛǎƳ ƴŜƎƻǘƛŀǘŜŘ ƛǎ ǎǳŎƘ ǘƘŀǘ ¢ƛƴƎ ƛǎ ǘǊǳƭȅ ƛƴǾŜǎǘŜŘ ƛƴ ǘƘŜ ƴŜǘǿƻǊƪΩǎ ǎǳŎŎŜǎǎΦ 

Because Ting will pay Westminster a small monthly fee for every home and business passed, Ting 

is financially obligated to the city from day one, even if it has no customers. This structure gives 

the city confidence that Ting will not be a passive partner, because Ting is highly incented to sell 

services to cover its costs. 

Perhaps most significantly, there is also a mechanism built into the contract that ensures that the 

two parties are truly sharing risk around the financing of the outside plant infrastructure. In any 

ǉǳŀǊǘŜǊ ƛƴ ǿƘƛŎƘ ¢ƛƴƎΩǎ ŦƛƴŀƴŎƛŀƭ ƻōƭƛƎŀǘƛƻƴǎ ǘƻ ǘƘŜ Ŏƛǘȅ ŀǊŜ ƛƴǎǳŦŦƛŎƛŜƴǘ ǘƻ ƳŜŜǘ ǘƘŜ ŎƛǘȅΩǎ ŘŜōǘ 

service, Ting will pay the city a portion ƻŦ ǘƘŜ ǎƘƻǊǘŦŀƭƭΦ Lƴ ǎǳōǎŜǉǳŜƴǘ ǉǳŀǊǘŜǊǎΣ ƛŦ ¢ƛƴƎΩǎ ŦŜŜǎ ǘƻ 

the city exceed the debt service requirements, Ting will be reimbursed an equivalent amount. 

This element of the financial relationship made the deal much more attractive to the city because 

it is a clear demonstration of the fact that its private partner is invested with it.  

7.2 Dark Fiber Model Case Study: Huntsville, Alabama 
In February 2016, the city of Huntsville, Alabama, ǘƘŜ ǎǘŀǘŜΩǎ northern technology hub, 

announced that its municipal electric utility will build a fiber network throughout its city limits 

(presumably, to pass all or most businesses and homes), and that Google Fiber will lease much 

of that fiber in order to provide gigabit services to residences and small businesses. 

The arrangement between Huntsville and Google Fiber is a variation on the model pioneered in 

Westminster, though the payment terms are different and provide a key contrast. Google Fiber 

will lease fiber from Huntsville using a rate sheet that provides for various levels of pricing based 

on the amount of fiber leasedΦ Lƴ ŎƻƴǘǊŀǎǘΣ ¢ƛƴƎΩǎ ƻōƭƛƎŀǘƛƻƴǎ ǘƻ ²ŜǎǘƳƛƴǎǘŜǊ ŀǊŜ ōŀǎŜŘ ƛƴ ǇŀǊǘ ƻƴ 

how much fiber it uses, in part on how many customers it secures, and in part on the revenues it 

generates. As a result, Westminster will have less predictability and certainty about its revenues 

from Ting but has the potential to share in the upside in the event that Ting is very successful in 

that market. 

As in Westminster, the Huntsville model puts the city in the business of building infrastructure, a 

business it knows well after a century of building roads, bridges, and utilities. The model leaves 

to the private sector (in this case, Google Fiber and any other provider that chooses to lease 

Huntsville fiber) all aspects of network operations, equipment provisioning, and service delivery.  
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Interestingly, the Huntsville model holds the potential for competition among providers, as 

Google Fiber will not be the exclusive user of the fiber and other entities can also choose to lease 

ŦƛōŜǊ ōŀǎŜŘ ƻƴ IǳƴǘǎǾƛƭƭŜ ¦ǘƛƭƛǘƛŜǎΩ ŜǎǘŀōƭƛǎƘŜŘ ǊŀǘŜǎΦ ²Ŝ ŀƴǘƛŎƛǇŀǘŜ ǘƘŀǘ ǘƘŜǊŜ ǿƛƭƭ ōŜ ƻǘƘŜǊ L{t 

ǳǎŜǊǎ ƻŦ ǘƘŜ ŎƛǘȅΩǎ ŦƛōŜǊΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ǘƻ ǎŜǊǾŜ ƭŀǊƎŜǊ ōǳǎƛƴŜǎǎŜǎ ŀƴŘ ƛƴǎǘƛǘǳǘƛƻƴǎΣ ǘƘƻǳƎƘ ǿŜ 

question whether the economics exist for another provider to compete against Google Fiber in 

the residential market, as least in the short-term. Over the long term, however, market demand 

and structures may change and new opportunities for competition may arise. By building and 

owning its own fiber assets, the city of Huntsville has ensured it will be able to react to those 

changes and maximize its benefits. 

7.3 Open Conduit Model Case Study: West Des Moines, Iowa 

The city council of the City of West Des Moines, Iowa, voted in early July to finance and build a 

ubiquitous underground conduit network throughout the city.43 The conduit infrastructure will 

connect all homes, businesses, and institutions. The conduit network will be available on an open, 

non-discriminatory basis for any company wishing to provide competitive services to consumers 

and businesses in West Des Moines. The city views this infrastructure as a future-proof means of 

ensuring best-in-class, world-class communication services over many decades.  

The city stated three clear goals for the effort: first, equityτthat the network would reach all 

members of the community. Second, non-exclusivityτthat it would be open to all ISPs for open 

and robust competition. Third, financial sustainabilityτthat it would be a prudent and viable 

investment. 

Competitive internet service provider Google Fiber has agreed to become the first lessee of space 

within the conduit system on a non-exclusive basis. Google Fiber will build fiber within the 

conduit and deliver services throughout the city. It will pay the city based on the number of 

connections made to potential customers. The company committed to a minimum amount over 

the first 20 years of operation such that the city has a predictable revenue stream.  

This is the first new deployment by Google Fiber in a number of years and its first in the state of 

Iowa. Google Fiber's high profile is likely to drive interest in this public-private partnership 

ǎǘǊŀǘŜƎȅ ŀƳƻƴƎ ōƻǘƘ ŎƛǘƛŜǎ ŀƴŘ ƛƴǘŜǊƴŜǘ ǎŜǊǾƛŎŜ ǇǊƻǾƛŘŜǊǎΦ CǳǊǘƘŜǊΣ DƻƻƎƭŜ CƛōŜǊΩǎ ŜȄǇŀƴǎƛƻƴ ƛƴǘƻ 

this new way of partnering with cities suggests new expansion by Google Fiber itself and possibly 

more announcements of partnerships with cities.44 

 
43 {ƘŜƭōȅ CƭŜƛƎΣ άWest Des Moines set to ōŜŎƻƳŜ LƻǿŀΩǎ ŦƛǊǎǘ DƻƻƎƭŜ CƛōŜǊ ŎƛǘȅΣέ Des Moines Register, July 2, 2020, 
https://www.desmoinesregister.com/story/news/local/west-des-moines/2020/07/02/google-fiber-partner-west-
des-moines-fiber-optic-internet-broadband-iowa-high-speed/3279256001/ (accessed July 2020). 
44 Google Fiber Blog, https://fiber.google.com/blog/2020/thank-you-west-des-moines/  

https://www.desmoinesregister.com/story/news/local/west-des-moines/2020/07/02/google-fiber-partner-west-des-moines-fiber-optic-internet-broadband-iowa-high-speed/3279256001/
https://www.desmoinesregister.com/story/news/local/west-des-moines/2020/07/02/google-fiber-partner-west-des-moines-fiber-optic-internet-broadband-iowa-high-speed/3279256001/
https://fiber.google.com/blog/2020/thank-you-west-des-moines/
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8 Fiber -to-the-Premises Business Structure and Financial Analysis  
This section of the report provides a financial model and examines the economics for the 

deployment and operations of a countywide fiber-to-the-premises network by the Partner 

Agencies.  

8.1 Retail Model Overview  

While a range of potential public-private partnership models exist, examining a traditional retail 

model of this type provides the most comprehensive picture of the overall financial viability for 

a new fiber-to-the-premises deployment. This analysis illuminates necessary take-rates and 

service pricing for the Partner Agencies to operate cash-positive annually.  

The financial analysis assumes the Partner Agencies own, operate, and provide broadband data 

services to residents and businesses. This financial analysis is based on a number of assumptions, 

outlined below.  

The model assumes that subscribership for data services will ramp up over years one through 

three, and then remain steady. The analysis does not include inflation and salary cost increases 

because we assume that these operating cost increases will be offset and passed on to 

subscribers in the form of increased prices. Models that add an inflation factor to both revenues 

and expenses typically greatly overstate future cash flow because net revenues are unlikely to 

increase as quickly as inflation. At best, the provider will be able to match expenses increases 

with a dollar-for-dollar rate increase, which is what the flat model represents. 

The financial model is designed to be cash flow positive in year one; which is accomplished 

through startup funding and bond financing. Over time, given the cost to construct, maintain, 

and operate the fiber-to-the-premises network, the model indicates that a 36.5 percent take-

rate of households and businesses passed will be required to maintain positive cash flow based 

on a four percent interest rate and broadband data services priced as follows: 

¶ A 1 Gbps residential service at $80 per month 

¶ A 1 Gbps small commercial service at $100 per month  

¶ A 1 Gbps medium commercial service at $250 per month45 

These prices are consistent with market dynamics and are in the same range as DƻƻƎƭŜΩǎ ŀƴŘ ¢ƛƴƎ 

LƴǘŜǊƴŜǘΩǎ м DōǇǎ ǎŜǊǾƛŎŜǎΣ ǿƘƛŎƘ ŀǊŜ Ϸтл ŀƴŘ Ϸуф ǇŜǊ ƳƻƴǘƘΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ  

 
45 Medium commercial service receives a lower oversubscription rate, that is, less customers sharing the 
connection, decreasing the instances of network congestion reducing overall speeds. 
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We assume that 90 percent of businesses will subscribe to the small commercial service, and 10 

percent of businesses will purchase medium commercial service. 

We assume that all data subscribers will be charged a one-time $75 connection fee prior to 

receiving services. 

A financial summary for this model is in Table 33. 

Table 33: Retail Model Base Case Financial Summary 

 

This base case will not generate a constant positive net income until year four, growing to a net 

income of approximately $54.0 million in year 20. However, the model will operate cash-positive, 

with the cumulative unrestricted cash balance growing to approximately $15.5 million at the end 

of year 10. By the end of year 20, this surplus will total nearly $130 million. 

8.1.1 Municipal Retail Model Base Case Financing  

The initial years of network deployment and operations will be capital-intensive, well beyond 

what initial subscriber revenues can support. This analysis projects the County covering these 

expenses by issuing a series of 20-year bonds, totaling $1.15 billion. Our analysis assumes the 

bonds will be issued in the first four years of deployment, with a 1 percent issuance cost, and a 5 

percent interest rate, with principal payments starting in the third year after issuance. We 

assume a debt service reserve of 5 percent is maintained, but that no interest reserve is 

necessary.  

The model assumes a straight-line depreciation of assets, and that the outside plant will have a 

20-year life span while the network equipment will need to be replaced after 10 years. Customer 

premises equipment and miscellaneous implementation costs will need to be replaced every five 

years. Network equipment, including last mile and customer premises equipment will be 

replaced or upgraded at 80 percent of original cost while miscellaneous implementation costs 

Income Statement 1 5 10 15 20

Total Revenues 4,247,520$         147,213,830$   154,291,420$   161,369,000$   168,446,590$   

Total Cash Expenses (5,056,610)         (35,980,670)      (39,763,360)      (43,528,180)      (47,684,850)      

Depreciation (18,932,000)       (64,726,460)      (61,865,150)      (60,258,010)      (60,258,010)      

Interest Expense (12,936,000)          (42,447,720)        (32,640,000)        (20,913,150)        (6,477,370)          

Taxes -                              -                            -                            -                            -                            

Net Income (32,677,090)$      4,058,980$       20,022,910$     36,669,660$     54,026,360$     

Cash Flow Statement 1 5 10 15 20

Unrestricted Cash Balance 377,610$           2,786,530$       15,541,270$     63,106,110$     129,288,400$   

Depreciation Reserve -                        67,947,850       126,675,575     115,736,715     169,727,215     

Debt Service Reserve 16,170,000         57,365,000       57,365,000       57,365,000       57,365,000       

Total Cash Balance 16,547,610$       128,099,380$   199,581,845$   236,207,825$   356,380,615$   

Total Cash Balance (after investment payments) 16,547,610$       128,099,380$   199,581,845$   236,207,825$   356,380,615$   
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(test equipment, vehicles, computers) will be at 100 percent. The model plans for a depreciation 

reserve account starting in year three to fund future electronics replacements and upgrades. 

Table 34 shows the income statement for years one, five, 10, 15, and 20. Net income remains 

negative in years one through three, totaling nearly negative $32.7 million in year one and 

roughly negative $48.1 million in year three; by year 10, net income will equal over $20.0 million, 

growing to approximately $36.7 million in year 15 and almost $54.0 million in year 20. 

Table 34: Municipal Retail Model Base Case Income Statement 

 

 

Table 35 shows the cash flow statement for years one, five, 10, 15, and 20. The cumulative 

unrestricted cash balance is nearly $378,000 at the end of year one and over $15.5 million by the 

end of year 10. By the end of year 15, the unrestricted cash balance is just over $63.1 million; it 

is approximately $129.3 million by the end of year 20. 

Year 1 Year 5 Year 10 Year 15 Year 20

Income Statement

a. Revenues

Video -$                        -$                        -$                        -$                        -$                        

Internet - Residential 3,832,320            132,838,120         139,224,570         145,611,010         151,997,460         

Internet - Business 415,200               14,375,710          15,066,850          15,757,990          16,449,130          

Total 4,247,520$          147,213,830$       154,291,420$       161,369,000$       168,446,590$       

b. Content Fees

Video -$                        -$                        -$                        -$                        -$                        

Internet 960,000               3,591,340            3,591,340            3,591,340            3,591,340            

Voice -                          -                          -                          -                          -                          

Total 960,000$             3,591,340$          3,591,340$          3,591,340$          3,591,340$          

c. Operating Costs

Operation Costs 2,491,510$          19,968,420$         21,063,510$         22,270,170$         23,664,660$         

Labor Costs 1,605,100            12,420,910          14,399,250          16,692,680          19,351,390          

Total 4,096,610$          32,389,330$         35,462,760$         38,962,850$         43,016,050$         

d. EBITDA (809,090)$            111,233,160$       115,237,320$       118,814,810$       121,839,200$       

e. Depreciation 18,932,000          64,726,460          61,865,150          60,258,010          60,258,010          

f. Operating Income (EBITDA less Depreciation) (19,741,090)$       46,506,700$         53,372,170$         58,556,800$         61,581,190$         

g. Non-Operating Income

Interest Income -$                        313,280$             460,100$             432,750$             567,730$             

Interest Expense  (Bond A) -                          -                          -                          -                          -                          

Interest Expense  (Bond B) (12,936,000)         (42,761,000)         (33,100,100)         (21,345,900)         (7,045,100)           

Interest Expense (Loan) -                          -                          -                          -                          -                          

Total (12,936,000)$       (42,447,720)$       (32,640,000)$       (20,913,150)$       (6,477,370)$         

h. Net Income (before taxes) (32,677,090)$       4,058,980$          20,022,910$         36,669,660$         54,026,360$         

i. Taxes -$                        -$                        -$                        -$                        -$                        

j. Net Income (32,677,090)$       4,058,980$          20,022,910$         36,669,660$         54,026,360$         
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Table 35: Retail Model Base Case Cash Flow Statement 

 

 

8.1.2 Municipal Retail Model Base Case Capital Additions  

Significant network expensesτknown as capital additionsτare incurred in the first few years 

during the construction phase of the network. These represent the equipment, material and 

construction labor associated with building, implementing, and lighting a fiber network. Table 36 

shows the capital additions costs in years one through four, assuming a 36.5 percent take-rate, 

or just over 143,000 customers.  

This analysis projects that capital additions in year one will total approximately $289.9 million. 

These costs will total just over $388.9 million in year two, over $195.1 million in year three, and 

roughly $192.9 million in year four. 

Year 1 Year 5 Year 10 Year 15 Year 20

Cash Flow Statement

a. Net Income  $       (32,677,090)  $          4,058,980  $        20,022,910  $        36,669,660  $        54,026,360 

b. Cash Outflows

Debt Service Reserve  $       (16,170,000)  $               (5,000)  $                       -  $                       -  $                       - 

Depreciation Reserve                           -          (24,078,240)          (23,013,840)          (22,415,980)          (22,415,980)

Financing            (3,234,000)                   (1,000)                           -                           -                           - 

Capital Expenditures         (289,873,300)               (105,004)               (227,009)            (1,061,000)                           - 

Total  $     (309,277,300)  $       (24,189,244)  $       (23,240,849)  $       (23,476,980)  $       (22,415,980)

c. Cash Inflows

Interest Reserve  $                       -  $                       -  $                       -  $                       -  $                       - 

Depreciation Reserve                           -                          4                227,009              1,061,000                           - 

20-Year Bond/Loan Proceeds          323,400,000                100,000                           -                           -                           - 

Total  $      323,400,000  $             100,004  $             227,009  $          1,061,000  $                       - 

d. Total Cash Outflows and Inflows  $        14,122,700  $       (24,089,240)  $       (23,013,840)  $       (22,415,980)  $       (22,415,980)

e. Non-Cash Expenses - Depreciation  $        18,932,000  $        64,726,460  $        61,865,150  $        60,258,010  $        60,258,010 

f. Adjustments

Proceeds from Additional Cash Flows (10 Year

Bond)

 $                       -  $                       -  $                       -  $                       -  $                       - 

Proceeds from Additional Cash Flows (20 Year

Bond)

 $     (323,400,000)  $           (100,000)  $                       -  $                       -  $                       - 

Proceeds from Additional Cash Flows (Loan)  $                       -  $                       -  $                       -  $                       -  $                       - 

g. Adjusted Available Net Revenue  $     (323,022,390)  $        44,596,200  $        58,874,220  $        74,511,690  $        91,868,390 

h. Principal Payments on Debt

10 Year Bond/Loan Principal  $                       -  $                       -  $                       -  $                       -  $                       - 

20 Year Bond/Loan Principal                           -            44,589,200            54,253,700            63,469,200            77,220,000 

Total  $                       -  $        44,589,200  $        54,253,700  $        63,469,200  $        77,220,000 

i. Net Cash  $             377,610  $             107,000  $          4,620,520  $        11,042,490  $        14,648,390 

j. Cash Balance

Unrestricted Cash Balance  $             377,610  $          2,786,530  $        15,541,270  $        63,106,110  $      129,288,400 

Depreciation Reserve                           -            67,947,850          126,675,575          115,736,715          169,727,215 

Debt Service Reserve            16,170,000            57,365,000            57,365,000            57,365,000            57,365,000 

Total Cash Balance  $        16,547,610  $      128,099,380  $      199,581,845  $      236,207,825  $      356,380,615 
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Table 36: Retail Model Base Case Capital Additions 

 

 

8.1.3 Municipal Retail Model Base Case Operating and Maintenance Expenses 

The cost to deploy a fiber-to-the-premises network goes far beyond fiber implementation. 

Network deployment requires additional staffing for sales and marketing, network operations, 

and other functions new to the Partner Agencies. The addition of new staff will require new office 

Capital Additions

1 2 3 4

Network Equipment

Core & GPON Equipment 80,356,700$    -$                   -$                   -$                   

Video (Resell Partner) -                     -                     -                     -                     

Voice (Facilities-Based CLEC) -                     -                     -                     -                     

Additional Annual Capital -                     -                     -                     -                     

Total 80,356,700$    -$                   -$                   -$                   

Outside Plant and Facilities

Total Backbone and FTTP 201,157,500$  335,250,000$  134,100,000$  -$               

Additional Annual Capital -                     -                     -                     -                     

Total 201,157,500$  335,250,000$  134,100,000$  -$               

Last Mile and Customer Premises Equipment

CPE (residential and small commercial) 2,131,500$     15,627,000$    17,758,000$    35,515,500$    

CPE (medium commercial) 15,000            110,000          125,500          250,500          

CPE (enterprise) -                     -                     -                     -                     

Average Drop Cost 5,151,600       37,768,800     42,920,400     85,838,400     

Additional Annual Replacement Capital -                     1                    2                    3                    

Total 7,298,100$     53,505,801$    60,803,902$    121,604,403$  

Miscellaneous Implementation Costs 

OSS & Portal 400,000$        -$               -$               -$               

Vehicles 35,000            140,000          175,000          245,000          

Service Equipment 100,000          -                     -                     -                     

Work Station, Computers, and Software 26,000            50,000            52,000            96,000            

Fiber OTDR and Other Tools 100,000          -                     -                     -                     

Billing Software 250,000          -                     -                     -                     

Fiber Management Software 150,000          -                     -                     -                     

Additional Annual Capital -                     -                     -                     -                     

Total 1,061,000$     190,000$        227,000$        341,000$        

Replacement Costs for Depreciation

Network Equipment -$               -$               -$               -$               

Last Mile and Customer Premises Equipment -                     -                     -                     -                     

Miscellaneous Implementation Costs -                     -                     -                     -                     

Total -$               -$               -$               -$               

Total Capital Additions 289,873,300$  388,945,801$  195,130,902$  121,945,403$  
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space. Similarly, network inventory requirements will require warehousing space. The Partner 

Agencies will need to: 

¶ Expand existing office facilities for management, technical, and clerical staff 

¶ Open a retail storefront to facilitate customer contact and enhance their experience doing 

business with the fiber-to-the-premises enterprise46 

¶ Provide warehousing for receipt and storage of cable and hardware for the installation 

and ongoing maintenance of the broadband infrastructure 

¶ Establish a location to house servers, switches, routers, and other core network 

equipment 

Training new and existing staff is important to fully realize the economies of starting the fiber-to-

the-premises network. The training will be particularly important in the short-term as the new 

enterprise establishes itself as a unique entity providing services distinct from public services 

provided today. We estimate education and training at two percent of direct payroll expenses. 

Marketing and sales costs will also be significant and staffing with skills in the following disciplines 

will be required:  

¶ Sales/Promotion  ¶ Finance 

¶ Internet and related technologies ¶ Vendor Negotiations 

¶ Staff Management ¶ Networking (addressing, segmentation) 

¶ Strategic Planning ¶ Marketing 

The expanded business and increased responsibilities will require the addition of new staff. The 

initial additional positions, staffing levels, and base salaries are shown in Table 37.  

These numbers assume one and one-half shifts of both customer service representative support 

and customer technicians. Changing to full 24x7 staffing will increase costs. Similarly, reducing 

the support hours will decrease the required staffing. In the model, we added 40 percent 

overhead to the estimated base (year one) salaries. 

 
46 Due to the size of the enterprise, we assume the County will use existing facilities for office space and a 
άǎǘƻǊŜŦǊƻƴǘΣέ ǿƘƛŎƘ ǿƛƭƭ ƴƻǘ ǊŜǉǳƛǊŜ ƭŜŀǎŜ ŦŜŜǎΦ 
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Table 37: Municipal Retail Model Base Case Labor Expenses 

 

¢ƘŜ tŀǊǘƴŜǊ !ƎŜƴŎƛŜǎΩ ǘƻǘŀƭ ƭŀōor expenses will total just over $1.6 million in year one, $4.1 million 

in year two, $6.6 million in year three, and $11.1 million in year four on. 

Additional key operating and maintenance assumptions include: 

¶ Insurance  

¶ Utilities 

¶ Office expenses  

¶ Underground utility locates and ticket processing for underground outside plant 

¶ Legal fees  

¶ Professional service fees  

¶ Pole attachment expenses for aerial outside plant 

Vendor maintenance contract fees are expected to start at $8.9 million in year two and remain 

steady from year two on (based upon 15 percent of accrued investment for network electronics). 

Annual variable operating expenses not including direct internet access include:  

¶ Education and training are calculated as two percent of direct payroll expense  

¶ Allowance for bad debts is computed as 0.5 percent of revenues 

¶ Churn is anticipated to be six percent annually, which initiates a $175 per subscriber 

acquisition cost 

The estimated cost of electronic billing for the new fiber-to-the-premises enterprise is $0.20 per 

bill.  

Service Position Total Year 1 Year 2 Year 3 Year 4 Year 5+ Year 1 Salary

Integrity Manager 1.00                  1.00                  1.00                  1.00                  1.00                  153,500$           

Manager Communications and Community Outreach -                   -                   -                   -                   -                   126,500$           

GIS Analyst 2.00                  2.00                  2.00                  2.00                  2.00                  94,000$            

Senior IT Specialist 1.00                  1.00                  1.00                  1.00                  1.00                  120,000$           

IT Specialist 1.00                  1.00                  2.00                  2.00                  2.00                  102,000$           

Customer Account Rep II 2.00                  3.00                  3.00                  3.00                  3.00                  68,000$            

Customer Account Rep I 2.00                  13.00                26.00                52.00                52.00                59,000$            

Field Services Technician 1.00                  5.00                  9.00                  18.00                18.00                101,000$           

Account Clerk II 1.00                  1.00                  1.00                  1.00                  1.00                  68,000$            

Customer Account Rep I 1.00                  7.00                  14.00                27.00                27.00                59,000$            

Field Services Technician 1.00                  4.00                  5.00                  5.00                  5.00                  101,000$           

Total 13.00                38.00                64.00                112.00              112.00              
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Fiber and network maintenance costs are calculated at 0.4 percent of the total construction cost 

per year. This is estimated based on a typical rate of occurrence in the Multnomah County 

environment, and the cost of individual repairs. This is in addition to staffing costs to maintain 

the fiber. 

Table 38 shows projected operating expenses for years one, five, 10, 15, and 20. Some expenses 

will remain constant while others will increase as the network expands and the customer base 

increases. 

Table 38: Retail Model Base Case Operating Expenses and P&I Payments 

 

 

8.2 Retail Model Sensitivity Scenarios  

In this section, we demonstrate how fluctuations in certain key assumptions in the base case can 

affect the financial modeling (i.e., the take-rate required for positive cash flow).  

Note that some of these scenarios may not be realistically attainable. They are meant to 

demonstrate the sensitivity of the financial projections to these assumptions. Some of our 

assumptions will dramatically impact the feasibility of the model.  

Year 1 Year 5 Year 10 Year 15 Year 20

Operating Expenses 

Insurance -                          432,000               476,960               526,600               581,410               

Utilities 100,000               216,000               238,480               263,300               290,710               

Office Expenses 25,000                 54,000                 59,620                 65,830                 72,690                 

Facility Lease -                          -                          -                          -                          -                          

Locates & Ticket Processing 250,800               2,708,320            2,990,200            3,301,410            3,645,030            

Contingency 100,000               216,000               238,480               263,300               290,710               

Fiber & Network Maintenance 825,240               3,638,250            4,016,920            4,435,010            4,896,600            

Vendor Maintenance Contracts -                          8,918,000            8,918,000            8,918,000            8,918,000            

Legal 100,000               54,000                 59,620                 65,830                 72,690                 

Consulting 150,000               81,000                 89,430                 98,740                 109,010               

Marketing 750,000               270,000               298,110               329,130               363,390               

Education and Training 32,100                 248,420               287,990               333,850               387,030               

Customer Billing (Unit) 10,300                 370,830               405,160               442,930               494,440               

Allowance for Bad Debts 21,240                 736,070               771,460               806,850               842,230               

Churn (acquisition costs) 38,640                 1,390,600            1,519,360            1,661,000            1,854,140            

Pole Attachment Expense 88,190                 634,930               693,720               758,390               846,580               

Video -                          -                          -                          -                          -                          

Internet 960,000               3,591,340            3,591,340            3,591,340            3,591,340            

Voice -                          -                          -                          -                          -                          

Sub-Total 3,451,510$          23,559,760$         24,654,850$         25,861,510$         27,256,000$         

Labor Expenses 1,605,100$          12,420,910$         14,399,250$         16,692,680$         19,351,390$         

Sub-Total 1,605,100$          12,420,910$         14,399,250$         16,692,680$         19,351,390$         

Total Expenses 5,056,610$          35,980,670$         39,054,100$         42,554,190$         46,607,390$         

Principal and Interest 12,936,000$         87,036,920$         86,893,700$         84,382,350$         83,697,370$         

Taxes -                          -                          -                          -                          -                          

Sub-Total 12,936,000$         87,036,920$         86,893,700$         84,382,350$         83,697,370$         

Total Expenses, P&I, and Taxes 17,992,610$         123,017,590$       125,947,800$       126,936,540$       130,304,760$       
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In particular we examine fluctuations in the bond funding rate and the total estimated capital 

cost. The following tables illustrates how these fluctuations taken individually impact the 

required take-rate required for positive cash flow. 

Table 39: Bond Rate Sensitivity Analysis Summary 

Scenario Bond 
Rate 

Required 
Take-Rate 

Base Case - 2.0 pp 2.0% 31.0% 

Base Case 4.0% 36.5% 

Base Case + 2.0 pp 6.0% 44.0% 

 

Table 40: Capital Cost Sensitivity Analysis Summary 

Scenario Required 
Take-Rate 

Base Case - 15% CapEx 30.5% 

Base Case 36.5% 

Base Case + 15% CapEx 44.5% 

 

8.2.1 Retail Model Scenario 1: Base Case 

As we previously noted, the base case shows that a 36.5 percent take-rate is required to maintain 

cash flow. Table 41 shows a financial summary for this scenario. 

Table 41: Retail Model Base Case Financial Summary 

 

 

Income Statement 1 5 10 15 20

Total Revenues 4,247,520$         147,213,830$   154,291,420$   161,369,000$   168,446,590$   

Total Cash Expenses (5,056,610)         (35,980,670)      (39,763,360)      (43,528,180)      (47,684,850)      

Depreciation (18,932,000)       (64,726,460)      (61,865,150)      (60,258,010)      (60,258,010)      

Interest Expense (12,936,000)          (42,447,720)        (32,640,000)        (20,913,150)        (6,477,370)          

Taxes -                              -                            -                            -                            -                            

Net Income (32,677,090)$      4,058,980$       20,022,910$     36,669,660$     54,026,360$     

Cash Flow Statement 1 5 10 15 20

Unrestricted Cash Balance 377,610$           2,786,530$       15,541,270$     63,106,110$     129,288,400$   

Depreciation Reserve -                        67,947,850       126,675,575     115,736,715     169,727,215     

Debt Service Reserve 16,170,000         57,365,000       57,365,000       57,365,000       57,365,000       

Total Cash Balance 16,547,610$       128,099,380$   199,581,845$   236,207,825$   356,380,615$   

Total Cash Balance (after investment payments) 16,547,610$       128,099,380$   199,581,845$   236,207,825$   356,380,615$   
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8.2.2 Retail Model Scenario 2: Bond Funding Rate Increased 2 points to 6.0 Percent  

Our second scenario looks at the implications of an increase in bond funding rates from our base 

case of 4.0 percent to 6.0 percent. All other assumptions remain the same as our base case. 

The increased cost of borrowing in this scenario would necessitate an increased take-rate of 44.0 

percent to remain cash positive, which we expect would be highly unlikely to attain and maintain 

in an environment with more than one existing broadband provider in many areas. 

Table 42 shows a financial summary for this scenario. 

Table 42: Retail Model Scenario 2 Financial Summary ς Bonding Funding Rate Increased 2 Points to 6 
Percent 

 

 

8.2.3 Retail Model Scenario 3: Bond Funding Rate Decreased 2 points to 2.0 Percent  

Our second scenario looks at the implications of a decreased bond funding rate from our base 

case of 4.0 percent to 2.0 percent. All other assumptions remain the same as our base case. 

The decreased cost of borrowing in this scenario would reduce to required take-rate to 31.0 

percent to remain cash positiveτstill challenging, but an indication that low-cost borrowing 

clearly improves the business case. Table 43 provides a financial summary for this option. 

Income Statement 1 5 10 15 20

Total Revenues 5,119,920$         177,459,990$   185,991,720$   194,523,450$   203,055,180$   

Total Cash Expenses (5,075,260)         (40,176,150)      (44,438,980)      (48,629,020)      (53,255,160)      

Depreciation (20,640,960)       (71,018,540)      (67,569,280)      (65,648,570)      (65,648,570)      

Interest Expense (20,964,000)          (70,348,800)        (56,289,780)        (37,732,740)        (12,684,160)        

Taxes -                              -                            -                            -                            -                            

Net Income (41,560,300)$      (4,083,500)$      17,693,680$     42,513,120$     71,467,290$     

Cash Flow Statement 1 5 10 15 20

Unrestricted Cash Balance 465,560$           898,460$          13,377,240$     73,599,440$     161,181,130$   

Depreciation Reserve -                        74,088,290       132,097,425     106,793,495     158,906,645     

Debt Service Reserve 17,470,000         62,390,000       62,390,000       62,390,000       62,390,000       

Total Cash Balance 17,935,560$       137,376,750$   207,864,665$   242,782,935$   382,477,775$   

Total Cash Balance (after investment payments) 17,935,560$       137,376,750$   207,864,665$   242,782,935$   382,477,775$   
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Table 43: Retail Model Scenario 3 Financial Summary ς Bonding Funding Rate Increased 2 Points to 6 
Percent 

 

 

8.2.4 Retail Model Scenario 4: Capital Costs Increased by 15 Percent  

Our fourth scenario looks at the implications of higher capital costs relative to the based case, 

with the estimated costs for each capital addition increased by 15 percent. All other assumptions 

remain the same as our base case. 

The increased capital costs in this scenario would necessitate an increased take-rate of 44.5 

percent to remain cash positive, which we expect would be highly unlikely to attain and maintain 

in an environment with more than one existing broadband provider in many areas. 

Table 44 shows a financial summary for this scenario. 

Income Statement 1 5 10 15 20

Total Revenues 3,609,360$         125,029,760$   131,040,800$   137,051,850$   143,062,890$   

Total Cash Expenses (5,042,950)         (33,604,480)      (37,069,460)      (40,598,930)      (44,495,750)      

Depreciation (18,828,640)       (61,263,180)      (58,833,030)      (57,225,890)      (57,225,890)      

Interest Expense (6,324,000)             (19,592,600)        (14,308,580)        (8,663,850)          (2,266,970)          

Taxes -                              -                            -                            -                            -                            

Net Income (26,586,230)$      10,569,500$     20,829,730$     30,563,180$     39,074,280$     

Cash Flow Statement 1 5 10 15 20

Unrestricted Cash Balance 695,310$           2,599,620$       10,910,190$     43,558,890$     88,822,930$     

Depreciation Reserve -                        64,726,940       126,131,045     118,224,635     175,296,585     

Patronage Reserve -                        -                      -                      -                      -                      

Operating Reserve -                        -                      -                      -                      -                      

Interest Reserve -                        -                      -                      -                      -                      

Debt Service Reserve 15,810,000         54,235,000       54,235,000       54,235,000       54,235,000       

Total Cash Balance 16,505,310$       121,561,560$   191,276,235$   216,018,525$   318,354,515$   

Total Cash Balance (after investment payments) 16,505,310$       121,561,560$   191,276,235$   216,018,525$   318,354,515$   
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Table 44: Retail Model Scenario 4 Financial Summary ς Capital Costs Increased by 15 Percent 

 

 

8.2.5 Retail Model Scenario 5: Capital Costs Decreased by 15 Percent 

Our fifth scenario looks at the implications of a lower capital costs relative to the based case 

estimates, with each capital addition decreased by 15 percent. All other assumptions remain the 

same as our base case. 

As with a reduced bond funding rate, the decrease in capital costs significantly reduces the 

required take-rate to remain cash positive to 30.5 percent. 

Table 45 shows a financial summary for this scenario. 

Table 45: Retail Model Scenario 5 Financial Summary ς Capital Costs Decreased by 15 Percent 

 

 

Income Statement 1 5 10 15 20

Total Revenues 5,179,320$         179,477,250$   188,105,960$   196,734,680$   205,363,390$   

Total Cash Expenses (5,080,280)         (40,489,860)      (44,791,760)      (49,014,430)      (53,676,600)      

Depreciation (23,837,610)       (85,020,040)      (80,410,770)      (78,201,950)      (78,201,950)      

Interest Expense (15,736,000)          (52,520,050)        (40,457,500)        (26,054,000)        (8,287,620)          

Taxes -                              -                            -                            -                            -                            

Net Income (39,474,570)$      1,447,300$       22,445,930$     43,464,300$     65,197,220$     

Cash Flow Statement 1 5 10 15 20

Unrestricted Cash Balance 486,684$           3,766,748$       19,983,248$     81,491,748$     167,512,578$   

Depreciation Reserve -                        88,315,900       147,735,525     110,816,715     162,925,245     

Patronage Reserve -                        -                      -                      -                      -                      

Operating Reserve -                        -                      -                      -                      -                      

Interest Reserve -                        -                      -                      -                      -                      

Debt Service Reserve 19,670,000         70,865,000       70,865,000       70,865,000       70,865,000       

Total Cash Balance 20,156,684$       162,947,648$   238,583,773$   263,173,463$   401,302,823$   

Total Cash Balance (after investment payments) 20,156,684$       162,947,648$   238,583,773$   263,173,463$   401,302,823$   

Income Statement 1 5 10 15 20

Total Revenues 3,549,960$         123,013,490$   128,927,600$   134,841,710$   140,755,820$   

Total Cash Expenses (5,039,110)         (33,171,940)      (36,573,770)      (40,055,730)      (43,900,090)      

Depreciation (15,950,890)       (50,293,240)      (48,563,620)      (47,197,550)      (47,197,550)      

Interest Expense (10,976,000)       (34,611,540)      (26,565,070)      (16,952,180)      (5,116,810)       

Taxes -                        -                      -                      -                      -                      

Net Income (28,416,040)$      4,936,770$       17,225,140$     30,636,250$     44,541,370$     

Cash Flow Statement 1 5 10 15 20

Unrestricted Cash Balance 324,396$           1,958,430$       10,792,160$     46,723,160$     96,476,370$     

Depreciation Reserve -                        53,362,190       109,311,805     106,628,385     159,176,575     

Patronage Reserve -                        -                      -                      -                      -                      

Operating Reserve -                        -                      -                      -                      -                      

Interest Reserve -                        -                      -                      -                      -                      

Debt Service Reserve 13,720,000         46,860,000       46,860,000       46,860,000       46,860,000       

Total Cash Balance 14,044,396$       102,180,620$   166,963,965$   200,211,545$   302,512,945$   

Total Cash Balance (after investment payments) 14,044,396$       102,180,620$   166,963,965$   200,211,545$   302,512,945$   
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8.2.6 Retail Model Scenario 6: Residential Service Fee Reduced to $50 per month  

Our sixth scenario looks at the implications of lower revenues at a given take-rate relative to the 

base case scenario by reducing the standard gigabit Internet service fee from $80 to $50τa price 

point our market research suggests would optimize potential take-rate. All other assumptions 

remain the same as our base case. 

The significantly reduced revenue per subscriber requires a take-rate of 70.0 percent to remain 

cash positive, much higher that other scenarios. 

Table 46 shows a financial summary for this scenario. 

Table 46: Retail Model Scenario 6 Financial Summary ς Residential Service Fee Reduced to $50 per 
Month 

 

 

Income Statement 1 5 10 15 20

Total Revenues 5,389,800$         186,788,780$   195,769,010$   204,749,240$   213,729,470$   

Total Cash Expenses (5,438,860)         (52,125,000)      (57,947,100)      (63,330,210)      (69,273,590)      

Depreciation (22,703,760)       (88,966,240)      (83,478,800)      (81,244,530)      (81,244,530)      

Interest Expense (14,596,000)          (55,033,420)        (42,674,030)        (27,823,630)        (9,504,430)          

Taxes -                              -                            -                            -                            -                            

Net Income (37,348,820)$      (9,335,880)$      11,669,080$     32,350,870$     53,706,920$     

Cash Flow Statement 1 5 10 15 20

Unrestricted Cash Balance 393,640$           39,275,690$     1,540,380$       5,782,750$       30,088,870$     

Depreciation Reserve -                        91,066,580       139,344,045     89,423,375       129,301,425     

Debt Service Reserve 18,245,000         73,765,000       73,765,000       73,765,000       73,765,000       

Total Cash Balance 18,638,640$       204,107,270$   214,649,425$   168,971,125$   233,155,295$   

Total Cash Balance (after investment payments) 18,638,640$       204,107,270$   214,649,425$   168,971,125$   233,155,295$   
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Appendix A: Mailed Residential Survey Instrument  
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