
 
 

 

 
 

 
 
 

Broadband Strategic Plan 
Prepared for the State of Delaware 

May 2021 



State of Delaware | Broadband Strategic Plan | May 2021 

 
 

ii 

Contents 

1 Executive Summary 1 

1.1 Summary of tasks 1 

1.2 Summary of findings 2 

1.2.1 Delaware has been a pioneer in broadband deployment for decades 2 

1.2.2 Approximately 11,600 Delaware homes and businesses lack broadband service in contiguous 

unserved portions of the State 3 

1.2.3 5ŜƭŀǿŀǊŜΩǎ ōǊƻŀŘōŀƴŘ ǎŜǊǾƛŎŜ ŀǾŀƛƭŀōƛƭƛǘy and digital equity metrics are comparable to those of 

neighboring states 5 

1.2.4 Residential survey results indicate a high level of service availabilityτbut significant barriers to 

adoption and effective use of broadband and computers 5 

1.2.5 The Covid-19 pandemic ŀŦŦŜŎǘŜŘ ǊŜǎƛŘŜƴǘǎΩ ōǊƻŀŘōŀƴŘ ƴŜŜŘǎ 6 

1.2.6 Fiber-to-the-pǊŜƳƛǎŜǎ ƻǊ ŦƛȄŜŘ ǿƛǊŜƭŜǎǎ ƴŜǘǿƻǊƪǎ ŎƻǳƭŘ Ŧƛƭƭ ǘƘŜ {ǘŀǘŜΩǎ ōǊƻŀŘōŀƴŘ ƎŀǇǎ 6 

1.2.7 Incumbent ISPs could use an edge-out approach to reach almost 90 percent of unserved residents 7 

1.2.8 ¢ƘŜ C//Ωǎ wǳǊŀƭ 5ƛƎƛǘŀƭ hǇǇƻǊǘǳƴƛǘȅ CǳƴŘ ŀǳŎǘƛƻƴ ŀǿŀǊŘŜŘ ŦǳƴŘƛƴƎ ƛƴ ǘƘŜ {ǘŀǘŜτbut questions 

remain about execution 8 

1.2.9 New federal broadband funding presents opportunities 9 

1.3 Summary of recommendations 9 

1.3.1 Support residents and ISPs to maximize federal Emergency Broadband Benefit subsidies and 

minimize the burdens of participation 9 

1.3.2 Provide technical assistance to position Delaware competitively for federal funding, including from 

NTIA and USDA 10 

1.3.3 Evaluate the impact of the Connect Delaware subsidy program and consider continuing it if 

successful 10 

1.3.4 Add staff resouǊŎŜǎ ǘƻ ƳŀƴŀƎŜ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ ōǊƻŀŘōŀƴŘ ǎǘǊŀǘŜƎȅ 10 

1.3.5 Adopt symmetrical 100 Mbps speeds as a minimum broadband target for the next five years 11 

1.3.6 Invest in last-mile infrastructure 11 

1.3.7 Expand partnerships with ISPs to maximize RDOF-funded buildoutτand protect against the 

possibility that RDOF obligations may not be met 12 

1.3.8 Maximize the benefits of NTIA and ReConnect funding opportunities 12 

1.3.9 Partner with ISPs to promote low-cost internet programs to eligible residents 12 

2 DTI and other departments have actively addressed ǘƘŜ {ǘŀǘŜΩǎ ōǊƻŀŘōŀƴŘ ŎƘŀƭƭŜƴƎŜǎ 14 

2.1 DTI, DelDOT, and DOE have had a highly productive, 20-year collaboration 14 

2.2 DTI has partnered with Bloosurf to expand rural wireless service 14 

2.3 The CARES Act-funded Connect Delaware program aims to expand broadband infrastructure and service 15 

2.3.1 Infrastructure program 16 

2.3.2 Subsidy program 17 

2.3.3 Partnership structure 18 

3 Approximately 11,600 Delaware Homes and Businesses in Contiguous Areas Are Unserved by Wired 

Broadband 20 



State of Delaware | Broadband Strategic Plan | May 2021 

 
 

iii 

3.1 Desk surveys and data analysis identified unserved areas 21 

3.1.1 Analysis of unserved locationsτwired and fixed wireless technologies 22 

3.1.2 Analysis of unserved locationsτwired technologies only 27 

3.1.3 Analysis of unserved locationsτfixed wireless technologies only 31 

3.2 Field surveys validated federal service availability data 36 

3.2.1 Map overviews of field survey findings 36 

3.2.2 Sample field survey findings related to pole lines 43 

3.3 hƴƭƛƴŜ ǎǇŜŜŘ ǘŜǎǘ ǎǳǊǾŜȅ Řŀǘŀ ǇǊƻǾƛŘŜ ƛƴǎƛƎƘǘ ƻƴ ǊŜǎƛŘŜƴǘǎΩ ŜȄǇŜǊƛŜƴŎŜǎ ǿƛǘƘ ōǊƻŀŘōŀƴŘ ǎŜǊǾƛŎŜ 47 

3.3.1 Speed Tests Largely Confirm Served and Unserved Delineations 47 

3.3.2 Fiber Optic Connections Receive the Highest Scores by Far on Speed and Satisfaction 48 

3.3.3 COVID-19 Did Not Have a Significant Effect on ISP Performance 52 

4 DŜƭŀǿŀǊŜΩǎ [ŜǾŜƭ ƻŦ {ŜǊǾƛŎŜ !Ǿŀƛƭŀōƛƭƛǘȅ ŀƴŘ /ƻƳǇŜǘƛǘƛƻƴ /ƻƳǇŀǊŜǎ CŀǾƻǊŀōƭȅ ǘƻ [ŜǾŜƭǎ ƛƴ bŜŀǊōȅ {ǘŀǘŜǎ 55 

5 ¢ƘŜ {ǘŀǘŜΩǎ {ǳrvey of Residents Identified Key Issues Related to Broadband Use and Adoption 62 

5.1 Key findings 62 

5.1.1 Broadband access gaps 62 

5.1.2 Device utilization gaps 64 

5.1.3 Skills gaps in using broadband and computers 64 

5.2 Survey process 65 

5.3 Data analysis 66 

5.4 Survey results 67 

5.4.1 Internet connection and use 67 

5.4.2 Computer and internet skills 83 

5.4.3 Technology for minor children 92 

5.4.4 Internet use for jobs/careers 95 

5.4.5 Internet use for education 99 

5.4.6 Respondent opinions 105 

5.4.7 Willingness to purchase high-speed internet service 110 

5.4.8 Respondent information 112 

6 Survey Results Indicate Covid-мф Iŀǎ IŀŘ ŀƴ LƳǇŀŎǘ ƻƴ wŜǎƛŘŜƴǘǎΩ .ǊƻŀŘōŀƴŘ ¦ǎŜ ŀƴŘ bŜŜŘǎ 117 

6.1 Key findings: Covid-19 impacts on broadband use 117 

6.2 Internet use by location 117 

6.3 Engaged in internet activities 120 

6.4 Number of household members online during peak usage times 123 

7 Fiber-to-the-tǊŜƳƛǎŜǎ ŀƴŘ CƛȄŜŘ ²ƛǊŜƭŜǎǎ ¢ŜŎƘƴƻƭƻƎƛŜǎ /ƻǳƭŘ Cƛƭƭ ǘƘŜ {ǘŀǘŜΩǎ .ǊƻŀŘōŀƴŘ DŀǇǎ 125 

7.1 Fiber-to-the-premises infrastructure to fill gaps in unserved areas would cost about $75 million but have 

relatively low ongoing operating costs 125 

7.1.1 Capital cost estimates are derived from a customized outside plant network design 127 



State of Delaware | Broadband Strategic Plan | May 2021 

 
 

iv 

7.1.2 The network architecture can support multiple subscriber models and classes of service 131 

7.1.3 Network design assumptions include constructing 1,240 miles of fiber 134 

7.1.4 Total capital costs include outside plant construction, electronics, and service drop installation 136 

7.2 Fixed wireless infrastructure is a feasible alternative to serve homes and businessesτwith a $10.6 million 

capital cost but high operating costs 141 

7.2.1 Overview of analysis 142 

7.2.2 Introduction to fixed wireless network connectivity 145 

7.2.3 Analyzing radio frequency coverage in the State 148 

7.2.4 Tower selection methodology 148 

7.2.5 High-level coverage and cost estimate 149 

7.3 Functional and cost comparison of technologies 153 

7.3.1 Performance advantage of fiber 153 

7.3.2 Cost-effectiveness of fiber where density is sufficient 154 

7.3.3 Wireless cost considerations 155 

7.3.4 Technical unsuitability of DSL 155 

8 LƴŎǳƳōŜƴǘ L{tǎ /ƻǳƭŘ Cƛƭƭ !ƭƳƻǎǘ фл tŜǊŎŜƴǘ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ .ǊƻŀŘōŀƴŘ DŀǇǎ ōȅ .ǳƛƭŘƛƴƎ hǳǘ CǊƻƳ ¢ƘŜƛǊ 

Existing Networks 157 

8.1 An edge-out strategy could be extremely effective 157 

8.2 An edge-out approach is cost-effective 160 

9 Rural Digital Opportunity Fund auction results indicate significant future investment in Delaware, but the 

State should prepare for uncertainty 161 

9.1 Key findings 161 

9.2 RDOF reverse auction explained 164 

9.3 Results in Delaware 164 

9.4 ¢ŀƭƪƛŜΩǎ w5hC ǎǳŎŎŜǎǎ ǿƛƭƭ require sustainability 169 

9.5 Engage with Talkie and other providers to understand and prepare for RDOF outcome 172 

10 Additional federal grant opportunities are likely to appear 178 

10.1 Broadband funding in 2021 appropriations package 178 

10.1.1 Emergency Broadband Benefit Program 178 

10.1.2 Broadband Infrastructure Program 179 

10.1.3 Connecting Minority Communities Pilot Program 180 

10.1.4 Tribal Broadband Connectivity Program 181 

10.2 ¦{5!Ωǎ ReConnect program represents a unique rural funding mechanism 181 

10.3 ¦{5!Ωǎ /ƻƳƳǳƴƛǘȅ /ƻƴƴŜŎǘ ǇǊƻƎǊŀƳ ǊŜǇǊŜǎŜƴǘǎ ŀƴƻǘƘŜǊΣ ƳƻǊŜ Ƴƻdest opportunity 185 

10.4 Department of Commerce economic development grants assist distressed communities 186 

11 Recommendations 188 



State of Delaware | Broadband Strategic Plan | May 2021 

 
 

v 

11.1 Support 188 

11.1.1 Support residents and ISPs to maximize federal Emergency Broadband Benefit subsidies and 

minimize the burdens of participation 188 

11.1.2 Provide technical assistance to position Delaware competitively for federal funding, including 

from NTIA and USDA 190 

11.1.3 Evaluate the impact of the Connect Delaware subsidy program and consider continuing it if 

successful 190 

11.1.4 Add staff resources ǘƻ ƳŀƴŀƎŜ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ ōǊƻŀŘōŀƴŘ ǎǘǊŀǘŜƎȅ 191 

11.2 Infrastructure 191 

11.2.1 Adopt 100 Mbps symmetric speeds as a minimum target broadband speeds for the next five 

years. 192 

11.2.2 Invest in last-mile infrastructure 192 

11.3 Collaboration 196 

11.3.1 Expand partnerships with ISPs to maximize RDOF-funded buildoutτand protect against the 

possibility that RDOF obligations may not be met 197 

11.3.2 Maximize the benefits of NTIA and ReConnect funding opportunities 199 

11.3.3 Partner with ISPs to promote low-cost internet programs to eligible residents 200 

Appendix A: Residential Survey Instrument 201 

Appendix B: Speed Test Invitation 213 

 



State of Delaware | Broadband Strategic Plan | May 2021 

 
 

vi 

Tables 
Table 1: Products Requested by School Districts and Charter Schools Through the Connect Delaware Subsidy 

Program ...................................................................................................................................................... 18 

Table 2: Percent of Premises With Access to Various Speed Tiers (FCC Form 477 Data) ....................................... 55 

Table 3: Percent of Premises With Three or More Broadband Providers (FCC Form 477 Data)............................. 56 

Table 4: Percent of Premises with Fixed Terrestrial Broadband Providers (FCC Form 477 Data) .......................... 56 

Table 5: Percent of Premises Served by Cable or Fiber Service at 100/10 Mbps ................................................... 57 

Table 6: Internet Access by Key Demographics .................................................................................................... 72 

Table 7: Home Internet Connection Ever Used for Various Activities by Respondent Age.................................... 82 

Table 8: Home Internet Connection Frequently Used for Various Activities by Respondent Age ......................... 82 

Table 9: Home Internet Connection Ever Used for Various Activities by Children in Household........................... 83 

Table 10: Home Internet Connection Frequently Used for Various Activities by Children in Household .............. 83 

Table 11: Agreement with Statements About Internet Skills (Mean Ratings) by Age ........................................... 86 

Table 12: Agreement with Statements About Internet Skills (% Strongly Agree) by Age ...................................... 86 

Table 13: Agreement with Statements About Internet Skills (Mean Ratings) by Income...................................... 87 

Table 14: Agreement with Statements About Internet Skills (% Agree/Strongly Agree) by Income ..................... 87 

Table 15: How Often Use the Internet in Various Locations by Respondent Age ................................................ 120 

Table 16: How Often Use the Internet for Various Activities by Respondent Age .............................................. 123 

Table 17: Estimated Total Fiber Deployment Cost for the Unserved Areas ........................................................ 126 

Table 18: Estimated Outside Plant Cost per Passing for the Unserved Areas ..................................................... 126 

Table 19: Construction Cost Factors Developed in Desk Survey of Unserved Areas............................................ 127 

Table 20: Unit Cost Estimate Assumptions ......................................................................................................... 134 

Table 21: Estimated Outside Plant Costs ............................................................................................................ 137 

Table 22: Breakdown of Outside Plant Costs ...................................................................................................... 138 

Table 23: Breakdown of Outside Plant Costs by County ..................................................................................... 138 

Table 24: Estimated Central Network Electronics Costs ..................................................................................... 139 

Table 25: Per-Subscriber Cost Estimates ............................................................................................................ 141 

Table 26: Fixed Wireless Coverage and Cost Estimates ...................................................................................... 145 

Table 27: Capital Cost Estimate for Fixed Wireless ............................................................................................. 152 

Table 28: Total Cost Estimate for Fixed Wireless at Different Penetration Rates ............................................... 152 

Table 29: Comparison of Network Strategy Capital Costs .................................................................................. 160 

Table 30: RDOF Winners in Delaware by Locations Assigned ............................................................................. 166 

Table 31: Winner Technology and Speed Tier .................................................................................................... 166 

Table 32: Bidders for Number of Census Areas in Selected Rounds .................................................................... 166 

Table 33: Locations in Densest Census Areas Bid on .......................................................................................... 167 

Table 34: Bidder Technologies and Bidding Weights .......................................................................................... 167 

Table 35: Bidder Locations Assigned by Round .................................................................................................. 167 

Table 36: Percentage of Assigned Addresses and Funding Allocated by Round in Delaware .............................. 168 

Table 37: Talkie's Total Commitments ............................................................................................................... 169 

 



State of Delaware | Broadband Strategic Plan | May 2021 

 
 

vii 

Figure s 
Figure 1: Unserved Areas ς 25/3 Mbps (Wired Only) ............................................................................................. 4 

Figure 2: Unserved Areas ς 25/3 Mbps (Wired Only) ........................................................................................... 20 

Figure 3: Served Areas (25/3), Including Fixed Wireless ....................................................................................... 22 

Figure 4: Number of Providers (25/3), Including Fixed Wireless ........................................................................... 23 

Figure 5: Served Areas (10/1), Including Fixed Wireless ....................................................................................... 24 

Figure 6: Number of Providers (10/1), Including Fixed Wireless ........................................................................... 25 

Figure 7: Best Available Technology for 25/3 Service, Including Fixed Wireless ................................................... 26 

Figure 8: Served Areas (25/3), Wired Only ........................................................................................................... 27 

Figure 9: Number of Providers (25/3), Wired Only ............................................................................................... 28 

Figure 10: Served Areas (10/1), Wired Only ......................................................................................................... 29 

Figure 11: Number of Providers (10/1), Wired Only ............................................................................................. 30 

Figure 12: Served Areas ς 25/3 Mbps (Fixed Wireless Only, FCC Form 477 Data) ................................................. 32 

Figure 13: Number of Providers (25/3), Fixed Wireless Only ................................................................................ 33 

Figure 14: Served Areas ς 10/1 (Fixed Wireless Only, FCC Form 477 Data) ........................................................... 34 

Figure 15: Number of Providers (10/1), Fixed Wireless Only ................................................................................ 35 

Figure 16: Field Survey Results as Compared to Form 477 Data ........................................................................... 37 

Figure 17: Field Survey Results as Compared to Form 477 Data ς Felton.............................................................. 38 

Figure 18: Field Survey Results as Compared to Form 477 Data ς Georgetown .................................................... 39 

Figure 19: Field Survey Results as Compared to Form 477 Data ς Seaford ........................................................... 40 

Figure 20: Field Survey Results as Compared to Form 477 Data ς Townsend ....................................................... 41 

Figure 21: Field Survey Results as Compared to Form 477 Data ς Woodside........................................................ 42 

Figure 22: Cable Amplifier Showing Cable TV Service ........................................................................................... 43 

Figure 23: Multiple Attachments and Cable in the Communications Space .......................................................... 44 

Figure 24: Clean Pole Line with Multiple Communications Attachments ............................................................. 45 

Figure 25: Little or No Make-Ready Required in Unserved Areas ......................................................................... 46 

Figure 26: Online Speed Survey Website .............................................................................................................. 47 

Figure 27: Speed Test Results ς Average Download Speeds ................................................................................. 48 

Figure 28: Speed Test Results ς Average Upload Speeds ...................................................................................... 48 

Figure 29: Speed Test ResultsτCustomer Satisfaction by Technology (Excluding Fixed Wireless) ....................... 49 

Figure 30: Speed Test Results ς Average Speeds by Technology Type .................................................................. 50 

Figure 31: Speed Test Results ς Average Download Speeds by Provider .............................................................. 51 

Figure 32: Speed Test Results ς Average Speeds by Day ...................................................................................... 53 

Figure 33: Latency Performance by Technology and Weekday ............................................................................. 54 

Figure 34: Comparison of Households With No Internet Access ........................................................................... 57 

Figure 35: Comparison of Households With No Computer ................................................................................... 58 

Figure 36: Comparison of Households with Required Telework ........................................................................... 59 

Figure 37: Comparison of Households with Required Telework (Average) ........................................................... 60 

Figure 38: Comparison of Households with Children Whose Learning Was Affected by Covid-19 ........................ 61 

Figure 39: Age of Respondents and Adult Population .......................................................................................... 66 

Figure 40: Internet Usage by County .................................................................................................................... 67 

Figure 41: Reasons for Not Using the Internet (Mean Ratings) ............................................................................. 68 

Figure 42: Reasons for Not Using the Internet ..................................................................................................... 68 

Figure 43: Importance of Communication Service Aspects (Mean Ratings) .......................................................... 69 

Figure 44: Importance of Communication Service Aspects ................................................................................... 69 



State of Delaware | Broadband Strategic Plan | May 2021 

 
 

viii 

Figure 45: Importance of Communication Services by Respondent Age ............................................................... 70 

Figure 46: Importance of Communication Services by Household Income ........................................................... 70 

Figure 47: Communication Services Purchased .................................................................................................... 71 

Figure 48: Internet Services Purchased ................................................................................................................ 71 

Figure 49: Primary Internet Service Provider ....................................................................................................... 73 

Figure 50: Type of Verizon Wired Service ............................................................................................................. 74 

Figure 51: Monthly Price for Internet Service ....................................................................................................... 75 

Figure 52: Estimated Monthly Price for Internet Service by Provider ................................................................... 75 

CƛƎǳǊŜ роΥ tŀǊǘƛŎƛǇŀǘŜ ƛƴ /ƻƳŎŀǎǘΩǎ LƴǘŜǊƴŜǘ 9ǎǎŜƴǘƛŀƭǎ tǊƻƎǊŀƳ .......................................................................... 76 

Figure 54Υ wŜŎŜƛǾŜ ϷфΦнр {ǳōǎƛŘȅ ¦ƴŘŜǊ C//Ωǎ [ƛŦŜƭƛƴŜ tǊogram ........................................................................... 76 

Figure 55: Number of Personal Computing Devices ............................................................................................. 77 

Figure 56: Number of Personal Computing Devices in Home by Household Size .................................................. 77 

Figure 57: Devices Available in the Home ............................................................................................................ 78 

Figure 58: Devices Available in the Home by Respondent Age ............................................................................. 79 

Figure 59: Devices Available in the Home by Children in Household .................................................................... 79 

Figure 60: Computer Becomes Unusable.............................................................................................................. 80 

Figure 61: When Could Replace Computer ........................................................................................................... 80 

Figure 62: When Could Replace Computer by Household Income ........................................................................ 80 

Figure 63: Home Internet Connection Use for Various Activities .......................................................................... 81 

Figure 64: Agreement with Statements About Internet Skills (Mean Ratings) ...................................................... 84 

Figure 65: Agreement with Statements About Internet Skills .............................................................................. 85 

Figure 66: Agreement with Statements About Training Related to Computers and the Internet (Mean Ratings). 88 

Figure 67: Agreement with Statements About Training Related to Computers and the Internet ......................... 89 

Figure 68: Agreement with Statements About Training by Respondent Age ........................................................ 90 

Figure 69: Agreement with Statements About Training by Household Income .................................................... 91 

CƛƎǳǊŜ тлΥ !ƎǊŜŜƳŜƴǘ ǿƛǘƘ {ǘŀǘŜƳŜƴǘǎ !ōƻǳǘ /ƘƛƭŘǊŜƴΩǎ ¦ǎŜ ƻŦ ¢ŜŎƘƴology (Mean Ratings) .............................. 92 

CƛƎǳǊŜ тмΥ !ƎǊŜŜƳŜƴǘ ǿƛǘƘ {ǘŀǘŜƳŜƴǘǎ !ōƻǳǘ /ƘƛƭŘǊŜƴΩǎ ¦ǎŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ 5ǳǊƛƴƎ ǘƘŜ /ƻǾƛŘ-19 Pandemic ...... 93 

Figure 72: Agreement with Statements About Minimizing Online Risks (Mean Ratings) ...................................... 94 

Figure 73: Agreement with Statements About Minimizing Online Risks ............................................................... 95 

Figure 74: Job Requires Homes Internet Access ................................................................................................... 96 

Figure 75: Job Requires Homes Internet Access by Respondent Age .................................................................... 96 

Figure 76: Job Requires Homes Internet Access by Household Income ................................................................ 97 

Figure 77: Household Member Teleworking ........................................................................................................ 97 

Figure 78: Teleworking Status by Respondent Age .............................................................................................. 98 

Figure 79: Teleworking Status by Household Income ........................................................................................... 98 

Figure 80: Own or Plan to Start a Home-Based Business ...................................................................................... 99 

Figure 81: Importance of High-Speed Internet ..................................................................................................... 99 

Figure 82: Use of Internet for Educational Purposes .......................................................................................... 100 

Figure 83: Use of Internet for Educational Purposes by Children in Household .................................................. 100 

Figure 84: Use of Internet for Educational Purposes by Respondent Age ........................................................... 101 

Figure 85: Use of Internet for Educational Purposes by Household Income ....................................................... 101 

Figure 86: Use of Internet for Homeschooling .................................................................................................... 102 

Figure 87: Use of Internet for Educational Purposes by Children in Household .................................................. 102 

Figure 88: Education Level for Which Internet Connection Is Used .................................................................... 103 

Figure 89: Education Level for Which Internet Connection Is Used by Children in Household ............................ 103 



State of Delaware | Broadband Strategic Plan | May 2021 

 
 

ix 

Figure 90: Education Level for Which Internet Connection Is Used by Respondent Age ..................................... 104 

Figure 91: Importance of High-Speed Internet for Education Needs .................................................................. 104 

Figure 92: Opinions About the Role(s) for State of Delaware (Mean Ratings) .................................................... 105 

Figure 93: Opinions About the Role(s) for State of Delaware ............................................................................. 105 

Figure 94: Provide Free Wi-Fi in Public Areas by County .................................................................................... 106 

Figure 95: Ensure That All Residents Have Affordable Broadband Internet Access by Income ........................... 106 

Figure 96: Opinions About the Broadband Internet Market (Mean Ratings) ...................................................... 107 

Figure 97: Opinions About the Broadband Internet Market ............................................................................... 108 

Figure 98: Opinions About the Broadband Internet Market by Respondent Age ............................................... 109 

Figure 99: Opinions About the Broadband Internet Market by Household Income ............................................ 109 

Figure 100: Willingness to Purchase 1 Gbps Internet at Price Levels (Mean Ratings) ......................................... 110 

Figure 101: Willingness to Purchase 1 Gbps Internet at Various Price Levels ..................................................... 110 

Figure 102: Willingness to Purchase 1 Gbps Internet Service by Household Income .......................................... 111 

Figure 103: Age of Respondents and State of Delaware Adult Population ......................................................... 112 

Figure 104: Education of Respondent ................................................................................................................ 113 

Figure 105: Annual Household Income............................................................................................................... 113 

Figure 106: Race/Ethnicity ................................................................................................................................. 114 

Figure 107: Race/Ethnicity Most Strongly Identify With..................................................................................... 114 

Figure 108: Gender Identity ............................................................................................................................... 115 

Figure 109: Total Household Size ....................................................................................................................... 115 

Figure 110: Number of Children in HH ............................................................................................................... 115 

Figure 111: Own or Rent Residence ................................................................................................................... 116 

Figure 112: Number of Years Lived at Current Residence ................................................................................... 116 

Figure 113: Ever Use the Internet in Various Locations Before and During Covid-19 Pandemic .......................... 118 

Figure 114: How Often Use the Internet in Various Locations Before Covid-19 Pandemic .................................. 119 

Figure 115: How Often Use the Internet in Various Locations During Covid-19 Pandemic.................................. 119 

Figure 116: Ever Used the Internet for Various Activities Before and During Covid-19 Pandemic ...................... 121 

Figure 117: Use the Internet Daily for Various Activities Before and During Covid-19 Pandemic ....................... 121 

Figure 118: How Often Used the Internet for Various Activities Before Covid-19 Pandemic .............................. 122 

Figure 119: How Often Used the Internet for Various Activities During Covid-19 Pandemic .............................. 122 

Figure 120: Number of Households Members Online During Peak Usage Times ................................................ 123 

Figure 121: Number of Households Members Online During Peak Usage Times by County ............................... 124 

Figure 122: Number of Households Members Online During Peak Usage Times by Age ..................................... 124 

Figure 123: Served Areas ς 25/3 Mbps (Wired Only, FCC Form 477 Data) .......................................................... 125 

Figure 124: Utility Pole Requiring Make-Ready .................................................................................................. 129 

Figure 125: Low-Make-Ready Pole Line in Unserved Area.................................................................................. 130 

Figure 126: High-Level Fiber-to-the-Premises Architecture ................................................................................ 133 

Figure 127: Unserved Areas and Addresses in Delaware .................................................................................... 143 

Figure 128: Coverage Enabled by Equipment on Existing Towers ....................................................................... 144 

Figure 129: Example Fixed Wireless Network with Access Point Antennas on a Monopole and Various Customer 

Antenna Configurations ............................................................................................................................ 146 

Figure 130: TVWS (Green) and CBRS (Blue) Coverage in Kent County ................................................................ 150 

Figure 131: TVWS (Green) and CBRS (Blue) Coverage in Sussex County ............................................................. 151 

Figure 132: Sample Unserved Locations ς Single Homes on Long Roads ............................................................ 158 

Figure 133: Unserved Areas in Relation to Population Density .......................................................................... 159 



State of Delaware | Broadband Strategic Plan | May 2021 

 
 

x 

Figure 134: RDOF-Eligible Areas Compared to Unserved (25/3) ......................................................................... 162 

Figure 135: All RDOF-Eligible Areas Were AssignedτVirtually All by Talkie ....................................................... 163 

Figure 136: Delaware RDOF Results by Provider and Speed ............................................................................... 165 

Figure 137: Funding Allocations in Delaware by Auction Round ........................................................................ 168 

Figure 138: Location Allocations in Delaware by Auction Round ........................................................................ 169 

Figure 139: Talkie's Build-out Commitments ...................................................................................................... 170 

Figure 140: Talkie's Anticipated Support Over 10 Years ..................................................................................... 170 

Figure 141: Lower Support for Buildout in Maryland ......................................................................................... 171 

Figure 142: Per Passing Costs ............................................................................................................................. 171 

Figure 143: RDOF Round 12 Results (State-Level Overview)............................................................................... 173 

Figure 144: RDOF Round 12 Results (Higher-Resolution) ................................................................................... 174 

Figure 145: RDOF Areas in Proximity to Existing Service Providers .................................................................... 176 

Figure 146: RDOF Area by Population Density ................................................................................................... 177 

Figure 147: ReConnect Eligibility ςCAF II and RDOF Auctions Awarded Areas (All) ............................................. 182 

Figure 148: ReConnect Eligibility ς CAF II Awarded Areas, Non-Rural Areas, and Unserved Areas (10/1) ........... 183 

Figure 149: Map of Cable Service Areas and Non-RDOF Unserved Areas ........................................................... 194 

Figure 150: Map of Cable Service Areas and Unserved Areas ............................................................................. 195 

 

 



State of Delaware | Broadband Strategic Plan | May 2021 

 

1 

1 Executive Summary  
The Delaware Department of Technology & Information (DTI) hired CTC Technology & Energy 

(CTC) in fall 2020 to develop a pragmatic, actionable broadband strategic plan for the State. As a 

framework for this effort, DTI focused on broadband service gaps and άdƛƎƛǘŀƭ Ŝǉǳƛǘȅέτwhich 

requires broadband access (meaning high-speed service is available), but also that such access is 

affordable, that residents own or have access to well-functioning devices, and that they possess 

the skills needed to effectively use broadband and computers.  

1.1 Summary of tasks 

Over the course of fall and early winter 2020, the CTC project team conducted quantitative and 

qualitative research to understŀƴŘ 5ŜƭŀǿŀǊŜΩǎ ōǊƻŀŘōŀƴŘ availability and digital equity gaps and 

opportunities. Specifically, the project team: 

1. Assessed the current state of residential and commercial broadband infrastructure and 

services. We evaluated the current availability of broadband in Delaware through a 

rigorous desk survey and extensive, targeted field surveys of telecommunications 

infrastructure.  

Our goal was to develop an understanding of where Delaware is unserved with 

broadbandτat 25 Mbps download/3 Mbps upload (25/3) as defined by the Federal 

Communications Commission (FCC), but also at the 10/1 Mbps threshold that previously 

has applied to the U.S. Department of AgricultureΩǎ (USDA) ReConnect grant and loan 

program, as well as other federal funding programs. This effort informed the partnership 

and grant strategies we developed. 

2. .ŜƴŎƘƳŀǊƪŜŘ 5ŜƭŀǿŀǊŜΩǎ ōǊƻŀŘōŀƴŘ ŀǾŀƛƭŀōƛƭƛǘȅ ŀƎŀƛƴǎǘ ƻǘƘŜǊ ǎǘŀǘŜǎΦ Using the data we 

developed and other publicly available data, we benchmarked the StaǘŜΩǎ ōǊƻŀŘōŀƴŘ 

availability relative to other states. 

3. Surveyed Delaware residents and businesses: We conducted a mail survey of Delaware 

residents to gather statistically valid data on broadband adoption and useτwith a focus 

on identifying digital equity issues and concerns. 

4. Hosted an online speed test tool. To complement the service availability data, we hosted 

ŀƴ ƻƴƭƛƴŜ ǎǇŜŜŘ ǘŜǎǘ ǘƻƻƭ ǘƻ ƎŀǘƘŜǊ Řŀǘŀ ƻƴ ǊŜǎƛŘŜƴǘǎΩ ŀŎǘǳŀƭ ŜȄǇŜǊƛŜƴŎŜ ǿƛǘƘ ǘƘŜƛǊ 

broadband services. 

5. Prepared high-level designs and cost estimates for fiber and fixed wireless broadband 

deployment. /¢/Ωǎ engineers developed high-level candidate designs and cost estimates 

for network deployments that would Ŧƛƭƭ ǘƘŜ {ǘŀǘŜΩǎ ōǊƻŀŘōŀƴŘ ǎŜǊǾƛŎŜ ƎŀǇǎΦ 
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6. Conducted outreach to potential broadband providers, partners, and key stakeholders. 

To inform our recommendations about partnerships and grant strategies, we engaged 

with internet service providers (ISP) and other potential partners to identify their interest 

in partnering with the State, as well as their issues and concerns. In addition, in developing 

this report, we engaged a wide range of stakeholders throughout the State and provided 

them with the opportunity to offer input and feedback on the strategic direction.1 

7. Analyzed federal funding opportunities. With a particular focus on the C//Ωǎ just-

concluded Rural Digital Opportunity Fund (RDOF) auction, we analyzed federal funding 

opportunitiesτŀƴŘ ǘƘŜ ƛƳǇƭƛŎŀǘƛƻƴǎ ƻŦ w5hC ŀǿŀǊŘǎ ŦƻǊ ǘƘŜ {ǘŀǘŜΩǎ short- and long-term 

planning. 

8. Developed recommendations, including potential partnership approaches. Drawing on 

the data and analysis produced throughout the engagement, we developed a series of 

actionable recommendations for partnership approaches and other steps the State can 

take to address its digital equity and broadband service gaps. 

1.2 Summary of finding s 

The key findings described in this report include the following: 

1.2.1 Delaware has been a pioneer in broadband deployment for decades  

The State of DelawareΩǎ ƛƴƴƻǾŀǘƛǾŜ ŜŦŦƻǊǘǎ ǘƻ ŘŀǘŜ ƘŀǾŜ ǇƻǎƛǘƛƻƴŜŘ 5ŜƭŀǿŀǊŜ ŀǎ ƻƴŜ ƻŦ ǘƘŜ Ƴƻǎǘ 

connected states in the country and provide valuable best practices to be leveraged in efforts to 

close the remaining gaps.  

The State has been deploying internal telecommunications infrastructure since the 1990s. 

Because of this pioneering effort, robust communications capacity has been available to key 

anchor institutions in Delaware ahead of those in many other states. Additionally, the State has 

made significant inroads in addressing the challenges of unserved residents. 

Impactful interagency collaboration among DTI, the Delaware Department of Transportation 

(DelDOT), and the Delaware Department of Education (DOE) has led to an extensive statewide 

infrastructure network and meaningful partnerships to serve residents. For example, 5¢LΩǎ 

partnership with fixed wireless provider Bloosurf has extended service to much of rural Sussex 

 
1 The stakeholders engaged in the development of this report included: State Senator Brian Pettyjohn; State 
Representatives Ruth Briggs-King, Krista Griffith, and Jeff Spiegelman; Mark Cabry, University of Delaware; Russ 
Ehrlich, Delmarva Power; Patches Hill, Delaware Department of Education; Mike Hojnicki, New Castle County; 
Dwayne Kilgo, Sussex County; Todd Lawson, Sussex County; Sean Looney, Comcast; Kendell Massett, Delaware 
Charter Schools Network; Bonnie Metz, Verizon; Linda Parkowski, Kent County; John Taylor, Delaware Prosperity 
Partnership; Richard Wilkins, Delaware Farm Bureau; and Kevin Yingling, Delaware Electric Cooperative. 
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and Kent counties, while DOE has supported a program to connect eligible low-income students 

ǘƻ .ƭƻƻǎǳǊŦΩǎ ƴŜǘǿƻǊƪΦ  

This culture of partnership also led DTI and DOE to implement the Connect Delaware program in 

2020; the program used federal CARES Act funding for both the extension of broadband 

infrastructure in the State and the provision of free broadband service for low-income students 

through the 2021 calendar year. 

1.2.2 Approximately 11,600 Delaware homes and b usinesses lack broadband  service  

in contiguous unserved portions of the State  

Our extensive desk and field surveys determined that an estimated 11,600 homes and businesses 

in contiguous parts of the State are unserved with wired broadband, based on the current federal 

definition of broadband (25/3). Figure 1 illustrates these contiguous areas designated as 

unserved by FCC Form 477 data2τand validated through our extensive desk and field surveys.  

We found approximately 450 homes and businesses are unserved in New Castle County, 3,800 in 

Kent County, and 7,350 in Sussex County. 

In addition to these contiguous unserved areas, we note that within ǘƘŜ {ǘŀǘŜΩǎ mostly served 

areas, there exist small clusters of unserved addresses where incumbent ISPs have not extended 

their infrastructureτprimarily because they are not required to do so by franchise requirements, 

and the potential return on investment is not high enough to merit the cost to pick up those 

customers. While it is difficult to estimate how many of these isolated unserved premises exist 

without address-level data or field surveys (and they therefore are not included in our map), they 

likely number in the low hundreds statewide. 

 
2 FCC data are presented at the census block level, and the FCC considers a census block served if just one of the 
premises in the block could be served. The data thus tend to overestimate service availability, particularly for rural 
areas where one census block can span many square miles. FCC service data are also inconsistent for parks, wildlife 
reserves, and other non-populated areas. For example, if an ISP has extendŜŘ ǎŜǊǾƛŎŜ ǘƻ ŀ ǎƛƴƎƭŜ ǾƛǎƛǘƻǊǎΩ ŎŜƴǘŜǊ ƻǊ 
building, FCC data may show a large unserved area around that location as being served. Our desk and field 
surveys sought to correct for those issues. Unless otherwise noted, the maps presented in this report represent 
data augmented by our field surveys. We also note that, in future State initiatives to work with ISPs to build out 
networks, providers will need to demonstrate where they do and do not serve, presenting an opportunity to 
further augment the FCC data. 
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Figure 1: Unserved Areas ς 25/3 Mbps (Wired Only) 
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1.2.3 $ÅÌÁ×ÁÒÅȭÓ ÂÒÏÁÄÂÁÎÄ ÓÅÒÖÉÃÅ ÁÖÁÉÌÁÂÉÌÉÔÙ ÁÎÄ ÄÉÇÉÔÁÌ ÅÑÕÉÔÙ ÍÅÔÒÉÃÓ ÁÒÅ 

comparable to those of neighboring states  

CTC analyzed FCC CƻǊƳ птт Řŀǘŀ ŀƴŘ ǘƘŜ ¦Φ{Φ /Ŝƴǎǳǎ .ǳǊŜŀǳΩǎ !ƳŜǊƛŎŀƴ /ƻƳƳǳƴƛǘȅ {ǳǊǾŜȅ Řŀǘŀ 

to determine how Delaware compares to four nearby statesτMaryland, New Jersey, 

Connecticut, and Rhode Islandτwith respect to broadband access and use.  

Delaware ranked comparably among the four other states in all aspects of our analysis, including: 

¶ Percent of premises with access to broadband services at various speed tiers 

¶ Percent of premises served by three or more broadband providers 

¶ Percent of premises with access to fixed terrestrial broadband providers at various speed 

tiers and degrees of competition 

¶ Percent of households with no internet access 

¶ Percent of households with no computer 

¶ Percent of households in which a member is required to telework 

¶ Percent of households with children whose school learning was affected by Covid-19 

1.2.4 Residential survey results indicate a high leve l of service availability ɂbut 

significant barriers to adoption  and effective use of broadband and compute rs 

Most respondents ǘƻ ǘƘŜ {ǘŀǘŜΩǎ ǎǳǊǾŜȅ reported that having access to high-speed internet was 

extremely important to them, especially among those who telework, have a home-based 

business, or who use the internet to pursue educational opportunities. Almost all respondents 

had some form of home internet access, but 5 percent accessed the internet at home primarily 

through their mobile/cellular subscriptions.  

One in 10 households with children reported that a lack of internet access prevented their 

children from completing homework assignments.  

Only four in 10 respondents felt that the market currently provides high-speed internet at a price 

their household can afford. Discounted internet services and subsidy programs are available but 

appear to be significantly underused, with many low-income respondents reporting they were 

unaware of ǇǊƻƎǊŀƳǎ ǎǳŎƘ ŀǎ /ƻƳŎŀǎǘΩǎ Ϸмл-per-month Internet Essentials service.  

Although almost all respondents reported being able to access the internet at home from a 

desktop, laptop, or tablet, many experience periodic problems with these devices and one-fourth 

of respondents did not know how to troubleshoot issues with technology. The same fraction of 

respondents said it would take them one to six months or longer to replace their computer if it 



State of Delaware | Broadband Strategic Plan | May 2021 

 

6 

broke. This suggests that device problems may eclipse broadband connectivity access as a barrier 

for a significant portion of the StateΩǎ ǇƻǇǳƭŀǘƛƻƴ.  

When it comes to skills and avoiding harms, the data were mixed. A majority of respondents 

expressed agreement or strong agreement that they know how to upload content to a website 

(63 percent), create and manage a social media profile (60 percent), and connect with a doctor 

online (58 percent). However, those percentages declined for older and lower-income residents.  

Additionally, many respondents disagreed or strongly disagreed that their children have the skills 

to identify false or misleading information (45 percent), avoid online bullying by peers (41 

percent), detect and avoid online scams and predators (51 percent), or avoid exposure to graphic 

violence or pornography online (34 percent).  

Clearly, Delawareans face broadband skills gapsτbut they are also looking for help. Almost half 

expressed a desire to become more confident in using computers, smartphones, and the 

internet. 

1.2.5 The Covid-19 pandemic ÁÆÆÅÃÔÅÄ ÒÅÓÉÄÅÎÔÓȭ ÂÒÏÁÄÂÁÎÄ ÎÅÅÄÓ 

Survey respondents reported increased use of and demand for broadband services during the 

Covid-19 pandemic. Almost all (99 percent) respondents access the internet from some location, 

including a range of locations outside the home. However, use of the internet outside of the 

home declined significantly during the Covid-19 pandemic.  

Notably, use of the internet for a variety of critical activities increased substantially during the 

pandemic as compared to pre-pandemic: telemedicine or medical appointments (31 percent vs. 

75 percent), homework (30 percent vs. 37 percent), attending online classes (22 percent vs. 45 

percent), and homeschooling (6 percent vs. 24 percent). Additionally, 45 percent of respondents 

reported using the internet for teleworking on a daily basis, compared with 16 percent of 

respondents before the pandemic. These shifts may persist after the pandemic ends. 

1.2.6 Fiber -to-the-ÐÒÅÍÉÓÅÓ ÏÒ ÆÉØÅÄ ×ÉÒÅÌÅÓÓ ÎÅÔ×ÏÒËÓ ÃÏÕÌÄ ÆÉÌÌ ÔÈÅ 3ÔÁÔÅȭÓ 

broadband gaps  

/¢/Ωǎ ŜƴƎƛƴŜŜǊǎ ŘŜǎƛƎƴŜŘ ŎŀƴŘƛŘŀǘŜ ŦƛōŜǊ-to-the-premises and fixed wireless networks to 

illustrate and estimate the costs ŦƻǊ ǇƻǘŜƴǘƛŀƭ ǘŜŎƘƴƛŎŀƭ ǎƻƭǳǘƛƻƴǎ ǘƻ Ŧƛƭƭ ǘƘŜ {ǘŀǘŜΩǎ ōǊƻŀŘōŀƴŘ 

service gaps. Constructing fiber-to-the-premises to connect 11,634 unserved addresses would 

cost approximately $75 million, inclusive of fiber-to-the-premises infrastructure and electronics, 
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as well as service drops and customer premises equipment at 60 percent of the unserved 

premises.3  

On a per-passing4 basis, the fiber-to-the-premises deployment would cost about $5,550τa 

number comparable to the cost in other communities that, like Delaware, with a high percentage 

of aerial infrastructure and relatively low housing density. 

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 wireless approaches to meet 

the most critical broadband needs in the short term. We examined using fixed wireless 

technologies that can be deployed relatively quickly, are impactful at any funding level, and 

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 capacityτ

but as a targeted solution, they could provide a broadband lifeline to facilitate distance learning 

for students, job searches, access to government services, and access to healthcare professionals 

in the ongoing pandemic crisis.  

We found that a fixed wireless network using the Citizens Broadband Radio Service (CBRS) band 

at 57 existing tower locations could effectively servŜ тф ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ ǇǊŜƳƛǎŜǎ ǘƘŀǘ 

currently are unserved by wireline networksτalthough, as discussed, it would have clear 

technical limitations relative to a fiber optic network. (We note, too, that 100 percent of unserved 

premises could be connected using fiber.) Our candidate fixed wireless network would have a 

capital cost of $10.6 million but high ongoing operating costs. 

1.2.7 Incumbent ISPs could use an edge-out approach to reach almost 90 percent of 

unserved residents  

As an alternative to constructing a new fiber-to-the-premises or fixed wireless network, we 

evaluated whether incumbent ISPs could extend their existing network footprints to reach 

unserved residents. ¦ǎƛƴƎ ǘƘŜ {ǘŀǘŜΩǎ DL{ ŘŀǘŀōŀǎŜΣ ǘƘŜ {ǘŀǘŜΩǎ Řŀǘŀ ŀōƻǳǘ unserved areas, and 

ƻǳǊ ŦƛŜƭŘ ŀƴŘ ŘŜǎƪ ǎǳǊǾŜȅ ǊŜǎǳƭǘǎΣ /¢/Ωǎ ŜƴƎƛƴŜŜǊǎ ŜǎǘƛƳŀǘŜ ǘƘŀǘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ фΣслл ǳƴǎŜǊǾŜŘ 

homes could be served if existing ISPs would expand their network footprints by one-half mile 

into unserved areas, for a total of 883 miles of new fiber and/or coaxial cable.  

 
3 This model assumes a 60 percent take-rate (i.e., the percentage of residents and businesses that subscribe to the 

service). 
4 ! άǇŀǎǎƛƴƎέ ƛǎ ǘƘŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǘƘŀǘ ǇŀǎǎŜǎ 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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This approach is known ŀǎ ŀ άnetwork edge-out.έ .ŜŎŀǳǎŜ ǘƘŜ {ǘŀǘŜΩǎ ƭŀǊƎŜƭȅ ǎǳōǳǊōŀƴ ŎƘŀǊŀŎǘŜǊ 

means incumbent networks are relatively close to the unserved areas, it could provide service to 

87 percent of the {ǘŀǘŜΩǎ unserved homes. Based on our estimated construction cost of $45,000 

per mile, a network edge-out would cost approximately $39.8 million. The ŦŜŘŜǊŀƭ ƎƻǾŜǊƴƳŜƴǘΩǎ 

recent unprecedented funding of broadband infrastructure projects means that the State could 

afford to work with incumbent providers to extend the network even beyond the half-mile edge-

out, providing service to every unserved home and business in Delaware.  

1.2.8 4ÈÅ &##ȭÓ 2ÕÒÁÌ $ÉÇÉÔÁÌ /ÐÐÏÒÔÕÎÉÔÙ &ÕÎÄ auction awarded funding in the 

Stateɂbut questions rem ain about execution  

While this report was being finalized in December 2020, the FCC released the results of the Rural 

Digital Opportunity Fund reverse auction. As of this writing, there are still multiple contingencies 

on the funding awarded for service in Delawareτand the exceptionally low clearing price (i.e., 

federal subsidy) secured by the winning bidder in the State, which was just 10 percent of the 

C//Ωǎ ǊŜǎŜǊǾŜ ǇǊƛŎŜΣ ŎǊŜŀǘŜǎ ǎƻƳŜ ǉǳŜǎǘƛƻƴǎ ŀōƻǳǘ how quickly new services will be deployed. 

Further, under the RDOF rules, the winning bidder is not obligated to show results for five years. 

As a result of these uncertainties, we have included in this report our comprehensive analysis of 

the pre-RDOF status quo, along with our analysis of the RDOF results. 

At a high level, the RDOF auction provided a great opportunity with substantial portions of 

5ŜƭŀǿŀǊŜΩǎ ǳƴǎŜǊǾŜŘ ŀǊŜŀǎ ŜƭƛƎƛōƭŜ ŦƻǊ ŦŜŘŜǊŀƭ ŦǳƴŘƛƴƎΦ A total of 7,757 address locations5 were 

assigned in the auction at a support of $1.3 million per year over 10 years. All eligible areas in 

Delaware were wonτmore than 99 percent of them by Talkie, a small fiber optic provider. 

Bloosurf picked up that the one remaining census area with just eight address locations. 

Unlike almost everywhere else in the country, SpaceX did not pick up any eligible areas in 

Delaware. While it bid on most, but not all, areas in the State, it stopped bidding after round 14 

in Delaware.  

We do not know whether Talkie can deliver. Support levels for Talkie for the areas it won in 

Delaware are higher than the average support levels for fiber optic providers. At 61 percent of 

reserve pricesτthe maximum available support assigned by FCC for each census areaτit is 

feasible they could deliver absent any other commitments and absent any additional support. 

But Talkie has very large commitments in neighboring Marylandτwhere it bid aggressively, 

driving support levels into single digits in some areas where it was bidding against other local 

fiber providers. 

 
5 ¢ƘŜ C// Ŏŀƭƭǎ ǘƘŜǎŜ άƭƻŎŀǘƛƻƴǎέ ŦƻǊ ǎƘƻǊǘ ŀƴŘ ǊŜŦŜǊǎ ǘƻ ǿƘŀǘ ƛǘ Ŏŀƭƭǎ άōǊƻŀŘōŀƴŘ ŀŘŘǊŜǎǎŀōƭŜ ƭƻŎŀǘƛƻƴǎΦέ ¢ƘŜ C// 
uses a variety of different databases to estimate numbers and locations of residential and business addresses; it 
does not currently make these data publicly available.  
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1.2.9 New federal b roadband funding presents  opport unities  

The federal appropriations bill6  signed into law on December 27, 2020, includes several 

broadband funding streams. The FCC will administer a subsidy program to offset the cost of 

monthly internet service for low-income households, while the National Telecommunications 

and Information Administration (NTIA) will administer three distinct grant programs to build new 

broadband infrastructure and purchase services.  

While the funds for these programs and the initial statutory requirements were included in the 

legislation, many program details have not yet been determined. The federal agencies that will 

manage the programs are developing implementation criteria over the first months of 2021. 

1.3 Summary of recommendations  

Based on our data collection and analysis, we recommend the State consider the following 

strategic and tactical steps toward achieving its broadband goals. From a budgetary standpoint, 

we recommend the State use 50 percent of the remaining funds appropriated for broadband 

under the CARES Act to support wired infrastructure expansion, with a particular focus on edge-

out of existing cable infrastructure (given the value of that approach on a per-premises basis). 

We further recommend the State split the remaining funds, devoting 25 percent to support fixed 

wireless expansion, and the final 25 percent for subsidy programs. 

1.3.1 Support residents and ISPs to maximize federal Emergency Broadband Benefit 

subsidies and minimize the burdens of participation  

The Connect Delaware program has done an exemplary job of connecting students across the 

{ǘŀǘŜΦ ¢ƘŜ ƛƳǇŜƴŘƛƴƎ ƭŀǳƴŎƘ ƻŦ ǘƘŜ C//Ωǎ $3.2 billion Emergency Broadband Benefit Program 

(described in detail in Section 10.1) presents both an opportunity and a series of potential 

obstacles to be overcome. The State can play an important role in enabling residents and ISPs to 

maximize that federal funding for shared benefit.  

While the FCC has not yet deŦƛƴŜŘ ǘƘŜ ǇǊƻƎǊŀƳΩǎ rules, we are concerned there could be a 

significant burden on families to prove their eligibility and ensure their subsidy is appropriately 

applied. We encourage the State to build on the success of Connect Delaware and take a series 

of steps to alleviate potential barriers for Delaware residents: 

¶ Develop a public outreach strategy to maximize the participation of Delaware families in 

this new subsidy program 

¶ ²ƻǊƪ ǿƛǘƘ L{tǎ ǘƻ ǎǘǊŜŀƳƭƛƴŜ ǘƘŜ ǾŜǊƛŦƛŎŀǘƛƻƴ ƻŦ ŦŀƳƛƭƛŜǎΩ ŜƭƛƎƛōƛƭƛǘȅ 

 
6 ά/ƻƴǎƻƭƛŘŀǘŜŘ !ǇǇǊƻǇǊƛŀǘƛƻƴǎ !ŎǘΣ нлнмΣέ 5ŜŎŜƳōŜǊ нмΣ нлнлΣ 
https://rules.house.gov/sites/democrats.rules.house.gov/files/BILLS-116HR133SA-RCP-116-68.pdf (accessed 
December 2020). 

https://rules.house.gov/sites/democrats.rules.house.gov/files/BILLS-116HR133SA-RCP-116-68.pdf


State of Delaware | Broadband Strategic Plan | May 2021 

 

10 

¶ Develop a bridge program for residents and ISPs that can fill the gap during the two 

months the FCC will need to get the program up and running 

¶ Advocate to the FCC that the State can determine eligibility criteria for families and verify 

that eligibility itself 

¢ƻƎŜǘƘŜǊΣ ǘƘŜǎŜ ǎǘŜǇǎ ŎƻǳƭŘ ōǳƛƭŘ ƻƴ ǘƘŜ {ǘŀǘŜΩǎ ǎǳŎŎŜǎǎ ǘƻ ƳŀȄƛƳƛȊŜ ǘƘŜ ƛƳǇŀŎǘ ƻf federal 

funding for Delaware residents. 

1.3.2 Provide technical assistance to position Delaware competitively for federal 

funding,  including from NTIA and USDA  

As with the earlier federal ReConnect grant and loan program, we recommend the State 

collaborate with counties and ISPs to position Delaware competitively to receive federal funds 

from the latest grant programs. The State could, for example, provide technical assistance and 

letters of support to applicants. 

1.3.3 Evaluate the impact of the Connect Delaware su bsidy program and consider 

continuing it if successful  

¢ƘŜ {ǘŀǘŜ ǎƘƻǳƭŘ ŜǾŀƭǳŀǘŜ ǘƘŜ /ƻƴƴŜŎǘ 5ŜƭŀǿŀǊŜ ǎǳōǎƛŘȅ ǇǊƻƎǊŀƳΩǎ ƛƳǇŀŎǘ ƛƴ ǘŜǊƳǎ ƻŦ ǘƘŜ 

number of students that used the subsidy to connect to the internet. This evaluation could also 

be augmented by an analysis of increased participation in distance learning. 

If the State determines the Connect Delaware subsidy program was successful, it could consider 

continuing the program beyond the scope of the CARES Act, as a means for students in need to 

receive free home broadband service for educational purposes. The State could also consider 

lessons learned from the initial months of the program to adjust its scope and implementation 

for future iterations.  

1.3.4 Add staff resources to manage the implementation of th Å 3ÔÁÔÅȭÓ ÂÒÏÁÄÂÁÎÄ 

strategy  

Lƴ /¢/Ωǎ ǾƛŜǿ ŀǎ ŀƴ ƛƴŘŜǇŜƴŘŜƴǘ ŎƻƴǎǳƭǘŀƴǘΣ 5¢L Ƙŀǎ ƭŜŘ ōǊƻŀŘōŀƴŘ ƛƴƛǘƛŀǘƛǾŜǎ ŦƻǊ ǘƘŜ {ǘŀǘŜ 

exceptionally well. We recommend that DTI be allocated the resources necessary to support 

additional staff to manage the implementation ƻŦ ǘƘŜ {ǘŀǘŜΩǎ ōǊƻŀŘōŀƴŘ ǎǘǊŀǘŜƎȅ ƻǾŜǊ ǘƘŜ ƴŜȄǘ 

several years. Specifically, we recommend that DTI hire the following: 

¶ A broadband program administrator to oversee and direct broadband strategy  

¶ Two project managers to be responsible for infrastructure and programmatic initiatives 

¶ A staff person to be responsible for managing project budgets and federal grant 

application processes 
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This team would ensure that the {ǘŀǘŜΩǎ ōǊƻŀŘōŀƴŘ ǎǘǊŀǘŜƎȅ ƛǎ ŀƭƛƎƴŜŘ ǿƛǘƘ ƛǘǎ Ǝƻŀƭ ƻŦ 

guaranteeing universal broadband access, and would collectively be responsible for grant-related 

initiatives, coordination among State entities as well as external partners, and data collection and 

program evaluation. 

1.3.5 Adopt symmetrical 100 Mbps speeds as a minimum broadband target for the 

next f ive years  

Most of the State has cable and fiber infrastructure that easily reaches these speeds, and some 

current fixed wireless technologies are also capable of reaching that benchmark. We believe, 

however, that the State should prioritize fiber infrastructure where it can, and hybrid fiber-

coaxial cable as an alternative. 

Additionally, Delaware should adopt symmetrical Gigabit service as its preferred five-year and 

planned 10-year goal. We recognize there may be situations where a rapid rollout of fast fixed 

wireless solutions is ǇǊŜŦŜǊŀōƭŜΣ ōǳǘ ŦƻǊ ǘƻŘŀȅΩǎ Ƴŀƛƴ ǿƛǊŜƭƛƴŜ ǘŜŎƘƴƻƭƻƎƛŜǎΣ ǘƘŜǊŜ ƛǎ ǾƛǊǘǳŀƭƭȅ ƴƻ 

difference in infrastructure between a 100 Mbps capability and a 1 Gbps capability: Most of the 

underlying infrastructure is the same. 

For both goals, the symmetric requirement is particularly important. Slower upload speeds (and 

particularly the low threshold adopted by the FCC) are often woefully inadequate in light of 

ǘƻŘŀȅΩǎ ǘǿƻ-way applications such as videoconferencing and telemedicineτand there is no 

reason to believe that this will change in the future. 

1.3.6 Invest in last -mile infrastructure  

To the extent feasible, the State should invest in broadband expansion with long-term benefits. 

We recommend that the State prioritize encouraging incumbent broadband providers to edge 

out their networks to provide service to the many residents who live beyond the reach of existing 

broadband infrastructure. Our analysis indicates that a half-mile extension of existing 

telecommunications networks could connect 87 percent of unserved homes and businesses, 

making it an ideal approach for filling most broadband coverage gaps in the State. As noted 

above, the new federal funding of broadband infrastructure could enable the State to support 

the build-out ƻŦ ƛƴŎǳƳōŜƴǘǎΩ ƴŜǘworks beyond the half-mile extension, thereby bringing service 

to every remaining home and business in the State. 

Secondarily, we recommend that, where possible, the State provide competitive options for 

residents by supporting the installation of wireless equipment at homes where the installation 

cost may be prohibitive to individual homeowners. 
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1.3.7 Expand partnerships with ISPs  to maximize RDOF-funded buildout ɂand 

protect against the possibility that RDOF obligations may not be met  

The RDOF auction had an enormous impact on the SǘŀǘŜΩǎ ƻǇǘƛƻƴǎ ŦƻǊ ǎŜǾŜǊŀƭ ǊŜŀǎƻƴǎ. First, the 

w5hC ŀǊŜŀǎ ŎƻƴǎǘƛǘǳǘŜŘ ŀ ǾŜǊȅ ƘƛƎƘ ǎƘŀǊŜ ƻŦ ǘƘŜ {ǘŀǘŜΩs unserved areas. Talkie picked up most of 

these areas with a high-speed fiber solution. However, we do not know if Talkie will be able to 

ƳŜŜǘ ƛǘǎ ŎƻƳƳƛǘƳŜƴǘǎΦ LŦ ƛǘ ŎŀƴƴƻǘΣ ǘƘŜ {ǘŀǘŜΩǎ ƻǇǘƛƻƴǎ ŦƻǊ ŦŜŘŜǊŀƭ ƎǊŀƴǘ ŦǳƴŘŜŘ ƻǇǇƻǊǘǳƴƛǘƛŜǎ 

may be limited until the areas are released for funding eligibilityτsomething that could take 

years. A partner and grant strategy will depend on which of these two scenarios will unfold: Talkie 

delivers or Talkie cannot deliver.  

We recommend the State engage with Talkie and seek confirmation that Talkie has the requisite 

capital and operational scale to meet its RDOF obligations. If the State is satisfied with its 

engagement with Talkie, it could consider ŀ ǇŀǊǘƴŜǊǎƘƛǇ ǘƻ ŜƴŎƻǳǊŀƎŜ ¢ŀƭƪƛŜΩǎ ŜȄǇŀƴǎƛƻƴ further 

into the remaining unserved areas of the State.  

However, if the State believes Talkie will not deliver, the State could self-fund new initiatives to 

encourage providers to build in the RDOF-funded areas. In this case, the State could explore 

partnerships with a variety of entities, including a consortium bidder that participated in the 

RDOF auction and the Maryland Broadband Cooperative. Working with Bloosurf or BridgeMaxx 

may also present a temporary solution. 

1.3.8 Maximize the benefits of NTIA and ReConnect funding opportunitie s 

We recommend the State develop a request for information (RFI) or directly reach out to 

potential partners to target the NTIA funding opportunity and the ReConnect program in six parts 

of the State: 

¶ The area between Federalsburg and Bridgeville, sandwiched between RDOF areas 

¶ South of Georgetown 

¶ The southwestern areas between Laurel and Delmar 

¶ Northeast and west of Smyrna 

¶ Southwest of Smyrna 

¶ North of Frederica and east of Dover 

Targeting these areas would leave the door open for Talkie to make good on its RDOF 

commitment while making a dent in the unserved areasτand enabling partners to expand into 

the RDOF areas with future grants or the next RDOF auction if Talkie fails to deliver. 

1.3.9 Partner with ISPs to promote low -cost internet progra ms to eligible residents  

Results of the residential survey indicate that residents may be significantly underutilizing 

existing broadband subsidy programs. We recommend the State develop an initiative to educate 
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residents about the availability of low-cost programs offered by incumbent ISPs, and to assist 

residents with enrollment.  

Potential initiatives such as a phone hotline, an online information portal, a cross-promotion 

effort with State stakeholders, and a postcard and social media campaign could increase the 

impact of already-available low-cost internet options in the State. 
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2 $4) ÁÎÄ ÏÔÈÅÒ ÄÅÐÁÒÔÍÅÎÔÓ ÈÁÖÅ ÁÃÔÉÖÅÌÙ ÁÄÄÒÅÓÓÅÄ ÔÈÅ 3ÔÁÔÅȭÓ 

broadband chall enges  
The State of Delaware has been proactive in deploying internal telecommunications 

infrastructure since the 1990s. Because of this effort, robust communications capacity has been 

available to key anchor institutions in Delaware ahead of those in many other states. Additionally, 

the State has made significant inroads in addressing the challenges of unserved communities 

through interagency collaboration, its partnership with fixed wireless provider Bloosurf, and the 

recent Connect Delaware initiative. 

TƘŜ {ǘŀǘŜΩǎ ƛƴƴƻǾŀǘƛǾŜ ŜŦŦƻǊǘǎ ǘƻ ŘŀǘŜ ƘŀǾŜ ǇƻǎƛǘƛƻƴŜŘ 5ŜƭŀǿŀǊŜ ŀǎ ƻƴŜ ƻŦ ǘƘŜ Ƴƻǎǘ ŎƻƴƴŜŎǘŜŘ 

states in the country, and provide valuable best practices to be leveraged in developing efforts 

to close the remaining gap.  

2.1 DTI, DelDOT, and DOE have had a highly  productive, 20 -year collaboration  

A pioneering collaboration that began in 1997 between DTI, the Delaware Department of 

Transportation (DelDOT), and the Delaware Department of Education (DOE) set the groundwork 

for a well-connected state. Through this inter-agency collaboration, DelDOT constructed 

extensive fiber for transportation purposes, quickly placing Delaware at the cutting edge of 

intelligent state transportation systems. 

This initial public investment in fiber infrastructure has supported a broad array of public 

institutions. Excess fiber capacity was made available to DTI to support education initiatives and 

other state agency communications needs. 

This impactful collaboration has continued for decades, and the agencies have worked together 

successfully, avoiding working in silos. Today, the SǘŀǘŜΩǎ ŦƛōŜǊ ōŀŎƪōƻƴŜ ŜȄǘŜƴŘǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ 

700 miles.7 We know that many states have attempted or are currently attempting to develop 

collaborative, inter-agency communications infrastructure programs, without success. 

5ŜƭŀǿŀǊŜΩǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ƛƴǾŜǎǘƳŜƴǘ ŀƴŘ ǇŀǊǘƴŜǊǎƘƛǇ ƛƴ ǘƘŜ мффлǎΣ ǿƘŜƴ ǘƘŜ ŎƻƳƳŜǊŎƛŀƭ 

internet was at its infancy, resulted in both a robust state network and a culture of collaboration 

that has supported innovative connectivity solutions throughout the years. 

2.2 DTI has partnered with Bloosurf to expand r ural wireless service  

In August 2018, DTI issued a Request for Proposals (RFP) seeking to identify qualified partners to 

build, operate, and maintain a network to provide broadband service to unserved areas of the 

State. Specifically, target areas of the State were identified that included approximately 127,700 

 
7 ά5ŜƭŀǿŀǊŜ .ǊƻŀŘōŀƴŘ LƴƛǘƛŀǘƛǾŜΥ CƛōŜǊ .ǊƻŀŘōŀƴŘΣέ {ǘŀǘŜ ƻŦ 5ŜƭŀǿŀǊŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ ŀƴŘ 
Information, https://broadband.delaware.gov/pages/index.shtml?dc=fiber (accessed December 2020). 

https://broadband.delaware.gov/pages/index.shtml?dc=fiber
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homes and businesses in rural areas of Sussex and Kent Counties. As a result of the RFP, DTI 

engaged in a partnership with wireless provider Bloosurf. 

DTI provided Bloosurf approximately $2 million to support network startup costs, including 

design and construction. Funds were not made available for any ongoing maintenance costs. As 

a result of this partnership, Bloosurf has deployed its network throughout parts of rural 

Delaware, providing households with a broadband connection where wired service is 

unattainable due to cost or geography. 

DOE has developed a partnership with Bloosurf to connect low-income students to affordable 

internet options. Families are eligible for the program if they do not have landline-based internet 

service options, and are enrolled in any of the following federal assistance programs: 

¶ Free and Reduced Lunch 

¶ Medicaid 

¶ Public Housing Assistance 

¶ Supplemental Nutrition Assistance Program (SNAP) 

¶ Temporary Assistance for Needy Families (TANF) 

¶ Supplemental Security Income (SSI) 

¶ National School Lunch Program (NSLP)/Head Start 

¶ Low Income Home Energy Assistance Program (LIHEAP) 

¶ Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) 

Eligible families engage with the program through their school, and receive free installation and 

three months of free internet service from Bloosurf. After the three-month period, service is $30 

per month.8  

2.3 The CARES Act-funded Connect Delaware program aims to expand 

broadband infrastructure and service  

On August 24, 2020, Governor John Carney announced the allocation of $20 million in CARES Act 

funding to support the buildout of new broadband infrastructure and to acquire broadband 

equipment and services for low-income students in Delaware.9 DTI, in partnership with DOE, 

developed the Connect Delaware program to address these goals. In its execution, Connect 

5ŜƭŀǿŀǊŜ Ƙŀǎ ōŜŜƴ ŀ ǾŀƭǳŀōƭŜ ŀǎǎŜǘ ǘƻ ǘƘŜ {ǘŀǘŜΩǎ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǿƻǊƪ ŀŘŘressing gaps in 

 
8 άDŜǘǘƛƴƎ CŀƳƛƭƛŜǎΣ 9ŘǳŎŀǘƻǊǎ /ƻƴƴŜŎǘŜŘΣέ 5ŜƭŀǿŀǊŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ŘǳŎŀǘƛƻƴΣ 
https://www.doe.k12.de.us/Page/4273 (accessed December 2020). 
9 άGovernor Carney Announces $20 Million for Broadband InfrastructureΣέ {ǘŀǘŜ ƻŦ 5ŜƭŀǿŀǊŜΣ bŜǿǎ wŜƭŜŀǎŜΣ 
August 24, 2020, https://news.delaware.gov/2020/08/24/governor-carney-announces-20-million-for-broadband-
infrastructure/ (accessed December 2020). 

https://www.doe.k12.de.us/Page/4273
https://news.delaware.gov/2020/08/24/governor-carney-announces-20-million-for-broadband-infrastructure/
https://news.delaware.gov/2020/08/24/governor-carney-announces-20-million-for-broadband-infrastructure/
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broadband availability and adoption, and its engagement of key stakeholders has helped build 

an understanding of broadband needs in the State. 

Connect Delaware is comprised of two discreet subprograms. Its infrastructure program supports 

the buildout of new broadband infrastructure by the private sector in Delaware. Its subsidy 

program provides fixed and hotspot broadband connections to qualifying low-income students 

in the State. For both programs, all funds were required to be spent, and all services required to 

be completed, by December 30, 2020 due to the federal requirements of the CARES Act. 

2.3.1 Infrastructure program  

A statement of work was issued to ISPs in Delaware in early October 2020 to outline 

infrastructure program requirements and solicit proposals for participation. Funding dispersed 

through the infrastructure program could only be used for capital costs for the ISP to purchase 

or construct communication facilities, and could not be used for operations or maintenance 

costs.  

Participating providers were required to warrant the following minimum technical performance 

requirements for the facilities that would be provided using program funds: 

¶ For a wireline service, at least 50 Mbps download throughput and >3 Mbps upload 

throughput 

¶ For a wireless service, at least 25 Mbps download throughput and >3 Mbps upload 

throughput 

¶ Latency <50 ms for both wireline and wireless service 

¶ For a wireless service, backhaul capacity per base station of at least 1 Gbps 

This process resulted in the State executing contracts with Bloosurf, Comcast Communications, 

and BridgeMAXX Wireless to build new communication facilities in the State.  

Bloosurf added LTE base stations to five existing sites to bolster network capacity for up to 350 

customers. Comcast built 1.2 miles of new line extensions to connect 17 premises. BridgeMAXX 

expanded seven new sites in largely unserved areas to provide service to approximately 500 

homes and small businesses, and added additional capacity at six of its existing transmission sites 

by adding 3.5 GHz equipment to provide a faster option to approximately 9,500 unserved homes. 

Despite the challenge of the extremely short timeline dictated by CARES Act requirements, the 

infrastructure program was successful in spurring the deployment of new broadband 

infrastructure to serve unconnected premises throughout Delaware.  
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2.3.2 Subsidy program  

DTI worked with DOE to develop a subsidy program that would provide broadband services free 

of charge to low-income students through the 2021 calendar year. DOE and the StateΩǎ ǎŎƘƻƻƭ 

districts and charter schools were key stakeholders in the implementation of this program. DTI 

issued a scope of work in early October to solicit proposals from internet service providers to 

provide broadband service to eligible students through December 31, 2021. Eligible broadband 

services met the following technical requirements: 

¶ Provide 25/3 Mbps capacity, or a connection capable of operating at least two 

simultaneous Zoom or Google Classroom sessions 

¶ Provide latency <150 ms 

¶ No data restrictions based on the time of day; unlimited data with at least 25 GB per 

month at full speed 

¶ Provide a Wi-Fi connection capable of supporting at least five simultaneously connected 

devices 

¶ Include necessary equipment to enable service, including Wi-Fi distribution throughout 

the home 

¶ Include all necessary installation at the home, or capability to work out-of-the box with 

written instructions 

¶ Availability of customer service from 8am to 5pm, seven days a week 

AT&T, Comcast, Mediacom, and Verizon executed contracts with the State to provide services 

through the program. The four providers and their corresponding products were added to a 

catalog of eligible services, which was distributed to school districts and charter schools. AT&T 

and Verizon offered hotspots, and Comcast and Mediacom offered fixed home connections. 

School districts and charter schools assessed the broadband needs of their eligible students, and 

selected the products that would best meet student needs. Orders were then submitted by 

districts and charters to DTI, which placed orders directly with participating service providers. 

Service providers delivered products directly to school districts and charter schools, which 

distributed products to families, and invoiced the State directly for the services. Hotspots were 

shipped directly to school districts and charters, and individual voucher codes that could be 

redeemed for fixed service were sent electronically. 

Student eligibility for the subsidy program was based on enrollment in a variety of federal subsidy 

programs: 
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¶ Medicaid 

¶ Public Housing 

¶ Supplemental Nutrition Assistance (SNAP) 

¶ Temporary Assistance for Needy Families (TANF) 

¶ Supplemental Security Income (SSI) 

¶ National School Lunch Program (NSLP)/Head Start 

¶ Low Income Home Energy Assistance Program (LIHEAP) 

¶ The Women, Infants, and Children program (WIC) 

While some free and low-cost internet programs determine eligibility and allocate services on a 

household basis, Connect Delaware did both at the individual student level. Through the 

program, households with more than one eligible student were able to receive services for each 

student. For example, a family with two students could both receive a fixed home broadband 

connection and a mobile hotspot. This eligibility structure removed the penalty that would have 

been otherwise faced by multi-student families attempting to engage in simultaneous distance 

learning with a single connection. 

All of the StateΩǎ мф ǎŎƘƻƻƭ ŘƛǎǘǊƛŎǘǎ ŀƴŘ но ŎƘŀǊǘŜǊ ǎŎƘƻƻƭs requested a total of 25,789 products 

through the program. The distribution of requested products among participating internet 

service providers is reflected in Table 1. 

Table 1: Products Requested by School Districts and Charter Schools Through the Connect Delaware 

Subsidy Program 

Provider 
Total Products 

Requested 

AT&T 4,186 

Comcast 2,120 

Mediacom 230 

Verizon 19,253 

Total 25,789 

 

As of December 2020, school districts and charters were distributing products to eligible 

students.  

2.3.3 Partnership structure  

The Connect Delaware subsidy program is unique in the manner in which it distributed 

responsibility across several key players. Responsibility was lifted almost entirely from students 

and their families, and instead distributed among DOE, DTI, participating service providers, and 

school districts and charters. This program structure minimized enrollment burdens for families 
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and administrative burdens for school districts and charters, ultimately resulting in high 

participation and a significant amount of connections for students. 

The program also allowed school districts and charters to determine student eligibility based on 

these criteria, as opposed to requiring a cumbersome proof-of-enrollment process that could 

serve as a barrier to participation for many families and place additional burden on educators. In 

total, school districts and charters requested broadband services for 25,789 students. 

The role of identifying both student needs and the appropriate broadband service to meet those 

ƴŜŜŘǎ ǿŀǎ ŘŜƭŜƎŀǘŜŘ ǘƻ ǎŎƘƻƻƭ ŘƛǎǘǊƛŎǘǎ ŀƴŘ ŎƘŀǊǘŜǊǎΦ ¢Ƙƛǎ ŀǇǇǊƻŀŎƘ ŎŀǇƛǘŀƭƛȊŜŘ ƻƴ ŜŘǳŎŀǘƻǊǎΩ 

firsthand knowledge of studentsΩ ƭŜǾŜƭ ƻŦ ƴŜŜŘΣ ōƻǘƘ ƛƴ ǘŜǊƳǎ ƻŦ ƛƴŎƻƳŜ ŀƴŘ ŎƻƴƴŜŎǘƛǾƛǘȅΦ 

Granting educators the ability to determine needs based on their own judgement was critical to 

ensuring that the program could move forward on a short timeline, and minimized the 

administrative burden. This process also shifted the burden of enrollment off of families. If it had 

been the responsibility of families to determine their eligibility and collect and submit the 

necessary materials to enroll, it is almost certain that families in need would have missed out on 

the benefit of the program due to the burden of enrollment or lack of awareness. Finally, this 

structure streamlined the process of disseminating program information, as the majority of 

information was distributed to school districts and charters, as opposed to individual families.  

Additionally, DTI took several actions to streamline how districts and charters were asked to 

participate, including handling all communications with participating internet service providers. 

For example, DTI issued the program scope of work and engaged with interested providers to 

execute contracts with the State, which resulted in the creation of a catalog of eligible broadband 

services that was provided to school districts and charters. Districts and charters were able to 

receive bulk quantities of products and services for students without executing contracts 

themselves. 

DTI also provided supporting materials and served as a resource to districts and charters 

throughout the program. For example, DTI provided informational materials to districts and 

charters, such as answers to frequently asked questions and access to a program-specific email 

address to direct additional questions, and provided materials for districts and charters to 

provide to families, including program information sheets in multiple languages and technical 

support contact information for families having technical difficulties. 

5¢LΩǎ ƭƻƴƎǎǘŀƴŘƛƴƎ ǇŀǊǘƴŜǊǎƘƛǇ ǿƛǘƘ 5h9 ǿŀǎ ƛƴǎǘǊǳƳŜƴǘŀƭ ƛƴ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ /ƻƴƴŜŎǘ 

Delaware and in enabling the program structure. DOE acted as a trusted communication channel 

and distributed much of the program information to school district and charter school leadership. 

5h9Ωǎ ǊŜƭŀǘƛƻƴǎƘƛǇ ǿƛǘƘ ŘƛǎǘǊƛŎǘǎ ŀƴŘ ŎƘŀǊǘŜǊǎ ƳŀŘŜ ǎƳƻƻǘƘ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǿƛǘƘ ƪŜȅ 

stakeholders possible.  
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3 Approximately 11,600  Delaware Homes and Businesses in Contiguous 

Areas Are Unserved  by Wired Broadban d 
Research conducted for this report found an estimated 11,600 homes and businesses in 

contiguous parts of the State are unserved with wired broadband, based on the current federal 

definition of broadband (25 Mbps download and 3 Mbps upload). Figure 2 illustrates those 

unserved areas based on FCC Form 477 data (which we verified and refined through field surveys, 

as described below). We found approximately 450 homes and businesses are unserved in New 

Castle County, 3,800 in Kent County, and 7,350 in Sussex County. 

Figure 2: Unserved Areas ς 25/3 Mbps (Wired Only) 
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3.1 Desk surveys and data analysis identified unserved areas  

To establish a comprehensive overview of service availability in the State (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-reported by 

internet service providers (ISP) on the Federal Communications CommissionΩǎ 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 State that are shown as being unserved, then we could be relatively certain 

that the residents there are unserved.10 

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

areas deemed unserved by that program and to identify areas that would be excluded from 

eligibility for the federal ReConnect program. Given the six-year buildout window for entities 

receiving CAF II funding, we note that unserved areas in the State that are subject to an award 

may still be unserved for years to come. 

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. 

For purposes of evaluating another potentially relevant federal funding opportunity, we also 

evaluated the ǇƻǊǘƛƻƴǎ ƻŦ ǘƘŜ {ǘŀǘŜ ŘŜŜƳŜŘ ŜƭƛƎƛōƭŜ ŦƻǊ ǘƘŜ C//Ωǎ wǳǊŀƭ 5ƛƎƛǘŀƭ hǇǇƻǊǘǳƴƛǘȅ CǳƴŘ 

and added a full analysis of the results of the auction. 

Then, using 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 State 

roadways for the presence of broadband infrastructure such as cable attachments on poles for 

aerial construction and handholes and pedestals for underground constructionτand later 

performed a field survey to verify results. 

 
10 This is not always the case. Smaller, local operators sometimes omit submitting Form 477 reports or submissions 
lag expansions on the ground by years. Larger companies sometimes lag in reporting relatively recent expansions. 
However, due to the RDOF auction, incumbents had a strong incentive to update their submissions or they could 
risk having a competitor receiving federal support to overbuild their area by winning it in the auction. 
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3.1.1 Analysis of unserved locations ɂwired and fixed wireless technologies  

¦ǎƛƴƎ ǘƘŜ C//Ωǎ CƻǊƳ птт ŘŀǘŀΣ ǿŜ ƛŘŜƴǘƛŦƛŜŘ ŎŜƴǎǳǎ ōƭƻŎƪǎ ƛƴ ǘƘŜ {ǘŀǘŜ ǿƘŜǊŜ ƴƻ wired or fixed 

wireless provider claims to offer 25/3 broadband service (Figure 3). At a high level, the yellow 

shaded portions of the map represent the {ǘŀǘŜΩǎ unserved geography. Conversely, looking at the 

Form 477 data for areas identified as servedΣ ǿŜ ŦƛƴŘ ǘƘŀǘ Ƴƻǎǘ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ ǎŜǊǾŜŘ ǇǊŜƳƛǎŜǎ 

have more than one service option (Figure 4). 

Figure 3: Served Areas (25/3), Including Fixed Wireless 
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Figure 4: Number of Providers (25/3), Including Fixed Wireless 
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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. Figure 

5 illustrates areas unserved with 10/1. Many areas that are served by 10/1 have multiple 

providers (Figure 6). 

Figure 5: Served Areas (10/1), Including Fixed Wireless 
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Figure 6: Number of Providers (10/1), Including Fixed Wireless 
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Drawing on the full range of data we analyzed, we next identified the best available technology 

for delivering 25/3 services across the Stateτin other words, of the technologies that are claimed 

in Form 477 to be providing service in a given census block, which is the best technical option 

(Figure 7).  

Figure 7: Best Available Technology for 25/3 Service, Including Fixed Wireless 
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3.1.2 Analysis of unserved locations ɂwired technologies only  

²Ŝ ǊŜǇŜŀǘŜŘ ƻǳǊ ŀƴŀƭȅǎƛǎ ǿƛǘƘ ǘƘŜ C//Ωǎ CƻǊƳ птт ŘŀǘŀΣ ǘƘƛs time identifying census blocks in the 

State where no wired provider claims to offer 25/3 broadband service (Figure 8). At a high level, 

the yellow shaded portions of the map ǊŜǇǊŜǎŜƴǘ ǘƘŜ {ǘŀǘŜΩǎ ǳƴǎŜǊǾŜŘ ƎŜƻƎǊŀǇƘȅΦ /ƻƴǾŜǊǎŜƭȅΣ 

lƻƻƪƛƴƎ ŀǘ ǘƘŜ CƻǊƳ птт Řŀǘŀ ŦƻǊ ŎƭŀƛƳŜŘ ǎŜǊǾƛŎŜΣ ǿŜ ŦƛƴŘ ǘƘŀǘ Ƴƻǎǘ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ ǎŜǊǾŜŘ ǇǊŜƳƛǎŜǎ 

have more than one option (Figure 9). 

Figure 8: Served Areas (25/3), Wired Only 
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Figure 9: Number of Providers (25/3), Wired Only 
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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. Figure 

10 illustrates areas unserved with 10/1. Many areas that are served by 10/1 have multiple 

providers (Figure 11). 

Figure 10: Served Areas (10/1), Wired Only 
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Figure 11: Number of Providers (10/1), Wired Only 
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3.1.3 Analysis of unserved locations ɂfixed wirele ss technologies only  

Fixed wireless technology represents a significant challenge to identifying coverage areas as it is 

impossible to validate visually and requires detailed technical disclosures by providers, which 

they will typically not release, or extensive testing in actual residences. In addition, submissions 

to the FCC by fixed wireless providers are not verified and typically is based on propagation 

models that may deliver certain speeds in general to a particular area, but in practice is vulnerable 

to physical obstructions and signal interference. Yet these claims can doom a federal grant 

application. We therefore conducted our analysis of fixed wireless coverage claims separately 

from the wired analysis. 

We repeated our analysis with the C//Ωǎ CƻǊƳ птт ŘŀǘŀΣ ǘƘƛǎ ǘƛƳŜ ƛŘŜƴǘƛŦȅƛƴƎ ŎŜƴǎǳǎ ōƭƻŎƪǎ ƛƴ ǘƘŜ 

State where no fixed wireless provider claims to offer 25/3 broadband service (Figure 12). At a 

high level, the green ǎƘŀŘŜŘ ǇƻǊǘƛƻƴǎ ƻŦ ǘƘŜ ƳŀǇ ǊŜǇǊŜǎŜƴǘ ǘƘŜ {ǘŀǘŜΩǎ provider-claimed served 

geography in regard to fixed wireless.  

/ƻƴǾŜǊǎŜƭȅΣ ƭƻƻƪƛƴƎ ŀǘ ǘƘŜ CƻǊƳ птт Řŀǘŀ ŦƻǊ ŎƭŀƛƳŜŘ ǎŜǊǾƛŎŜΣ ǿŜ ŦƛƴŘ ǘƘŀǘ Ƴƻǎǘ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ 

served premises have more than one fixed wireless option (Figure 13). Note that because current 

Form 477 data are reported only through December 31, 2019, the data do not reflect recent 

projects that providers initiated in partnership with the State to expand service. 

Additionally, we do not include cellular services in this analysis. While we note that mobile 

internet is a last resort for some households that do not have access to fixed broadband, it is not 

ŀ ǎǳǎǘŀƛƴŀōƭŜ ǎƻƭǳǘƛƻƴ ŦƻǊ ǘƘŜ {ǘŀǘŜΩǎ ōǊƻŀŘōand needs. Mobile solutions rely on the availability 

of nearby fiber backhaul and towersτand are constrained by shared capacity, which results in 

unreliable and sub-broadband-speed performance. They are also typically vulnerable to line-of-

sight obstacles, and the very same rural areas that lack fixed broadband options experience 

similar challenges with mobile broadband in terms of high infrastructure costs per address 

location.  

Mobile service plans also typically have data caps that severely limit their uǎŜŦǳƭƴŜǎǎ ŦƻǊ ǘƻŘŀȅΩǎ 

ŀǇǇƭƛŎŀǘƛƻƴǎΣ ƭŜǘ ŀƭƻƴŜ ǘƻƳƻǊǊƻǿΩǎΦ ²ƘƛƭŜ рD Ƙŀǎ ōŜŜƴ ǘƻǳǘŜŘ ōȅ ǘƘŜ wireless industry as a 

solution to rural broadband, deploying 5G requires enormous investments in closely spaced 

άsmall cellέ ŀƴǘŜƴƴŀǎ fed with power and fiber; rural areas are unlikely to see such heavy 

investments to serve a sparsely populated customer base. 
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Figure 12: Served Areas ς 25/3 Mbps (Fixed Wireless Only, FCC Form 477 Data) 
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Figure 13: Number of Providers (25/3), Fixed Wireless Only 
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As with the wireline maps, although broadband is defined as 25/3 for purposes of our broader 

analysis, we also assessed the availability of 10/1 fixed wireless service, which is relevant for some 

federal grant and loan programs, especially many USDA programs. Figure 14 illustrates areas 

unserved with 10/1. While the geography covered by 10/1 service is similar to that covered by 

25/3 service, Figure 14 shows that the southern coastal region and the southwest corner of the 

State have 10/1 coverage in some areas that are unserved by 25/3. In addition, many areas that 

are served by 10/1 have multiple providers (Figure 15). 

Figure 14: Served Areas ς 10/1 (Fixed Wireless Only, FCC Form 477 Data) 
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Figure 15: Number of Providers (10/1), Fixed Wireless Only 
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3.2 Field survey s validated federal service availability data  

To spot-check and verify the availability of telecommunications service determined in our desk 

survey, and to analyze make-ready conditions for fiber construction, CTC engineers performed a 

week of field surveys of randomly selected, representative portions of State roadways. The 

engineers reviewed available green space and the presence and condition of utility poles. 

Based on our field survey work we found that the unserved and served areas generally track with 

the information available in the Form 477 data. We found some areas, particularly around 

Georgetown where the Form 477 data claim service, but the field inspection found no service. 

For the most part, this is due to the fact that the providers do serve part of the census block, and 

therefore count the entire block as served. 

We also observed that in the unserved areas the make-ready required on existing utility poles 

would generally be minimal due to the lack of attachments in the communications space.11 

3.2.1 Map overviews of field survey findings  

Figure 16 illustrates our field survey areas statewide as compared to the reported Form 477 data. 

The subsequent maps illustrate the same data on a more granular level. 

 
11 As a best practice, for areas where make-ready and pole replacement costs are substantial, we recommend that 
recipients of State funds conduct outreach to pole owners in the proposed service area to explore any opportunity 
for reduced cost through project coordination. 
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Figure 16: Field Survey Results as Compared to Form 477 Data 
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Figure 17: Field Survey Results as Compared to Form 477 Data ς Felton 
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Figure 18: Field Survey Results as Compared to Form 477 Data ς Georgetown 
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Figure 19: Field Survey Results as Compared to Form 477 Data ς Seaford 
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Figure 20: Field Survey Results as Compared to Form 477 Data ς Townsend 
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Figure 21: Field Survey Results as Compared to Form 477 Data ς Woodside 

 

  



State of Delaware | Broadband Strategic Plan | May 2021 

 

43 

3.2.2 Sample field survey findings related to pole lin es 

The purpose of the field survey was to determine where cable service ends to determine which 

streets and neighborhoods have service and which do not. Cable service is generally identified by 

locating the taps and amplifiers used to provide service. Figure 22 is a picture of an amplifier. 

Figure 22: Cable Amplifier Showing Cable TV Service 
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Especially in served areas, the communications space on the utility poles can get congested with 

multiple attachments and cables in the space. This can make it difficult to add new attachments 

with performing make ready or pole replacement. Figure 23 is an example of a congested 

communications space. 

Figure 23: Multiple Attachments and Cable in the Communications Space 
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However, our field survey found that generally the communications space on utility poles is in 

good shape in comparison to other jurisdictions we have surveyed. Even where there are multiple 

attachments in the communications space, many poles could support an additional attachment 

(Figure 24). 

Figure 24: Clean Pole Line with Multiple Communications Attachments 
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In the unserved areas where cable service does not exist, the telephone service may be on 

separate telecommunications poles or buried underground, leaving the communications space 

on the electric utility poles completely open. This situation makes it very easy for a provider to 

attach to the pole with little or no make-ready (Figure 25). 

Figure 25: Little or No Make-Ready Required in Unserved Areas 
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3.3 /ÎÌÉÎÅ ÓÐÅÅÄ ÔÅÓÔ ÓÕÒÖÅÙ ÄÁÔÁ ÐÒÏÖÉÄÅ ÉÎÓÉÇÈÔ ÏÎ ÒÅÓÉÄÅÎÔÓȭ ÅØÐÅÒÉÅÎÃÅÓ 

with broadband service  

The Delaware Speed Survey and speed test went live on August 19, 2020. A promotional email 

was disseminated to Delaware State employees on September 3, 2020 encouraging them to take 

the speed survey and test (see Appendix B). During the course of the 45-day test period, 2,366 

speed surveys and tests were completed (Figure 26). The test was organized to capture both 

information regarding lack of service as well as service experience and included a brief set of 

questions in addition to the associated speed test. 

Figure 26: Online Speed Survey Website 

 

3.3.1 Speed Tests Largely Confirm Served and Unserved Delineations  

Of those surveys completed, 9 percent (211) of respondents replied they did not have service. As 

depicted in Figure 27 and Figure 28, the tests largely align with our served and unserved maps, 

although they do show some smaller pockets and edge areas that could be slightly larger than 

currently. Such pockets of unserved areas inside large blocks of otherwise served areas are fairly 
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typical, as housing developments arise a bit farther than existing network infrastructure is able 

to reach cost effectively. 

Figure 27: Speed Test Results ς Average 
Download Speeds 

Figure 28: Speed Test Results ς Average Upload 
Speeds 

  
 

3.3.2 Fiber Optic Connections Receive the Highest Scores by Far on Speed and 

Satisfaction  

Of the 2,155 respondents who were able to take the speed test, nearly 22 percent (480) were 

άǾŜǊȅ ǳƴǎŀǘƛǎŦƛŜŘέ ǿƛǘƘ ǘƘŜƛǊ LƴǘŜǊƴŜǘ {ŜǊǾƛŎŜ tǊƻǾƛŘŜǊ όL{tύΣ мо ǇŜǊŎŜƴǘ όнтнύ ǿŜǊŜ άǎƻƳŜǿƘŀǘ 

ǳƴǎŀǘƛǎŦƛŜŘΣέ мм ǇŜǊŎŜƴǘ όносύ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ŦŜŜƭƛƴƎ άƴŜǳǘǊŀƭέ ǿƛǘƘ ǘƘŜƛǊ L{tΣ нп ǇŜǊŎŜƴǘ όрнрύ ǿŜǊŜ 

άǾŜǊȅ ǎŀǘƛǎŦƛŜŘέ ǿƛǘƘ ǘƘŜƛǊ L{ts, and 1 percent (28) did not provide their satisfaction with their 

ISPs. Figure 29 ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŜǎŜ ǊŜǎǳƭǘǎ ōȅ ǘƘŜ ǳǎŜǊǎΩ ǘŜŎƘƴƻƭƻƎȅ ǘȅǇŜǎΦ ²Ŝ ōǊƻƪŜ Řƻǿƴ ƭŜǾŜƭǎ ƻŦ 

satisfaction by technology type and provider. Figure 29 illustrates the results. From a technology 

perspective, fiber gets the highest satisfaction by far, followed by cable. DSL receives the highest 

dissatisfaction rates, worse than even high latency Satellite connections, reflecting not just the 
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dismal speeds, but also the lack of investment in and customer support of the aging copper 

infrastructure. Mobile gets generally poor marks but has fewer neutral responses. This could 

potentially reflect more variability around cell phone reception and location rather than 

technology type and speed capability.  

Figure 29: Speed Test ResultsτCustomer Satisfaction by Technology (Excluding Fixed Wireless) 

 

We omitted fixed wireless from this analysis because we found that most respondents who 

classified their service as fixed wireless conducted their speed tests from their place of work 

rather than home, confused a home Wi-Fi router with fixed wireless service (which would involve 

an antenna mounted on a rod or other structure), or were using a one-off business point-to-point 

solution and not residential fixed wireless. We noted that there was not a single speed test result 

or declared customer of the two main fixed wireless providers serving rural areas of the State 

(Bloosurf or BridgeMAXX). There were a few test points by WhyFly (which operates in 

Wilmington), but not enough to draw conclusions. 
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When measuring speeds by connection type, DSL performed the lowest with average 

download/upload speeds of 28/18, while fiber connections yielded near symmetric speeds of 

189/181, as shown in Figure 30.  

This actually significantly overstates actual DSL speeds, given that this type of upload speed is not 

generally technically obtainable with DSL. We suspect that cable respondents may have 

incorrectly picked DSL as their technology and Comcast as their provider, for example, with the 

result that the average speed on tests categorized as 5{[ ǿŀǎ ƛƴŦƭŀǘŜŘΦ ²Ŝ ŀƭǎƻ ƛƴŎƭǳŘŜŘ άhǘƘŜǊΦέ  

We also note a large proportion of respondents seem to have conducted tests over high-capacity 

government network linksτmany of them likely fiberτbut answered the questionnaire about 

their home address.  

Figure 30: Speed Test Results ς Average Speeds by Technology Type 
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Figure 31 shows the speed test result by provider. These results track well with the technology.  

Figure 31: Speed Test Results ς Average Download Speeds by Provider 

 

What these results show is that fiber is king when it comes to experienced performance. It has 

the highest customer satisfaction, download speeds in the same general range as cable andτby 

farτthe fastest upload speeds. While this is not surprising, it illustrates a critical point, when 

zeroing in on the distribution of these technologies geographically, and socioeconomically. 

Figure 27 and Figure 28 (above) show speed test results in unserved areas, and upload and 

download speed results that meet different speed tier criteria. Not surprisingly, these maps 

confirm our findings regarding the unserved areas, but they also illustrate the risk of a potentially 

increasing geographic divide by virtue of differing technology infrastructure distributions within 

the State.  

The wide gap in upstream speedsτcritical for telemedicine, distance learning, and telework, is 

one of the most important differentiators in the type of broadband services in the Covid and 

post-Covid eras. This is where fiber shines and presents itself as the most future-proof sustainable 

broadband infrastructure.  

While cable cannot provide the levels of service that fiber can, it significantly outperforms DSL. 

Satellite brings up the rear, while mobile generally performs inconsistently. As mentioned we 

excluded fixed wireless because we could not identify verifiable residential fixed wireless 
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responses; we would expect to have high variance in responses with some customers with clear 

line of sight and close proximity to a tower reporting relatively high satisfaction while many 

others would report frustration with legacy fixed wireless technologies.  

Notably, only fiber delivers symmetric performance. Some cable connections even fail to deliver 

on the modest promised upstream capacity. That is not necessarily a permanent limitation of the 

technology: the division between capacity allocations between downstream and upstream could 

theoretically be adjusted by cable providers to meet the need of high-bandwidth telehealth and 

videoconferencing applications, but would require some changes in equipment.  

In Delaware, Comcast offers no more than 35 Mbps upstream on its fastest connections 

according to FCC data. Mediacom offers a more generous 50 Mbps, as does Atlantic Broadband. 

These are pretty typical speed allocations in the cable industry. DOCSIS 4.0 will offer symmetrical-

speed broadband over existing hybrid fiber-coax networks, but it is under development by the 

cable industry and is likely five to 10 years away; it also is unlikely that rural areas would be the 

first in line to receive such upgrades.  

For Delaware residents that have access to it, fiber is still the best option for handling both 

downstream as well as upstream requirements. 

3.3.3 COVID-19 Did Not Have a Significant Effect on ISP Performance  

²ƘƛƭŜ ǘƘŜ ǎǘŀǊǘ ƻŦ ǘƘŜ ǎŎƘƻƻƭ ȅŜŀǊ ό{ŜǇǘŜƳōŜǊ уΣ нлнлύ ŘƛŘ ƴƻǘ ǎŜŜƳ ǘƻ ŀŦŦŜŎǘ ǊŜǎǇƻƴŘŜƴǘǎΩ 

average speeds (i.e., increased network use by students working from home did not reduce 

service speeds), the data revealed that both the average download and upload speeds spiked to 

192/123 on Thursdays and plummeted to 42/10 on Sundays. This was across all ISPs and 

connection types (Figure 32). 
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Figure 32: Speed Test Results ς Average Speeds by Day 

 

We believe the variation in average speeds is an effect of the loading of the network, with the 

average speeds an inverse reflection of the strain/demand on network capacity. Highest speeds 

on Thursday and Friday therefore means these days see the least amount of network traffic. 

To understand if any increased demand had other performance effects on various provider 

technologies, we graphed latency. Latency is round trip travel time of a data packet making its 

way from the measurement location to a test server and back again to the measurement point. 

High latency may impact the performance of interactive applications, such as Zoom and 

streaming video. 

Figure 33 illustrates the gap between different technologies when there is pressure on capacity. 

As expected, fiber optic customers receive the best performance. But even cable is not 

performing ideally. Latency should be under 30 to 40 ms for good-quality VoIP and 
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videoconferencing. But Sunday and Tuesday averages are already around 30 ms. That means 

there are plenty of customers experiencing fluctuations above those values. As indicated earlier, 

we do not have enough verifiable fixed wireless speed tests to show its performance, but 

inconsistent signal strength and random interference could easily frustrate lower speed 

connections.  

Figure 33: Latency Performance by Technology and Weekday 
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4 DÅÌÁ×ÁÒÅȭÓ ,ÅÖÅÌ ÏÆ 3ÅÒÖÉÃÅ !ÖÁÉÌÁÂÉÌÉÔÙ ÁÎÄ #ÏÍÐÅÔÉÔÉÏÎ #ÏÍÐÁÒÅÓ 

Favorably to Levels in Nearby States  
CTC performed research to see how Delaware compares to four nearby statesτMaryland, New 

Jersey, Connecticut, and Rhode Islandτwith respect to access to broadband. We reviewed FCC 

Form 477 data and data from the U.S. Census Bureau.  

As described earlier, the FCC collects data through a required filling called Form 477, in which 

broadband providers state whether service is available in ŎŜƴǎǳǎ ōƭƻŎƪǎΦ Lƴ ǎǇƛǘŜ ƻŦ ǘƘŜ ŘŀǘŀΩǎ 

shortcomings,12 the metric of number of providers providing service can be considered a rough, 

if exaggerated, proxy for how well a state is served. Form 477 data also serve a valuable purpose 

in providing a dataset that uses standardized processes and definitions across all states, allowing 

for comparison.  

In all five states, the FCC says that the entire state has access to 10/1 Mbps and 25/3 Mbps 

service, and that few areas are unserved by 100/10 Mbps or 250/25 Mbps service. However, in 

each state, very fewτif anyτpremises are served by 1,000/100 Mbps service. The patterns of 

availability across each speed tier are consistent among all five states, and Delaware ranks 

comparably (Table 2).  

Table 2: Percent of Premises With Access to Various Speed Tiers (FCC Form 477 Data) 

State 10/1 Mbps 25/3 Mbps 100/10 Mbps 250/25 Mbps 1,000/100 Mbps 

Delaware 100 100 96 96 0 

Maryland 100 100 96 93 1 

New Jersey 100 100 99 97 1 

Connecticut 100 100 99 94 4 

Rhode Island 100 100 99 99 0 

 

In all five states, the FCC says there are at least two broadband providers reaching all residents 

with 25 Mbps download, 3 Mbps upload (25/3) service. Delaware ranks comparably among the 

other states with respect to what percentage of the State has access to three providers according 

to FCC data. Table 3 shows these data for both 25/3 service and 10/1 service. 

 
12 Although the reporting is mandatory, the data overstate actual availability because the FCC considers a census 
block served if only a single location within the block is served. 
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Table 3: Percent of Premises With Three or More Broadband Providers (FCC Form 477 Data) 

State 25/3 Service 10/1 Service 

Delaware 98 98 

Maryland 97 98 

New Jersey 99 99 

Connecticut 99 100 

Rhode Island 99 99 

 

The percentage served by 25/3 and 10/1 service dropped significantly across all five states when 

satellite providers were removedτor, stated otherwise, when only fixed terrestrial services were 

considered. In this scenario, the percentage served in Delaware fell in the middle or close to the 

middle of the rankings. Table 4 shows these data for both 25/3 service and 10/1 service. 

Table 4: Percent of Premises with Fixed Terrestrial Broadband Providers (FCC Form 477 Data) 

State 

25/3 Service 
 

Percent of 
Population with 

Two or More 
Providers 

25/3 Service 
 

Percent of 
Population with 
Three or More 

Providers 

10/1 Service 
 

Percent of 
Population with 

Two or More 
Providers 

10/1 Service 
 

Percent of 
Population with 
Three or More 

Providers 

Delaware 63 5 70 9 

Maryland 62 12 66 18 

New Jersey 65 4 77 4 

Connecticut 15 1 87 7 

Rhode Island 87 0 87 2 

 

In all five states, nearly all premises are served by wireline (cable or fiber) service at 100/10 Mbps 

ǎǇŜŜŘǎΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ C//Ωǎ Řŀǘŀ (Table 5).  
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Table 5: Percent of Premises Served by Cable or Fiber Service at 100/10 Mbps 

State 
100/10 Mbps 
Cable or Fiber 

Delaware 96 

Maryland 96 

New Jersey 98 

Connecticut 99 

Rhode Island 99 

 

An analysis of U.S. Census data finds that by many measures related to digital equity, Delaware 

is also comparable to those other states. 

Data from the American Community Survey (2014 ς 2018) show that 13.8 percent of households 

in Delaware reported they did not have internet access, comparable to the rates reported in 

other states (Figure 34). 

Figure 34: Comparison of Households With No Internet Access13 

 

Additionally, about 10 percent of households in Delaware reported that they did not have a 

ŎƻƳǇǳǘŜǊ ƛƴ ǘƘŜ ƘƻǳǎŜƘƻƭŘΦ [ŀŎƪ ƻŦ ŀŎŎŜǎǎ ǘƻ ŀ ŎƻƳǇǳǘŜǊ ŎƻǳƭŘ ƛƳǇŜŘŜ ŦŀƳƛƭƛŜǎΩ ŀōƛƭƛǘȅ ǘƻ 

leverage the internet, even if they do have home broadband (Figure 35). 

 
13 U.S. Census Bureau, American Community Survey (2014-2018), https://data.census.gov/cedsci/ (accessed 
December 2020). 
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Figure 35: Comparison of Households With No Computer14 

 

!ƴŀƭȅǎƛǎ ƻŦ ǘƘŜ /Ŝƴǎǳǎ .ǳǊŜŀǳΩǎ tǳƭǎŜ {ǳǊǾŜȅ ŦǊƻƳ !ǳƎǳǎǘ мф ǘƻ 5ŜŎŜƳōŜǊ тΣ нлнл, reveals a 

steady percentage of households in Delaware with a member that is required to telework. In the 

last week of this time period, this figure rose above 40 percent, indicating that broadband is 

essential for many individuals in Delaware working remotely throughout the Covid-19 pandemic 

and otherwise (Figure 36). 

 
14 U.S. Census Bureau, American Community Survey (2014-2018), https://data.census.gov/cedsci/  (accessed 
December 2020). 
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Figure 36: Comparison of Households with Required Telework15 

 

 
15 U.S. Census Bureau, Household Pulse Survey, Phases 2 and 3 (August 19 to December 7, 2020), 
https://www.census.gov/programs-surveys/household-pulse-survey/data.html (accessed December 2020). 
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Delaware had a slightly lower period average of households in which at least one member was 

required to telework, when compared to the other four states (Figure 37).  

Figure 37: Comparison of Households with Required Telework (Average)16 

 

Lƴ 5ŜƭŀǿŀǊŜΣ ффΦт ǇŜǊŎŜƴǘ ƻŦ ƘƻǳǎŜƘƻƭŘǎ ǿƛǘƘ ŎƘƛƭŘǊŜƴ ǊŜǇƻǊǘŜŘ ǘƘŀǘ ǎǘǳŘŜƴǘǎΩ ǎŎƘƻƻƭ ƭŜŀǊƴƛƴƎ 

was affected by the pandemic, the eighth-highest in the country (see Figure 38, below). 

²ƘƛƭŜ ǘƘŜ C//Ωǎ Řŀǘŀ Řƻ ƴƻǘ ƻŦŦŜǊ ŀ ǇŜǊŦŜŎǘ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ōǊƻŀŘōŀƴŘ ŀŎŎŜǎǎΣ ǘƘŜȅ Řƻ ǇǊƻǾƛŘŜ 

an opportunity for comparison between Delaware and similar states in the region. Overall, 

Delaware ranked comparably to the four other states analyzed in terms of broadband availability, 

competition, and choice. Additionally, Census Bureau data placed Delaware among its peers with 

respect to various broadband adoption and use statistics, including home computer ownership, 

ǘŜƭŜǿƻǊƪƛƴƎ ǘǊŜƴŘǎΣ ŀƴŘ ǊŜŎŜƴǘ ŘƛǎǊǳǇǘƛƻƴǎ ƛƴ ǎǘǳŘŜƴǘǎΩ ŜŘǳŎŀǘƛƻƴΦ 

 
16 U.S. Census Bureau, Household Pulse Survey, Phases 2 and 3 (August 19 to December 7, 2020), 
https://www.census.gov/programs-surveys/household-pulse-survey/data.html (accessed December 2020). 

https://www.census.gov/programs-surveys/household-pulse-survey/data.html
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Figure 38: Comparison of Households with Children Whose Learning Was Affected by Covid-1917 
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5 4ÈÅ 3ÔÁÔÅȭÓ 3ÕÒÖÅÙ ÏÆ 2ÅÓÉÄÅÎÔÓ )ÄÅÎÔÉÆÉÅÄ +ey Issues Related to 

Broadband Use and Adoption  
As part of its efforts to perform a comprehensive evaluation of broadband gaps during the Covid-

19 pandemic, the State of Delaware commissioned a mail survey of households (Appendix A). 

The survey was intended to gather basic data about the types of services to which residents 

subscribe and their use of these services (including subsidized programs such as Comcast Internet 

Essentials). Moreover, the survey was designed to provide insights about how the pandemic has 

ƛƳǇŀŎǘŜŘ ǊŜǎƛŘŜƴǘǎΩ ǳǎŜ ƻŦ ǘƘŜ ƛƴǘŜǊƴŜǘ ŀǘ ǾŀǊƛƻǳǎ ƭƻŎŀǘƛƻƴǎ ƛƴǎƛŘŜ ŀƴŘ ƻǳǘǎƛŘŜ ǘƘŜ ƘƻƳŜ ŀƴŘ 

whether internet service is sufficient to meet the needs of households across the State. 

This report documents the survey process, discusses methodologies, and presents results 

intended to assist the State in developing strategies to close the identified gaps.  

5.1 Key findings  

Key findings are here presented thematically in three subsections: broadband access gaps, device 

utilization gaps, and skills gaps in broadband and computer use. These and other findings are 

presented in greater detail below. Findings related to Covid-19 impacts on broadband use are 

presented in Section 6. 

5.1.1 Broadband access gaps 

The survey found very few gaps in acquisition of residential internet access services, but also that 

relatively few residents are taking advantage of available subsidized programs. The following are 

key findings: 

¶ Most residents consider internet and high-speed internet in particular to be very 

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

those who currently telework or would like to telework (93 percent) and for those who have 

a planned or existing home-based business (82 percent). Among those who use the internet 

for educational purposes, eight in 10 said a high-speed internet connection is extremely 

important for their education needs. 

¶ Most residents reported having internet access (98 percent), including 89 percent who 

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

(smartphone).  

¶ Five percent of all respondents only use a smartphone for home internet access. This may 

limit their ability to fully utilize online services at home. 

¶ Verizon and Comcast are the leading internet service providers. Saturation of Comcast 

customers is highest in Kent County, and saturation of Verizon customers is highest in New 
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Castle County. Mediacom has a significant share of the Sussex County market (26 percent 

of households).  

¶ Most households with children have internet access, but it may not be sufficient for some 

families. Although most respondents strongly disagreed that their children cannot complete 

their homework because they do not have internet access (i.e., broadband access is not a 

concern), one in 10 agreed or strongly agreed that lack of access is a barrier. Even during 

the pandemic, with schools and libraries largely closed, 18 percent of respondents agreed 

or strongly agreed that their children access the internet at a public or school library (and 

18 percent agreed or strongly agreed that their children can safely access public libraries).  

¶ Residents may be significantly underutilizing existing broadband subsidy programs. Just 

four percent of all Comcast customers are enrolƭŜŘ ƛƴ ǘƘŜ L{tΩǎ LƴǘŜǊƴŜǘ 9ǎǎŜƴǘƛŀƭǎ ǇǊƻƎǊŀƳ 

for low-income households and two thirds of Comcast customers earning under $25,000 

per year said they have never heard of the program. Just three percent of low-income 

subscribers receive the $9.25 subsidy undeǊ ǘƘŜ C//Ωǎ [ƛŦŜƭƛƴŜ ǇǊƻƎǊŀƳΣ ŀƴŘ ол ǇŜǊŎŜƴǘ ŀǊŜ 

unsure if they receive the subsidy. 

¶ Many respondents say they find broadband unaffordable. Only 15 percent of respondents 

strongly agreed that the market currently provides high-speed internet at prices they can 

afford, while 26 percent agreed. Another 27 percent disagreed or strongly disagreed, 

suggesting some need for affordable broadband internet.  

¶ Cost is a factor affecting broadband adoption. More than one-fourth (27 percent) of 

respondents are unwilling or unable to pay a premium for access to high-speed internet, 

while 28 percent were neutral. Willingness to purchase high-speed internet for $10 a month 

is high (85 percent were extremely willing) but this willingness drops sharply at higher price 

points.  

¶ At the same time, most respondents are willing to pay up to $50 more for gigabit service 

if it were available. 65 percent are at least moderately willing, and almost half are very or 

extremely willing. This suggests that residents hunger for not just fast, but very fast 

broadband connections and are willing to pay if they can afford it. Among those who may 

not be able to afford the costs, most are willing to pay at least some premium on top of 

current costs. 

¶ There is strong support for ensuring all residents have access to competitively priced 

broadband services, with 73 percent strongly agreeing. One-half strongly agreed that the 

State should help ensure that all residents know how to make effective use of the internet, 

and 57 percent strongly agreed the State should provide free Wi-Fi in public areas. 
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5.1.2 Device utilization gaps 

Most respondents have access to home internet service and computers, but a sizeable segment 

may face significant challenges in using, maintaining, and potentially repairing these devices. The 

following are key findings: 

¶ Most respondents have access to computers in the home. Almost all (94 percent) 

respondent indicated they have a computer in the home (desktop, laptop, tablet) with 

internet access.  

¶ Many households have experienced frequent issues with their computing devices not 

working properly. Seven in 10 respondents with internet access have experienced trouble 

with their computer not working properly; one-fifth experience problems at least weekly. 

¶ One-fourth of respondents may have trouble maintaining their computers. Twenty-five 

percent disagreed or strongly disagreed that they know how to troubleshoot issues with 

technology.  

¶ One-fourth of respondents would not be able to quickly replace non-working computers. 

Six percent of respondents said they could not replace their computer in the foreseeable 

future if it became unusable, and another 19 percent said it would take one to six months 

to replace it. Adding these two datapoints, 25 percent of households with home internet 

service are at risk of not being able to use broadband for very long periods because of 

computer problems, rather than residential internet connectivity problems.  

5.1.3 Skills gaps in using broadband and computers  

Most respondents have adequate internet and computer skills. However, a small segment of 

respondents reported significant challenges with respect to their ability to perform basic 

functions online and avoid harms. Respondents also expressed interest in improving those skills. 

Key findings include: 

¶ Some respondents may be vulnerable to online harms and disinformation. When asked if 

they knew how to recognize and avoid a phishing attack, 14 percent disagreed or strongly 

disagreed. Eight percent disagreed or strongly disagreed that they knew how to recognize 

false information online and find credible sources of information.  

¶ Most respondents have the skills to perform basic tasks on the internet. Overall, most 

internet subscribers strongly agreed that they know how to use the internet for various 

functions, including: accessing a bank account online (79 percent), bookmarking a website 

(70 percent), purchasing groceries online (67 percent), uploading content to a website (63 

percent), creating/managing a social media profile (60 percent), and connecting with a 

doctor/medical support online (58 percent). Respondents were less likely to agree that they 
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are skilled in creating their own personal website or in troubleshooting issues with 

technology. 

¶ Most caregivers report that children under their care have adequate broadband skills. 

Among those with children, 63 percent agreed or strongly agreed they are sufficiently skilled 

in computer use to complete their homework on their own. 

¶ Most caregivers have adequate skills to help their children when needed. Nearly one-half 

of respondents with children strongly agreed that their computer skills are good enough to 

help their children complete their homework, and one-fourth agreed. However, one-fifth 

disagreed or strongly disagreed that they have sufficient computers skills. 

¶ Many respondents are interested in becoming more confident in using computers, 

smartphones, and the internet. Specifically, 48 percent of respondents agreed or strongly 

agreed that they would like to become more confident in using computers and related 

technology, and 33 percent agreed or strongly agreed they would like to attend training.  

¶ Many respondents disagreed that their children are able to minimize or avoid specific 

online risks. Many respondents disagreed or strongly disagreed that their children have the 

skills to identify false or misleading information (45 percent), avoid online bullying by peers 

(41 percent), detect and avoid online scams and predators (51 percent), or avoid exposure 

to graphic violence or pornography online (34 percent). However, six in 10 respondents 

agreed or strongly agreed that they have the time and skills to protect their children from 

online risks.  

5.2 Survey process 

In close coordination with the State of Delaware, CTC managed the survey project, including 

development of the questionnaire, sample selection, mailing and data entry coordination, survey 

data analysis, and reporting of results.  

CTC developed the draft survey instrument based on the project objectives and provided it to 

State staff for review and comment. The State provided revisions and approved the final 

questionnaire. (A copy of the survey instrument is included in Appendix A.)  

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

residential households with a goal of receiving at least 1,200 valid responses (400 from each 

county). Recipients were provided with a postage-paid business reply mail envelope in which to 

return the completed questionnaire.  

A total of 785 useable surveys were received by the date of analysis, providing a gross response 

rate of 11.8 percent. The margin of error for aggregate results at the 95 percent confidence level 

for 785 responses is ±3.5 percent. That is, for questions with valid responses from all survey 
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respondents, one would be 95 percent confident (19 times in 20) that the survey responses lie 

within ±3.5 percent of the target population as a whole. 

5.3 Data analysis  

The survey responses were entered into SPSS18 software and the entries were coded and labeled. 

SPSS databases were formatted, cleaned, and verified prior to the data analysis. 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 county. The sample 

was stratified by county to ensure a sufficient number of responses to analyze data at the county-

level. Also, 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, 

ǘƘŜ ǊŜǎǳƭǘǎ ƳƻǊŜ ŎƭƻǎŜƭȅ ǊŜŦƭŜŎǘ ǘƘŜ ƻǇƛƴƛƻƴǎ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ ŀŘǳlt population.  

Figure 39 summarizes the sample and population distributions by county and age. 

Figure 39: Age of Respondents and Adult Population 

 

 
18 Statistical Package for the Social Sciences ( http://www -01.ibm.com/software/analytics/spss/). 
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The following sections summarize the survey findings. 

5.4 Survey results 

The results presented in this report are based on analysis of information provided by 785 State 

of Delaware residents. Unless otherwise indicated, the percentages reported are based on the 

άǾŀƭƛŘέ ǊŜǎǇƻƴǎŜǎ ŦǊƻƳ ǘƘƻǎŜ ǿƘƻ ǇǊƻǾƛŘŜŘ ŀ ŘŜŦƛƴƛǘŜ ŀƴǎǿŜǊ ŀƴŘ do not reflect individuals who 

ǎŀƛŘ άŘƻƴΩǘ ƪƴƻǿέ ƻǊ ƻǘƘŜǊǿƛǎŜ ŘƛŘ ƴƻǘ ǎǳǇǇƭȅ ŀƴ ŀƴǎǿŜǊ ōŜŎŀǳǎŜ ǘƘŜ ǉǳŜǎǘƛƻƴ ŘƛŘ ƴƻǘ ŀǇǇƭȅ ǘƻ 

ǘƘŜƳΦ YŜȅ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ǊŜǎǳƭǘǎ όǇ Җ лΦлрύ ŀǊŜ ƴƻǘŜŘ ǿƘŜǊŜ ŀǇǇǊƻǇǊƛŀǘŜΦ  

5.4.1 Internet connection and use 

Respondents were asked about their use of the internet, including home internet connection 

providers, internet costs and enrollment in programs for low-income subscribers, and devices 

ǳǎŜŘΦ ¢Ƙƛǎ ƛƴŦƻǊƳŀǘƛƻƴ ǇǊƻǾƛŘŜǎ ǾŀƭǳŀōƭŜ ƛƴǎƛƎƘǘ ƛƴǘƻ ǊŜǎƛŘŜƴǘǎΩ ƴŜŜŘ ŦƻǊ ǾŀǊƛƻǳǎ ƛƴǘŜǊƴŜǘ ŀƴd 

related communications services. 

5.4.1.1 Internet usage 

Almost all (99 percent) respondents make some use of the internet, on any device from any 

location, as shown in Figure 40. Usage is high across all demographic groups, including low-

income households (97 percent). 

Figure 40: Internet Usage by County 

 

Agreement with reasons for not accessing the internet are highlighted in Figure 41 and Figure 42. 

The leading barriers to internet access include concern with safety and privacy (8 out of 17 

strongly agree) and cost of internet service (5 out of 16 strongly agree).  
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Figure 41: Reasons for Not Using the Internet (Mean Ratings) 

 

Figure 42: Reasons for Not Using the Internet 
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importance of various service aspects is illustrated in Figure 43, while detailed responses are 

illustrated in Figure 44. 

Figure 43: Importance of Communication Service Aspects (Mean Ratings) 

 

Figure 44: Importance of Communication Service Aspects 
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Specifically, 84 percent said cellular/mobile phone service is extremely important, and 83 percent 

said an internet connection of any speed is extremely important. Another 79 percent of 

respondents said high-speed internet is extremely important.  

Figure 45 and Figure 46 illustrate the importance of internet services and mobile telephone 

service by the age of the respondent and by household income. The importance of these services 

is slightly lower for those ages 65+ and those in low-income households compared with their 

counterparts. 

Figure 45: Importance of Communication Services by Respondent Age 

 

Figure 46: Importance of Communication Services by Household Income 
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5.4.1.3 Communications services 

Saturation of communications services currently purchased for the household is illustrated in 

Figure 47 and Figure 48. Overall, 98 percent of respondents indicated having some internet 

accessτeither a home connection or via cellular/mobile service. Specifically, 95 percent have 

cellular/mobile telephone service with internet and 93 percent have internet service in the home. 

Fewer households have cable/satellite television service, landline telephone service, 

cellular/mobile telephone service without internet, and free Wi-Fi service.  

Figure 47: Communication Services Purchased 

 

Figure 48: Internet Services Purchased 
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As discussed previously, most respondents have some internet access, including 89 percent who 

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

(smartphone). Total internet access is high across all demographic groups, as shown in Table 6. 

Older respondents and those in lower income households are more likely to have a home internet 

connection only, and they are less likely to have both a home internet connection and cellular/ 

mobile telephone service.  

Table 6: Internet Access by Key Demographics 

  

None/No 
Response 

Home 
Internet 

Connection Smartphone 
Both Home/ 
Smartphone 

Total 
Internet 
Access 

Total  
Count 

TOTAL 2% 3% 5% 89% 98% 785 

County       
Kent 1% 7% 6% 85% 99% 149 
New Castle 2% 2% 5% 91% 98% 435 
Sussex 2% 4% 6% 87% 98% 199 

Respondent Age 
< 45 years 0% 0% 10% 90% 100% 196 

45 to 54 years 0% 2% 3% 95% 100% 227 

55 to 64 years 2% 5% 1% 92% 98% 132 

65 years and older 4% 8% 6% 81% 96% 182 

Education       

HS education or less 2% 6% 7% 85% 98% 146 

Two-year/technical degree 2% 4% 6% 87% 98% 136 

Four-year college degree 0% 3% 5% 91% 100% 244 

Grad, prof, doctorate 2% 2% 4% 93% 98% 215 

Income       

Less than $50,000 4% 9% 5% 83% 96% 148 

$50,000 to $99,999 1% 4% 10% 85% 99% 194 

$100,000 to $149,999 1% 1% 5% 93% 99% 136 

$150,000 or more 1% 0% 1% 98% 99% 146 

Race/Ethnicity       

Other race/ethnicity 1% 3% 7% 90% 99% 141 

White/European American 2% 3% 5% 90% 98% 594 

Gender Identity       

Woman 1% 3% 7% 89% 99% 453 

Man 2% 4% 3% 91% 98% 288 

Children in Household       

No children in HH 2% 5% 4% 89% 98% 509 

Children in HH 0% 0% 8% 92% 100% 231 

Own Residence       

Own 2% 4% 5% 90% 98% 657 

Rent/live with 
family/other  

0% 3% 8% 89% 100% 120 

Years in Residence       

< 5 years 1% 1% 8% 90% 99% 137 

5 or more years 2% 4% 5% 89% 98% 639 



State of Delaware | Broadband Strategic Plan | May 2021 

 

73 

Respondents without internet service were asked their main reason for not purchasing mobile 

or home internet service, what would making them consider signing up for broadband service, 

and if they plan to sign-up for mobile or home internet service in the next 12 months. Very few 

respondents said they do not have internet service; however, some individuals with either cell 

phone or home internet service did provide a response.  

Specifically, 37 percent of those who responded (79 individuals) said the cost of internet service 

is too high, and 22 percent said no good internet service is available (keeping in mind that 75 of 

79 respondents do have some form of internet service). Five percent of all respondents said they 

plan to sign up for cellular/mobile service in the next 12 months, and five percent plan to sign up 

for broadband internet service. 

5.4.1.4 Internet service provider  

As illustrated in Figure 49, Verizon and Comcast are the leading ISPs overall in the Delaware 

market area. This varies significantly by county of residence, with saturation of Comcast 

customers highest in Kent County and saturation of Verizon customers highest in New Castle 

County. Mediacom has a significant share of the Sussex County market, used by 26 percent of 

households in that county. 

Figure 49: Primary Internet Service Provider 
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subscribers in Sussex County are more likely to use DSL and less likely to have fiber service 

compared with subscribers in other counties. 

Figure 50: Type of Verizon Wired Service 
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Figure 51: Monthly Price for Internet Service 

 

Figure 52: Estimated Monthly Price for Internet Service by Provider 
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Figure 53Υ tŀǊǘƛŎƛǇŀǘŜ ƛƴ /ƻƳŎŀǎǘΩǎ LƴǘŜǊƴŜǘ 9ǎǎŜƴǘƛŀƭǎ tǊƻƎǊŀƳ 
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5.4.1.6 Personal computing devices 

Respondents were asked to indicate the number of personal computing devices they have in the 
home. As shown in Figure 55, 64 percent of households with internet service have five or more 
devices. Sussex County households have fewer devices compared with Kent County and New 
Castle County households; they have somewhat fewer household members on average. 

Figure 55: Number of Personal Computing Devices 
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Figure 56: Number of Personal Computing Devices in Home by Household Size 
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5.4.1.7 Devices in the home 

Availability of devices is relatively high in households with internet access, with respondents 

selecting an average of 3.5 types of devices in the home and only five percent not selecting any 

device.  

Figure 57: Devices Available in the Home 
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Figure 58: Devices Available in the Home by Respondent Age 

 

Households with children in them make strong use of key devices, as shown in Figure 59. Almost 
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of respondents said they could not replace their computer if it became unusable, and another 19 

percent said it would take one to six months to replace it (see Figure 61). 

Figure 60: Computer Becomes Unusable 

 

Figure 61: When Could Replace Computer 
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least seven in 10 respondents engage in these activities frequently. A majority of respondents 

also frequently use a home internet connection for streaming music and for connecting to work; 

nearly one-half frequently use it to access educational resources. 

Some respondents use a home internet connection to access other key information and services. 

Approximately two-thirds of subscribers occasionally use a home internet connection to access 

government information or to access medical services. One-fourth of respondents at least 

occasionally use a home internet connection for running a home-based business (26%). 

Figure 63: Home Internet Connection Use for Various Activities 
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frequently for key activities like shopping online, using social media, and watching movies, videos, 

or TV (see Table 8). 

Table 7: Home Internet Connection Ever Used for Various Activities by Respondent Age 

 
< 45 
years 

45-54 
years 

55-64 
years 

65+ 
years 

Listening to music (streaming) 92% 96% 81% 70% 

Watching movies, videos, or TV 99% 98% 89% 81% 

Playing online games 76% 69% 63% 50% 

Connecting to work 90% 95% 74% 37% 

Using social media 99% 93% 92% 85% 

Shopping online 100% 100% 98% 95% 

Running a home business 17% 35% 39% 14% 

Accessing educational resources 86% 93% 80% 77% 

Accessing government information 84% 82% 92% 90% 

Accessing medical services 79% 89% 90% 86% 

Banking or paying bills 98% 97% 97% 87% 

Accessing home security/other 'smart home' devices 65% 72% 60% 44% 

Accessing cloud-based file storage and sharing 80% 84% 74% 63% 

 

Table 8: Home Internet Connection Frequently Used for Various Activities by Respondent Age 

 
< 45 
years 

45-54 
years 

55-64 
years 

65+ 
years 

Listening to music (streaming) 73% 64% 42% 25% 

Watching movies, videos, or TV 85% 74% 72% 57% 

Playing online games 52% 53% 30% 26% 

Connecting to work 76% 76% 58% 23% 

Using social media 75% 80% 70% 61% 

Shopping online 77% 80% 71% 62% 

Running a home business 7% 17% 24% 9% 

Accessing educational resources 54% 69% 37% 21% 

Accessing government information 16% 30% 19% 15% 

Accessing medical services 18% 22% 20% 20% 

Banking or paying bills 80% 90% 74% 73% 

Accessing home security/other 'smart home' devices 26% 44% 27% 19% 

Accessing cloud-based file storage and sharing 27% 46% 31% 22% 

5.4.1.8.2 Internet uses by children in household 

As shown in Table 9, most households with children in them ever use a home internet connection 

for key activities. Almost all (99%) households with children (and that have internet service) ever 

use a home internet connection to access educational resources, including 85 percent who access 

it frequently. Households with children in them are also more likely than households without 
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children to frequently use a home internet connection for other activities like streaming music, 

playing online games, and connecting to work (see Table 10). 

Table 9: Home Internet Connection Ever Used for Various Activities by Children in Household 

 
No Children 

in HH 
Children in 

HH 

Listening to music (streaming) 82% 95% 

Watching movies, videos, or TV 90% 99% 

Playing online games 57% 84% 

Connecting to work 68% 96% 

Using social media 90% 98% 

Shopping online 98% 100% 

Running a home business 27% 25% 

Accessing educational resources 79% 99% 

Accessing government information 87% 84% 

Accessing medical services 84% 91% 

Banking or paying bills 93% 99% 

Accessing home security/other 'smart home' devices 54% 76% 

Accessing cloud-based file storage and sharing 71% 89% 

 

Table 10: Home Internet Connection Frequently Used for Various Activities by Children in Household 

 
No Children 

in HH 
Children in 

HH 

Listening to music (streaming) 44% 74% 

Watching movies, videos, or TV 66% 87% 

Playing online games 33% 62% 

Connecting to work 52% 81% 

Using social media 69% 80% 

Shopping online 69% 82% 

Running a home business 13% 14% 

Accessing educational resources 31% 85% 

Accessing government information 18% 27% 

Accessing medical services 19% 22% 

Banking or paying bills 77% 87% 

Accessing home security/other 'smart home' devices 25% 42% 

Accessing cloud-based file storage and sharing 28% 42% 

5.4.2 Computer and internet skills  

Respondents were asked a series of questions on how skilled they are using computers and the 

internet, as well as their interest in training to learn more about these topics. This information 

provides valuable insight into where there may be gaps in abilities and opportunities to educate 

residents. 
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5.4.2.1 Internet skills  

Respondents were asked to indicate their level of agreement with various statements about their 

computer and internet skills. Average rating scores are highlighted in Figure 64, while Figure 65 

shows detailed responses. 

Figure 64: Agreement with Statements About Internet Skills (Mean Ratings) 
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Figure 65: Agreement with Statements About Internet Skills 
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Table 12). Respondents under age 45 are particularly skilled in internet uses compared with older 

respondents, especially for identifying false information, recognizing phishing scams, and 

creating content. Nearly three-fourths of respondents under age 45 agreed or strongly agreed 

they are confident in their ability to troubleshoot issues with technology. 

Table 11: Agreement with Statements About Internet Skills (Mean Ratings) by Age 

 
< 45 
years 

45-54 
years 

55-64 
years 

65 + 
years 

I know how to upload content to a website 4.5 4.4 4.3 3.6 

I know how to adjust my privacy settings online 4.5 4.4 4.1 3.4 

I know how to bookmark a website or add to favorites 4.8 4.5 4.4 3.8 

I know how to identify false or misleading information online and 
find credible sources of information 

4.5 4.2 4.1 3.7 

I know how to create and manage my own personal profile on 
Facebook or other social network site 

4.7 4.5 4.2 3.5 

I know how to create and manage my own personal website 3.0 2.6 2.3 2.0 

I know how to recognize and avoid a phishing scam 4.4 3.9 3.9 3.5 

I know how to create my own content using computers and the 
internet 

4.1 3.5 3.2 2.7 

I know how to access my bank account online to perform tasks such 
as paying bills or depositing checks with my phone 

4.8 4.6 4.5 4.1 

I feel confident in my ability to troubleshoot issues with technology 
when they arise 

4.1 3.6 3.2 2.9 

I know how to purchase groceries and food online 4.5 4.5 4.3 3.6 

I know how connect with my doctor or other medical support online 4.5 4.1 4.2 3.8 

 

Table 12: Agreement with Statements About Internet Skills (% Strongly Agree) by Age 

 
< 45 
years 

45-54 
years 

55-64 
years 

65 + 
years 

I know how to upload content to a website 79% 65% 62% 40% 

I know how to adjust my privacy settings online 64% 65% 55% 33% 

I know how to bookmark a website or add to favorites 88% 71% 71% 50% 

I know how to identify false or misleading information online and 
find credible sources of information 

65% 52% 51% 37% 

I know how to create and manage my own personal profile on 
Facebook or other social network site 

75% 68% 56% 37% 

I know how to create and manage my own personal website 27% 17% 11% 8% 

I know how to recognize and avoid a phishing scam 70% 42% 36% 24% 

I know how to create my own content using computers and the 
internet 

52% 31% 20% 17% 

I know how to access my bank account online to perform tasks such 
as paying bills or depositing checks with my phone 

90% 80% 78% 67% 

I feel confident in my ability to troubleshoot issues with technology 
when they arise 

52% 31% 18% 13% 

I know how to purchase groceries and food online 79% 76% 66% 46% 

I know how connect with my doctor or other medical support online 69% 59% 57% 48% 
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Additionally, respondents in households earning under $50,000 were less likely to agree that they 

are skilled in various uses of the internet (see Table 13 and  

Table 14). Just one-third of respondents earning under $50,000 per year agreed or strongly 

agreed they are confident in their ability to troubleshoot issues with technology. 

Table 13: Agreement with Statements About Internet Skills (Mean Ratings) by Income 

 < $50k 
$50- 
$99k 

$100-
$149k $150k + 

I know how to upload content to a website 3.7 4.1 4.3 4.7 

I know how to adjust my privacy settings online 3.7 4.0 4.2 4.6 

I know how to bookmark a website or add to favorites 4.0 4.3 4.5 4.7 

I know how to identify false or misleading information online and 
find credible sources of information 

3.7 4.1 4.3 4.4 

I know how to create and manage my own personal profile on 
Facebook or other social network site 

4.0 4.2 4.3 4.4 

I know how to create and manage my own personal website 2.3 2.6 2.5 2.9 

I know how to recognize and avoid a phishing scam 3.5 3.8 4.2 4.2 

I know how to create my own content using computers and the 
internet 

3.0 3.3 3.4 3.9 

I know how to access my bank account online to perform tasks such 
as paying bills or depositing checks with my phone 

4.1 4.5 4.7 4.9 

I feel confident in my ability to troubleshoot issues with technology 
when they arise 

2.9 3.4 3.5 4.0 

I know how to purchase groceries and food online 3.6 4.2 4.4 4.7 

I know how connect with my doctor or other medical support online 3.7 4.2 4.3 4.4 

 

Table 14: Agreement with Statements About Internet Skills (% Agree/Strongly Agree) by Income 

 < $50k $50-$99k 
$100-
$149k $150k + 

I know how to upload content to a website 59% 72% 81% 88% 

I know how to adjust my privacy settings online 63% 76% 75% 87% 

I know how to bookmark a website or add to favorites 70% 81% 85% 90% 

I know how to identify false or misleading information online and 
find credible sources of information 

61% 70% 84% 83% 

I know how to create and manage my own personal profile on 
Facebook or other social network site 

77% 79% 81% 81% 

I know how to create and manage my own personal website 23% 29% 21% 41% 

I know how to recognize and avoid a phishing scam 55% 65% 76% 72% 

I know how to create my own content using computers and the 
internet 

41% 49% 49% 71% 

I know how to access my bank account online to perform tasks such 
as paying bills or depositing checks with my phone 

78% 88% 96% 97% 

I feel confident in my ability to troubleshoot issues with technology 
when they arise 

34% 51% 57% 73% 

I know how to purchase groceries and food online 63% 78% 80% 92% 

I know how connect with my doctor or other medical support online 58% 75% 74% 87% 
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5.4.2.2 Computer and internet training  

Respondents were also asked their level of agreement with various statements about receiving 

training related to computers and the internet. Average rating scores are highlighted in Figure 

66, while Figure 67 shows detailed responses.  

Overall, there is only slight to moderate interest in learning about or in attending a class about 

writing software/code or in learning how computers work. On average, there is moderate 

interest in becoming more confident in using computers, smartphones, and the internet, or in 

using online resources to find trustworthy information. However, there is less interest in 

attending a free or inexpensive class about these topics. 

Figure 66: Agreement with Statements About Training Related to Computers and the Internet (Mean 

Ratings) 
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Specifically, nearly one-half of respondents agreed or strongly agreed that they would like to 

become more confident in using computers and related technology, but just 33 percent agreed 

or strongly agreed they would like to attend training.  

Similarly, 36 percent of respondents agreed or strongly agreed about wanting to know how to 

better use online resources to find trustworthy information, and 30 percent agreed or strongly 

agreed they are interested in training while 35 percent strongly disagreed. 

Figure 67: Agreement with Statements About Training Related to Computers and the Internet 
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Interest in training varies significantly by age of respondent. As illustrated in Figure 68, those ages 

65 and older expressed greater interest in becoming more confident in using computers and 

related technology and in learning how to better use online resources, as well as attending a class 

about these topics, compared with younger respondents. Those under age 45 are more likely 

than older respondents to agree they would like to learn how to write code or to take a class 

about this topic. 

Figure 68: Agreement with Statements About Training by Respondent Age 
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As illustrated in Figure 69, agreement with the various statements about computer and internet 

training are correlated with household income. Those in lower-income households were more 

likely to agree that they would like to learn more or would attend training. 

Figure 69: Agreement with Statements About Training by Household Income 
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5.4.3 Technology for minor children  

Just 29 percent of respondents said they are the parent, guardian, or primary caretaker of 

children or grandchildren under the age of 18. Approximately one-half of respondents under age 

55 and one-half of respondents with a household income of $150,000 or more are a parent, 

guardian, or caretaker.  

5.4.3.1 Use of technology 

Respondents who are the parent, legal guardian, or primary caretaker for any child or grandchild 

under the age of 18 were asked their level of agreement with statements about how their minor 

child is able to make beneficial use of technology. Average rating scores are highlighted in Figure 

70, while Figure 71 shows detailed responses. 

Figure 70Υ !ƎǊŜŜƳŜƴǘ ǿƛǘƘ {ǘŀǘŜƳŜƴǘǎ !ōƻǳǘ /ƘƛƭŘǊŜƴΩǎ ¦ǎŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ όaŜŀƴ wŀǘƛƴƎǎύ 

 

A majority of respondents indicated that the children in their care have sufficient internet access. 

Most respondents strongly disagreed that the children in their care cannot complete their 

homework because they do not have access to the internet (77 percent) or computers (84 

percent).  
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Figure 71: Agreement with Statements About /ƘƛƭŘǊŜƴΩǎ ¦ǎŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ 5ǳǊƛƴƎ ǘƘŜ /ƻǾƛŘ-19 

Pandemic 

 

Still, accessibility may be an issue for a small segment of households without access to internet 

or computers. One in 10 respondents agreed or strongly agreed that the children in their care 

cannot complete their homework because they do not have access to the internet. Also, just 18 

percent of respondents agreed or strongly agreed that their children access the internet at a 

public or school library, and just 18 percent agreed or strongly agreed that their children can 

safely access public libraries.  

Most respondents agreed that they and their children have sufficient computer skills. Nearly one-

half of respondents strongly agreed that their computer skills are good enough to help their 

children complete their homework, and one-fourth agreed. However, one-fifth of respondents 

disagreed or strongly disagreed that they have sufficient computers skills.  

More than six in 10 respondents agreed or strongly agreed that that their children have good 

enough computer skills to complete their homework on their own. Nearly three-fourths of 
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respondents agreed or strongly agreed that their children are learning computer skills at school 

that will prepare them for the future. 

5.4.3.2 Minimize online r isks 

Respondents with minor children were also asked their level of agreement with statements about 

the skills they or their children possess to avoid or minimize online risks. Average rating scores 

are highlighted in Figure 72, while Figure 73 shows detailed responses.  

Figure 72: Agreement with Statements About Minimizing Online Risks (Mean Ratings) 

 

Although most households with minor children do have access to the internet and computers, 

respondents agree that there are some risks associated with internet use. Overall, more than 

one-half of respondents agreed or strongly agreed that they are aware of the extent their 

children are exposed to various risks or content, and six in 10 agreed or strongly agreed that they 

have the time and skills to protect their children or grandchildren from risks. 

At the same time, a sizeable segment of respondents disagreed that their children are able to 

minimize or avoid specific online risks. Specifically, many respondents disagreed or strongly 

disagreed that their children can detect and avoid false or misleading information (45%), avoid 
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online bullying (41%), get help for online bullying (31%), detect and avoid financial scams and 

predators (51%), avoid exposure to graphic violence or pornography online (34%), and get help 

if exposed to graphic violence or pornography online (26%). 

Figure 73: Agreement with Statements About Minimizing Online Risks 

 

 

5.4.4 Internet use for jobs/ careers  

More than one-half (55%) of respondents said they have a job that requires them to have internet 

access at home. New Castle residents are somewhat more likely to need internet access at home, 

while Sussex residents are somewhat more likely to be retired or not employed (see Figure 74). 

21%

16%

16%

23%

16%

11%

6%

10%

24%

25%

15%

28%

18%

15%

18%

11%

27%

30%

27%

23%

32%

27%

20%

19%

19%

12%

20%

15%

24%

24%

36%

30%

9%

17%

22%

12%

9%

23%

19%

31%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Children have the skills to detect and avoid false or
misleading information online.

Children are able to avoid online bullying by peers.

Children are able to get help dealing with online bullying.

Children are able to effectively detect and avoid online
financial scams or predators.

Children are able to avoid exposure to graphic violence or
pornography online

Children are to get help if exposed to graphic violence or
pornography online

I am aware of the extent to which the children I care for
are exposed to any of the above types of risks or content.

I have the time and skills to protect my children from the
above risks and content.

1 - Strongly Disagree 2 - Disagree 3 - Neutral 4 - Agree 5 - Strongly Agree



State of Delaware | Broadband Strategic Plan | May 2021 

 

96 

Figure 74: Job Requires Homes Internet Access 

 

Also, need for internet access for a job is highly associated with respondent age, as may be 

expected, with the majority of those ages 65+ retired or not employed (see Figure 75). Eight in 

10 respondents ages 45-54 years have a job that requires internet access. 

Figure 75: Job Requires Homes Internet Access by Respondent Age 

 

Also, need for internet access for a job is correlated with household income, as shown in Figure 

76. More than nine in 10 respondents with a household income of $150,000 or more have a job 

that requires internet access. More than one-fourth of respondents in lower-income households 

need internet access for their job. 
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Figure 76: Job Requires Homes Internet Access by Household Income 

 

As shown in Figure 77 below, one-half of respondents indicated that someone in their household 

already teleworks from home, and another four percent would like to telework. Residents of New 

Castle County were somewhat more likely to report having a household member who currently 

teleworks. 

Figure 77: Household Member Teleworking 

 

Respondents ages 65 and older are less likely than younger respondents to have a household 

member who currently teleworks (see Figure 78). As indicated earlier, this age cohort is much 

more likely to be retired or not working. 
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Figure 78: Teleworking Status by Respondent Age 

 

More than eight in 10 respondents earning $150,000 or more per year have a household member 

who currently teleworks, compared with just 26 percent of those earning less than $50,000 per 

year (see Figure 79). Twelve percent of households with an annual income less than $50,000 have 

a member who would like to telework. 

Figure 79: Teleworking Status by Household Income 

 

One-fifth of households either have a home-based business or are planning to start one within 

the next three years, as illustrated in Figure 80. Fourteen percent of respondents under age 45 

said they or a household member plans to start a home-based business. 
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Figure 80: Own or Plan to Start a Home-Based Business 

 

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

telework or would like to telework (93 percent) and for those who have a planned or existing 

home-based business (82 percent), as shown in Figure 81. 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 81: Importance of High-Speed Internet 
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or formal education. Overall, 49 percent of respondents reported using the internet for 

educational reasons. Usage is lower in Sussex County, where respondents are somewhat older 

and less likely to have children in the household (see Figure 82). 

Figure 82: Use of Internet for Educational Purposes 

 

Nine in 10 households with children in them have a household member who uses the internet 

for educational purposes (see Figure 83).  

Figure 83: Use of Internet for Educational Purposes by Children in Household 

 

Use of the internet for educational purposes is lower for respondents ages 55 and older. Six in 10 

respondents less than age 45 have a household member who uses the internet for educational 

purposes, as do two-thirds of respondents ages 45-54 years (see Figure 84). 
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Figure 84: Use of Internet for Educational Purposes by Respondent Age 

 

Respondents with a household income of $150,000 or more are the most likely to use the internet 

for educational purposes, as shown in Figure 85. Four in 10 lower-income households use the 

internet for educational purposes. 

Figure 85: Use of Internet for Educational Purposes by Household Income 

 

  

61%

68%

43%

21%

0%

10%

20%

30%

40%

50%

60%

70%

80%

< 45 years 45-54 years 55-64 years 65+ years

P
e

rc
e
n

t 
R

e
sp

o
n

d
in

g
 "

Y
e
s"

41%

45%

54%

64%

0%

10%

20%

30%

40%

50%

60%

70%

Less than $50k $50k-$99k $100-$149k $150k +

P
e

rc
e
n

t 
R

e
sp

o
n

d
in

g
 "

Y
e

s"



State of Delaware | Broadband Strategic Plan | May 2021 

 

102 

As shown in Figure 86, 27 percent of households have a member who uses the internet for 

homeschooling. Usage is highest in New Castle County and lowest in Sussex County (again where 

respondents are somewhat older and less likely to have children in the household). 

Figure 86: Use of Internet for Homeschooling 

 

Seven in 10 households with children in them have a household member who uses the internet 

for homeschooling (see Figure 87).  

Figure 87: Use of Internet for Educational Purposes by Children in Household 

  

24%

32%

18%

27%

0%

5%

10%

15%

20%

25%

30%

35%

Kent New Castle Sussex Total

P
e

rc
e
n

t 
R

e
sp

o
n

d
in

g
 "

Y
e

s"

9%

70%

0%

10%

20%

30%

40%

50%

60%

70%

80%

No Children in HH Children in HH

P
e

rc
e
n

t 
R

e
sp

o
n

d
in

g
 "

Y
e
s"



State of Delaware | Broadband Strategic Plan | May 2021 

 

103 

Respondents use the internet across a range of education levels, as shown in Figure 88. Among 

those who use the internet for educational purposes, 42 percent use it for graduate level 

education and 38 percent use it for primary education (kindergarten ς Grade 8).  

Figure 88: Education Level for Which Internet Connection Is Used 

 

Use of the internet for educational purposes is related to presence of children in the household, 

as might be expected, particularly for primary and secondary education needs. Those without 

children in the home are more likely to use the internet for post-secondary education (see Figure 

89). 

Figure 89: Education Level for Which Internet Connection Is Used by Children in Household 
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Similarly, use of the internet for educational purposes is correlated with respondent age, as 

illustrated in Figure 90. Respondents under age 45 are more likely than older respondents to have 

a household member who uses the internet for primary education; those ages 45-54 years are 

more likely to have a household member who uses the internet for secondary education. 

Household use of the internet for post-secondary education is highest among respondents ages 

55-64 years. Use of the internet for graduate education increases as age group increases.  

Figure 90: Education Level for Which Internet Connection Is Used by Respondent Age 

 

Among those who use the internet for educational purposes, eight in 10 said a high-speed 

internet connection is extremely important for their education needs (see Figure 91). Nine in 10 

of those with children in the household said high-speed internet is extremely important. 

Figure 91: Importance of High-Speed Internet for Education Needs 
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5.4.6 Respondent opinions  

Respondents were asked theiǊ ƻǇƛƴƛƻƴǎ ŀōƻǳǘ ǘƘŜ {ǘŀǘŜΩǎ role in providing or promoting 

broadband communications services within the area. Figure 92 illustrates the mean ratings, while 

Figure 93 provides detailed responses to each portion of the question. 

Figure 92: Opinions About the Role(s) for State of Delaware (Mean Ratings) 

 

Figure 93: Opinions About the Role(s) for State of Delaware 
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Kent County residents were somewhat less likely than residents of other counties to agree that 

the State should provide free Wi-Fi in public areas, although agreement was high across areas 

(see Figure 94). 

Figure 94: Provide Free Wi-Fi in Public Areas by County 

 

As illustrated in Figure 95, 85 percent of respondents in households earning less than $50,000 

per year strongly agreed that the State should help ensure that all residents have access to 

competitively priced broadband internet in their homes.  
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Respondents were also asked their opinion of the current broadband market. Overall, 

respondents moderately to strongly agreed with most statements. The average agreement with 

broadband availability statements is shown in Figure 96. Detailed responses to statements about 

broadband availability are illustrated Figure 97.  

Figure 96: Opinions About the Broadband Internet Market (Mean Ratings) 
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Just three in 10 respondents agreed or strongly agreed that they receive high-quality customer 

service from their internet service provider. One-fifth strongly agreed, and 26 percent agreed, 

that they are willing to pay a premium for access to high-speed internet. 

Figure 97: Opinions About the Broadband Internet Market 
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Figure 98: Opinions About the Broadband Internet Market by Respondent Age 

 

Figure 99: Opinions About the Broadband Internet Market by Household Income 
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5.4.7 Willingness to purchase high-speed internet service  

Respondents were asked if they would be willing to purchase extremely fast internet service 

(defined as 1 Gbps) for various price levels. The mean willingness to purchase across this array of 

questions is illustrated in Figure 100, while detailed responses are illustrated in Figure 101. 

Figure 100: Willingness to Purchase 1 Gbps Internet at Price Levels (Mean Ratings) 

 

Figure 101: Willingness to Purchase 1 Gbps Internet at Various Price Levels 
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wŜǎǇƻƴŘŜƴǘǎΩ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ ǇǳǊŎƘŀǎŜ м DōǇǎ ƛƴǘŜǊƴŜǘ ǎŜǊǾƛŎŜ ƛǎ ƘƛƎƘ ŀǘ Ϸмл ǇŜǊ ƳƻƴǘƘ όпΦс 

mean), but it drops considerably as the price increases. The mean rating falls to 4.2 at a price 

point of $30 per month, 3.5 at a price point of $50 per month, and 2.6 at a price point of $70 per 

month (slightly to moderately willing). Respondents would only be slightly willing to switch for 

price points of $90 per month or $110 per month. 

From another perspective, 85 percent of respondents are extremely willing to purchase 1 Gbps 

internet for $10 per month, dropping to 64 percent at $30 per month, 43 percent at $50 per 

month and 21 percent at $70 per month. Just nine percent strongly agreed at a price point of $90 

per month, and seven percent strongly agreed at a price point of $110 per month. 

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

demographic characteristics of the respondents, including household income (see Figure 102). 

The likelihood of purchasing high-speed internet tends to increase as household income 

increases. 

Figure 102: Willingness to Purchase 1 Gbps Internet Service by Household Income 
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5.4.8 Respondent information  

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 

ǊŜǎǇƻƴŘŜƴǘǎ ǿŜǊŜ ƛƴ ǘƘŜ ƻƭŘŜǊ ŀƎŜ ŎƻƘƻǊǘǎ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ {ǘŀǘŜΩǎ ŀŘǳƭǘ ǇƻǇǳƭŀǘƛƻƴ ŀǎ ŀ ǿƘƻƭŜ όǎŜŜ 

Figure 103). Similarly, the data were weighted to account for differences in response by county. 

The weighted survey results presented in this report are adjusted to account for these differences 

and to provide resultǎ ǘƘŀǘ ŀǊŜ ƳƻǊŜ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ ǇƻǇǳƭŀǘƛƻƴΣ ŀǎ ŘƛǎŎǳǎǎŜŘ 

previously. 

Figure 103: Age of Respondents and State of Delaware Adult Population 
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¢ƘŜ ǊŜǎǇƻƴŘŜƴǘǎΩ ƘƛƎƘŜǎǘ ƭŜǾŜƭ ƻŦ ŜŘǳŎŀǘƛƻƴ ŀǘǘŀƛƴŜŘ ƛǎ ǎǳƳƳŀǊƛȊŜŘ ƛƴ Figure 104. Most 

respondents have a four-year college degree (33%) or a graduate, professional, or doctorate 

degree (29%). One-fifth of respondents have a high school education or less. 

Figure 104: Education of Respondent 
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than $150,000, and 23 percent earn $150,000 or more per year (see Figure 105). 
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As illustrated in Figure 106 and Figure 107, the majority of respondents are White/European 

American and identify most strongly with that race/ethnicity. 

Figure 106: Race/Ethnicity 

 

Figure 107: Race/Ethnicity Most Strongly Identify With 
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Six in 10 respondents (61%) identify as female, and 39 percent identify as male (see Figure 108). 

Figure 108: Gender Identity 
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Figure 111: Own or Rent Residence 

 

Most respondents (82%) have lived at their current residence for five or more years. Another 15 

percent have resided at the home for one to four years, while three percent have lived at the 

residence for less than one year (see Figure 112). 

Figure 112: Number of Years Lived at Current Residence 
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6 Survey Results Indicate Covid -ρω (ÁÓ (ÁÄ ÁÎ )ÍÐÁÃÔ ÏÎ 2ÅÓÉÄÅÎÔÓȭ 

Broadband Use and Needs 
Survey respondents were asked a series of questions on how their broadband use changed during 

the Covid-19 pandemic, including impacts on location of internet use, engagement in various 

internet activities, and usage during peak times. This information provides valuable insight into 

demand for broadband service during the pandemic. 

Almost all respondents have access to the internet. At the same time, internet service may be 

inadequate to meet the needs of some respondents during the pandemic. Usage in the home for 

various activities has increased significantly during the pandemic, at the same time that many 

respondents disagreed that the market currently provides affordable high-speed internet.  

6.1 Key findings: Covid-19 impacts on broadband use 

Respondents reported increased use of and demand for broadband services during the Covid-19 

pandemic. They are utilizing the internet more at home and less often outside the home, as may 

be expected, and they are engaged in more online activities for work and education. The 

following are key findings: 

¶ Internet usage has changed due to the impact of Covid-19. Almost all (99 percent) 

respondents access the internet from any location, including a range of locations outside 

the home. However, use of the internet outside of the home has declined significantly 

during the Covid-19 pandemic.  

¶ Use of internet services outside of the home has declined significantly during the Covid-

19 pandemic. Use of the internet in key areas decreased significantly when comparing 

figures pre-Covid and during-Covid, including in work settings (72% vs. 52%), private 

businesses (56% vs. 28%), schools or colleges (38% vs. 22%), public buildings (33% vs. 15%), 

outdoor public spaces (66% vs. 44%), and home of a friend or family (68% vs. 52%). 

¶ Engagement in online activities has increased significantly during the Covid-19 pandemic. 

Use of the internet for telemedicine or medical appointments (31% vs. 75%), homework 

(30% vs. 37%), attending online classes (22% vs. 45%), and attending homeschool (6% vs. 

24%) increased substantially from pre-pandemic to during-pandemic, Additionally, 45 

percent of respondents use the internet for teleworking on a daily basis, compared with 16 

percent of respondents before the pandemic. 

6.2 Internet use by location  

Respondents were asked to indicate how often they use the internet in various locations before 

and during the Covid-19 pandemic. As shown in Figure 113, use of internet services outside of 

the home has declined significantly during the pandemic, which makes sense as many public 

areas and work settings have not been accessible.  
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Figure 113: Ever Use the Internet in Various Locations Before and During Covid-19 Pandemic 
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Figure 114: How Often Use the Internet in Various Locations Before Covid-19 Pandemic 

 

Figure 115: How Often Use the Internet in Various Locations During Covid-19 Pandemic 
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inside a school or college, or inside other public buildings. Respondents under age 45 saw the 

largest drop in usage from before the pandemic to during the pandemic for key locations, such 

as at work, private businesses, other public buildings, and outdoor public spaces. 

Table 15: How Often Use the Internet in Various Locations by Respondent Age 

  < 45 years 45-54 years 55-64 years 65+ years 

  Before 
Covid 

During 
Covid 

Before 
Covid 

During 
Covid 

Before 
Covid 

During 
Covid 

Before 
Covid 

During 
Covid 

At my house 100% 100% 99% 99% 99% 99% 97% 98% 

At the home of a friend or family member 75% 55% 77% 62% 69% 48% 50% 39% 

At work 89% 60% 93% 70% 75% 57% 28% 17% 

Inside a school or a college/university 
building 

39% 17% 65% 40% 37% 22% 7% 5% 

Inside a coffee shop or other private business 64% 25% 74% 41% 48% 28% 33% 15% 

Inside a library 38% 12% 43% 9% 33% 11% 21% 7% 

Inside other public buildings 37% 8% 42% 23% 27% 16% 19% 10% 

At outdoor public spaces using free Wi-Fi 75% 41% 79% 57% 59% 39% 49% 36% 

 

6.3 Engaged in internet activities  

Respondents were asked about how they engaged in various internet activities before and during 

the Covid-19 pandemic. As shown in Figure 116 and Figure 117, engagement in online activities 

has increased significantly during the Covid-19 pandemic, with more respondents making daily 

use of the internet for key activities. 

Six in 10 respondents have ever teleworked during the pandemic, compared with 53 percent 

before the pandemic. Teleworkers are making more regular use of working from home during 

the pandemic, with 45 percent of respondents engaging daily, compared with only 16 percent 

prior to the pandemic. 

Three-fourths of respondents have used the internet for telemedicine or medical appointments 

during the Covid-19 pandemic (most on a monthly or less than monthly basis), compared with 

just 31 percent before the pandemic.  

Use of the internet has also increased substantially for educational purposes. Use of the internet 

for online classes has increased from 22 percent of respondents pre-pandemic to 45 percent 

during the pandemic. Similarly, use of the internet for homeschooling increased from six percent 

before the pandemic to 24 percent during the pandemic. Use of the internet for homework 

increased slightly during the pandemic, from 30 percent to 37 percent of respondents. The 

percentage of respondents making daily use of the internet for homework increased from 16 

percent pre-pandemic to 27 percent during the pandemic. 
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Figure 116: Ever Used the Internet for Various Activities Before and During Covid-19 Pandemic 

 

Figure 117: Use the Internet Daily for Various Activities Before and During Covid-19 Pandemic 
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Figure 118 and Figure 119 show detailed usage of the internet for various activities, before and 

during the pandemic.  

Figure 118: How Often Used the Internet for Various Activities Before Covid-19 Pandemic 

 

Figure 119: How Often Used the Internet for Various Activities During Covid-19 Pandemic 
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Respondents under age 45 saw the largest increase in use of the internet for telemedicine/doctor 

appointments from before the pandemic to during the pandemic, compared with older 

respondents. 

Table 16: How Often Use the Internet for Various Activities by Respondent Age 

  < 45 years 45-54 years 55-64 years 65+ years 

  Before 
Covid 

During 
Covid 

Before 
Covid 

During 
Covid 

Before 
Covid 

During 
Covid 

Before 
Covid 

During 
Covid 

Telework/working from home 61% 63% 65% 81% 58% 65% 25% 27% 

Telemedicine/doctor appointments 20% 79% 35% 77% 27% 70% 40% 75% 

Do homework 41% 50% 46% 59% 23% 23% 6% 8% 

Attend online class 21% 52% 26% 64% 26% 37% 18% 21% 

Attend homeschool 7% 31% 10% 43% 5% 12% 2% 5% 

6.4 Number of household members online during peak usage times 

Eight in 10 households have multiple members online during peak usage times during the Covid-
19 pandemic, including four in 10 households with at least three members online (see Figure 
120).  

Figure 120: Number of Households Members Online During Peak Usage Times 
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Figure 121: Number of Households Members Online During Peak Usage Times by County 
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Figure 122: Number of Households Members Online During Peak Usage Times by Age 
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7 Fiber -to-the-Premises and Fixed Wireless Technologies Could Fill the 

3ÔÁÔÅȭÓ Broadband Gaps 
/¢/Ωǎ ŜƴƎƛƴŜŜǊǎ ŘŜǎƛƎƴŜŘ ŎŀƴŘƛŘŀǘŜ ŦƛōŜǊ-to-the-premises and fixed wireless networks to 

ƛƭƭǳǎǘǊŀǘŜ ŀƴŘ ŜǎǘƛƳŀǘŜ ǘƘŜ Ŏƻǎǘǎ ŦƻǊ ǇƻǘŜƴǘƛŀƭ ǎƻƭǳǘƛƻƴǎ ǘƻ Ŧƛƭƭ ǘƘŜ {ǘŀǘŜΩǎ ōǊƻŀŘōŀƴŘ ƎŀǇǎΦ 

7.1 Fiber -to-the-premises infrastructure to fill gaps in unserved areas would 

cost about $75 million but have relatively low ongoing operating costs  

/¢/Ωǎ ŀƴŀƭȅǎƛǎ ƻŦ State-provided data and our extensive desk and field surveys identified an 

estimated 11,600 homes and businesses unserved with wired broadband (Figure 123) that could 

be served by a new ISP or by the incumbent providers (i.e., extending their service areas). We 

found approximately 450 homes and businesses are unserved in New Castle County, 3,800 in 

Kent County, and 7,350 in Sussex County. 

Figure 123: Served Areas ς 25/3 Mbps (Wired Only, FCC Form 477 Data) 
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!ǎ ŀ ŎŀƴŘƛŘŀǘŜ ǎƻƭǳǘƛƻƴΣ /¢/Ωs engineers prepared a high-level network design for the 

deployment of a gigabit-capable fiber-to-the-premises network to serve homes and businesses. 

We then estimated the cost for deploying that network, including a network backbone, assuming 

the construction was performed by the State or a partner entity that is not the incumbent 

telephone, power, or cable company.  

The total estimated capital cost for the State or a partner to construct a fiber-to-the-premises 

network to serve the unserved areas is $74.6 million, assuming a take-rate (i.e., percentage of 

potential customers subscribing to the service) of 60 percent; details are shown in Table 17.19 

Table 17: Estimated Total Fiber Deployment Cost for the Unserved Areas 

Cost Component Estimated Cost 

Outside Plant $64.6 million 

Central Network Electronics $2.8 million 

Fiber Service Drop Installations $3.7 million 

Customer Premises Equipment $3.5 million 

Total Estimated Cost $74.6 million 

 

We estimated a cost per passingτessentially the cost of building a network independent of 

connections to any specific homes or businessτby dividing the outside plant cost (i.e., the cost 

of constructing fiber alongside the roads in front of the 11,634 unserved homes and businesses) 

by the number of homes and businesses. We estimate the average outside plant cost per passing 

will be approximately $5,550 (Table 18).  

Table 18: Estimated Outside Plant Cost per Passing for the Unserved Areas20 

Cost Component Estimated Cost 

Outside Plant $64.6 million 

Passings 11,634 

Outside Plant Cost per Passing21 $5,550 

 

These cost estimates provide data relevant to assessing the financial viability of network 

deployment; they enable financial modeling to determine the approximate revenue levels 

 
19 These numbers have been rounded. The take-rate affects the electronics and drop costs, but also may affect 
other parts of the network, because the State or its partner may make different design choices based on the 
expected take-rate. A 60 percent take-rate is possible in environments where a new provider delivers service in a 
previously unserved area. Market research would be required to estimate a more accurate take-rate at assumed 
service costs. 
20 Unrounded numbers are used in the engineering calculations; these are then rounded in the discussion. 
21 This is the average cost to construct the outside plant portion of the fiber-to-the-premises network for each 
home and business in the unserved areas. 
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necessary for the State or a partner to service any debt incurred in building the network. They 

also provide a baseline against which to evaluate the cost of incremental and non-fiber optic 

approaches.  

7.1.1 Capital cost estimates are deriv ed from a customized outside plant network 

design  

To develop and refine the range of assumptions that will have an impact on the network design 

and construction costs, CTC engineers performed a desk survey of the State using Google Earth 

Street View and performed in-field surveys. The engineers reviewed available green space and 

the presence and condition of utility poles. Based on this analysis, we developed customized 

estimates of per-mile costs for construction on utility poles and for underground construction 

where poles are not available. 

Table 19 summarizes the conditions determined through our desk survey; the factors are 

described in detail below. 

Table 19: Construction Cost Factors Developed in Desk Survey of Unserved Areas 

Cost Factor 
Finding in 
Unserved 

Areas 

Aerial Construction 99% 

Poles per Mile 20 

Average Moves Required per Pole22 1 

Poles Requiring Make-Ready 2% 

Cost Per Move $350 

Poles Requiring Replacement 1% 

Average Pole Replacement Cost $7,000 

Intermediate Rock Underground 1% 

Hard Rock Underground 0% 

Make-ready is the work required to create space on an existing utility pole for an additional 

attachment. Existing attachments often have to be moved or adjusted to create the minimum 

clearance required by code to add an additional attachment. Each move on the pole has an 

associated cost (i.e., for contractors going out to perform the move). When a utility pole is not 

tall enough to support another attachment or the pole is not structurally capable of supporting 

the attachment, a pole replacement is required. The pole replacement cost is then charged to 

the new attacher. 

 
22 The average moves per pole is the average number of existing attachments on the utility pole that need to be 
moved to create space and clearance in the communications space to support a new attachment for the fiber-to-
the-premises network. 
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In the few places where utility poles do not exist, underground construction is required. We do 

not expect any hard rock and anticipate extremely few stones and boulders in the State. Stones 

and boulders (intermediate rock) require the use of a specialized boring missile that is more 

expensive than traditional boring. Therefore, the cost of boring through rock is added to the cost 

of traditional boring in 1 percent of the underground areas.  

/¢/Ωǎ ƻǳǘǎƛŘŜ Ǉƭŀƴǘ ŜƴƎƛƴŜŜǊ ƴƻǘŜŘ ǘƘŀǘ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ ǇƻƭŜǎ ŀƴŘ ǇƻƭŜ ŀǘǘŀŎƘƳŜƴǘǎ ƛƴ ǘƘŜ {ǘŀǘŜ 

vary, as they do in many jurisdictionsτbut that overall, most of the electrical utility poles have 

space for an additional attachment. 

Lƴ Ƴŀƴȅ ǇŀǊǘǎ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ ǳƴǎŜǊǾŜŘ ŀǊŜŀǎΣ ǘƘŜ ǘŜƭŜŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ŎŀōƭŜǎ όƛΦŜΦΣ ±ŜǊƛȊƻƴ 

telephone lines) are installed on short telecommunications poles, typically on the opposite side 

of the road from the electric distribution cables installed on taller electric utility poles. The cost 

estimate assumes the State could attach fiber to the electric utility poles in the communications 

space below the electrical cables. Based on our experience, ǘƘŜ {ǘŀǘŜΩǎ ǳǘƛƭƛǘȅ ǇƻƭŜ ƭƛƴŜǎ ŀǇǇŜŀǊ 

more favorable for new pole attachment than the average utility poleτwhich will correspond to 

a lower-than-average aerial construction cost. In contrast, installing the fiber on the 

telecommunications poles would require substantial make-ready and poles replacements to 

make clearance for the attachment. 

¢ƘŜ ŦƛƎǳǊŜǎ ōŜƭƻǿ ǎƘƻǿ ǎŀƳǇƭŜǎ ƻŦ ǇƻƭŜǎ ƛƴ ǾŀǊƛƻǳǎ ŎƻƴŘƛǘƛƻƴǎ ƛƴ ǘƘŜ {ǘŀǘŜΩǎ ǳƴǎŜǊǾŜŘ ŀǊŜŀǎΦ Lƴ 

Figure 124, for example, make-ready is required to move the existing cable to make space for a 

new attachment. This new utility pole appears tall enough thatτwith make-readyτanother 

entity could attach to the pole. 
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Figure 124: Utility Pole Requiring Make-Ready 
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Figure 125 shows a pole line that has only one existing attachment in the communications space 

on the power poles. Where make-ready is low, as in this case, the cost of aerial construction is 

less than in high make-ready areas. 

Figure 125: Low-Make-Ready Pole Line in Unserved Area  
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7.1.2 The network architecture can support multiple subscriber models and classes 

of service  

We developed a conceptual, high-level fiber-to-the-premises outside plant network design that 

is aligned with best practices in the industry and is open to a variety of electronic architecture 

options.23  

Figure 126, below, shows a logical representation of the fiber-to-the-premises network 

architecture we recommend based on the conceptual outside plant design. 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 scalability and 

flexibility, both in terms of initial network deployment and its ability to accommodate the 

increased demands of future applications and technologies without requiring expensive new 

construction. This hierarchical fiber-to-the-premises data network can be described by a range 

of characteristics: 

¶ 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 

¶ Failsafe operation ς physical path diversity in the network backbone 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 without new construction 

¶ 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 network 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)  

 
23 ¢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 ŀƴd how the plant will need to be operated and 
maintained; the architecture is also the main determinant of the total cost of the deployment. 
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¶ Security ς controlled physical access to all equipment and facilities, plus network access 

control to devices  

This architecture offers scalability to meet long-term needs. It is consistent with best practices 

for either a standard or an open-access network model to provide customers with the option of 

multiple network service providers. This design would support the current industry standard 

gigabit passive optical network technology. It could also provide the option of direct Active 

Ethernet services.24  

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 also assumes that the State or a partner 

obtains easements or access rights to private drives to access homes as needed. 

 
24 The architecture enables the network to provide direct unshared Active Ethernet connections to 5 percent of 
customers, which is appropriate for a select group of high-security or high capacity commercial users (e.g., banks, 
wireless small cell facilities). In extreme cases, the network can provide more customers with Active Ethernet with 
the addition of electronics at the fiber distribution cabinets on an as-needed basis. 
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Figure 126: High-Level Fiber-to-the-Premises Architecture 
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7.1.3 Network design assumptions include constructing 1,240 miles of fiber  

We used a range of unit cost assumptions when developing our estimated fiber construction 

costs (Table 20). Cost estimates are based on other, similar fiber-to-the-premises projects. 

Table 20: Unit Cost Estimate Assumptions 

Description Unit Assumption 

Placement of 2-inch conduit using directional boring $/foot $12.50 

Pull-box placement, 24"x36"x36" Tier 22 each $1,050 

Aerial cable installation per foot $/foot $1.50 

Traffic control and work area protection per foot $/foot $.25 

Tree trimming $/foot $.25 

Make-ready per foot $/foot $0.29 

288-count cable $/foot $2.05 

Aerial fiber installation materials $/foot $1.30 

 

The network design and cost estimates assume the State, or a partner will: 

¶ Use existing State land to locate a core facility. The cost estimate includes the facility 

costs with adequate environmental and backup power generators to house network 

electronics and provide backhaul to the internet. 

¶ Construct approximately 200 miles of backbone network25 to connect the unserved 

communities to the core via 28 fiber distribution cabinets. The fiber distribution cabinets 

will be located in the public right-of-way or on State-owned land that provides adequate 

space for the hosting and maintenance of the cabinet. 

¶ Construct approximately 1,240 miles of fiber optics from the fiber distribution cabinets 

to approximately 11,634 homes and businesses (i.e., from termination panels in the fiber 

distribution cabinet to tap locations in the public right-of-way or on easements near the 

home or business). The approximate fiber mileage per county is: New Castle, 48 miles; 

Kent, 407 miles; Sussex: 785 miles. 

¶ Obtain easements or access rights to private roads where public rights-of-way do not 

exist. 

The fiber-to-the-premises network design was developed with the following criteria based on the 

above assumptions and required characteristics of the hierarchical fiber-to-the-premises 

network: 

 
25 The backbone construction costs are included in the cost of the fiber-to-the-premises network. 



State of Delaware | Broadband Strategic Plan | May 2021 

 

135 

¶ Fiber will vary between 12- and 288-count based on the projected need in the area. 

¶ Fiber will be installed in the communications space of the electric utility poles where 

poles are present, and in newly constructed underground conduit in other areas. 

¶ Fiber will be installed in the public right-of-way or in an easement on the side of the 

road. 

¶ The network will target up to 288 passings per fiber distribution cabinet. 

¶ Fiber distribution cabinets will support hardened network electronics and provide 

backup power and an active heat exchange.26  

¶ The network routes will avoid the need for distribution plant to cross major roadways 

and railways. 

As with any utility, the design and associated costs for construction vary with the unique physical 

layout of the service areaτno two streets are likely to have the exact same configuration of fiber 

optic cables, communications conduit, underground vaults, and utility pole attachments. Costs 

also vary by soil conditions, such as the prevalence of subsurface rock; the condition of utility 

poles and feasibility of aerial construction involving the attachment of fiber infrastructure to 

utility poles; and crossings of bridges, railways, and highways.  

A key point to understand is that aerial construction (i.e., attaching fiber infrastructure to existing 

utility poles) could offer significant savings compared to all-underground construction but 

increases uncertainty around cost and timeline. Under some circumstances, costs related to pole 

remediation and make-ready construction can make aerial construction cost-prohibitive in 

comparison to underground construction. However, as discussed in Section 7.1.1, our desk 

survey found that the majority of poles likely have sufficient space and capacity, and that the 

amount of needed make-ready is very low. We also observed that tree trimming will be very low, 

helping to decrease the cost of aerial construction. 

We assume the fiber will be strand-mounted in the communications space on the existing 

electrical utility poles. Splice cases, subscriber taps, and drops will also be attached to the strand, 

which will facilitate maintenance and customer installation. 

 
26 These hardened fiber distribution cabinets ǊŜŦƭŜŎǘ ŀƴ ŀǎǎǳƳǇǘƛƻƴ ǘƘŀǘ ǘƘŜ ƴŜǘǿƻǊƪΩǎ ƻǇŜǊŀǘƛƻƴŀƭ ŀƴŘ ōusiness 
model will require the installation of provider electronics in the fiber distribution cabinets 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 fiber distribution cabinets were replaced with passive fiber distribution cabinets 
όǿƘƛŎƘ ǿƻǳƭŘ ƘƻǳǎŜ ƻƴƭȅ ƻǇǘƛŎŀƭ ǎǇƭƛǘǘŜǊǎύ ŀƴŘ ǘƘŜ ǇǊƻǾƛŘŜǊǎΩ ŜƭŜŎǘǊƻƴƛŎǎ ǿŜǊŜ ƘƻǳǎŜŘ ƻƴƭȅ ŀǘ ǘƘŜ Ƙǳō ŦŀŎƛlity. 
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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-wayτwhich cannot be fully mitigated without physical excavation and/or testing. In the 

State, however, congestion of utilities appears to be reasonable for most areas, which makes 

underground construction more viable than is typically the case. 

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 be done using an industry-standard approach for this 

type of environment, which consists 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. 

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 known, with the exception of 

unknown economies of scale and inflation rates and barring any shortages or supply disruptions 

restricting material availability and increasing costs. The labor costs associated with the 

placement of fiber were estimated based on comparable construction projects.  

7.1.4 Total capital costs include outside plant construction, electronics, and service 

drop instal lation  

7.1.4.1 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  

¶ 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 
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surface restoration; includes all work area protection and traffic control measures 

inherent to all 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 

The assumptions, sample designs, and cost estimates were used to extrapolate an outside plant 

infrastructure cost of $52,000 per mile. 

The distribution plant covers approximately 1,240 miles, leading to a total outside plant cost of 

approximately $64.6 million. This leads to an average outside plant cost per passing of 

approximately $5,550. Table 21 and Table 22 provides a breakdown of the estimated outside 

plant costs. Table 23 itemizes the estimated cost by county. 

Table 21: Estimated Outside Plant Costs27 

Cost Per Plant 
Mile28 

Distribution Plant 
Mileage 

Total Cost 
Estimated 
Passings 

Cost per 
Passing29 

$52,000 1,240 $64.6 million 11,634 $5,550 

 

 
27 Unrounded numbers are used in the engineering calculations; these are then rounded in the table and the 
discussion. 
28 The cost per plant mile is the average cost of constructing a mile of outside plant for the fiber-to-the-premises 
network. 
29 The cost per passing is the average cost to construct the outside plant for the fiber-to-the-premises network to 
pass each premises within the unserved areas. 
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Table 22: Breakdown of Outside Plant Costs 

Category Outside Plant Costs 

OSP Engineering  $8.7 million 

Quality Control/Quality Assurance $6.7 million  

General OSP Construction Cost  $44.3 million  

Special Crossings $1.3 million  

Backbone and Distribution Plant Splicing $2.2 million  

Backbone Hub, Termination, and Testing $1.6 million  

Total Estimated Cost  $64.6 million  

 

Table 23: Breakdown of Outside Plant Costs by County 

County 
Approximate Distribution 

Plant Mileage 
FTTP Outside 

Plant Cost 

New Castle 48 $2.5 million 

Kent 407 $21.2 million 

Sussex 785 $40.9 million 

 

The actual cost to construct fiber-to-the-premises to every unserved premises in the State 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. A non-

uniform take-rate (i.e., the percentage of passed customers that choose to purchase a service) 

across different areas could also influence costs. Further and more extensive analysis would be 

required to develop a more accurate cost estimate across the entire State. 

Actual costs will also vary from this estimate due to factors that cannot be precisely known until 

the detailed design is completed, or until construction commences. These factors include: 

¶ Costs of private easements 

¶ Utility pole replacement and make-ready costs 

¶ Variations in labor and material costs 

¶ The State or its ǇŀǊǘƴŜǊΩǎ operational and business model 

We have incorporated suitable assumptions to address these items based on our experience in 

similar markets.  
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7.1.4.2 Central network electronics costs  

Central network electronics equipment to serve the unserved area will cost an estimated $2.8 

million, assuming a 60 percent take-rate.30 (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 network 

electronics consist of the core and distribution electronics to connect subscribers to the fiber-to-

the-premises network at the core and the fiber-to-the-premises access electronics located at the 

fiber distribution cabinets. Table 24 lists the estimated costs for each segment. 

Table 24: Estimated Central Network Electronics Costs 

Network Segment Cost 

Core and Distribution Electronics $1.8 million 

Fiber-to-the-Premises Access Electronics $1.0 million 

Total Estimated Cost $2.8 million 

 

The electronics are subject to a seven- to 10-year replacement cycle, as compared to the 20- to 

30-year lifespan of a fiber investment.  

7.1.4.2.1 Core and distribution electronics 

The core electronics connect the network to the internet. The core electronics consist of high-

performance routers, which handle all the routing on both the network and to the internet. The 

core routers have modular chassis to provide high availability in terms of redundant components 

ŀƴŘ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ άƘƻǘ ǎǿŀǇέ ƭƛƴŜ ŎŀǊŘǎ ƛƴ ǘƘŜ ŜǾŜƴǘ ƻf an outage.31 Modular routers also provide 

the ability to expand the routers as demand for additional bandwidth increases. 

The cost estimate design envisions running networking protocols, such as hot standby routing 

protocol, to ensure redundancy in the event of a router failure. Additional connections can be 

added as network bandwidth increases. The core sites would also tie to the distribution 

electronics using 10 Gbps links. The links to the distribution electronics can also 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 10 Gbps to ISPs that connect the network to the internet. 

 
30 The take-rate affects the electronics and drop costs, but also may affect other parts of the network, because the 
State or its partner may make different design choices based on the expected take-rate. A 60 percent take-rate is 
possible in environments where a new provider delivers service in a previously unserved area. Market research 
would be required to estimate a more accurate take-rate at assumed service costs.  
31 ! 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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The cost of the core routing equipment is approximately $1.8 million. In addition, the network 

requires operations support systems, such as provisioning platforms, fault and performance 

management systems, remote access, and other operational support systems for operations. For 

a network of this scale, an operations support system costs approximately $200,000 to acquire 

and configure. (We have not included that cost in the totals above because the system might be 

ǘƘŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ ǇŀǊǘƴŜǊΦύ 

7.1.4.2.2 Fiber-to-the-premises access electronics 

The access network electronics at the fiber distribution cabinets connect the subscribers to the 

network by connecting the backbone to the fiber that goes to each premises. These electronics 

are commonly referred to as optical line terminals. We recommend deploying access network 

electronics that can support both gigabit passive optical network and Active Ethernet subscribers 

to provide flexibility within the fiber distribution cabinet service area. 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 reduce initial capital costs. 

The cost of the access network electronics for the network is estimated at approximately $1.0 

million. These costs are based on a take-rate of 60 percent and include optical splitters at the 

fiber distribution cabinets aligned to that take-rate. An alternative design places the optical line 

terminals at the core location, with the fiber distribution cabinets containing only splitters. As 

the State or its partner examines more closely the specific electronics architecture, this 

alternative may be a suitable approachτand would reduce the size of the fiber distribution 

cabinets and provide a small cost savings. 

7.1.4.3 Service drop installation and customer premises equipment (per -subscriber 

costs) 

Each activated subscriber would also require a fiber drop cable installation and related customer 

premises equipment, which would cost on average roughly $1,040 per subscriber, or $7.2 million 

totalτagain, assuming a 60 percent take-rate. 

Customer premiseǎ ŜǉǳƛǇƳŜƴǘ ƛǎ ǘƘŜ ǎǳōǎŎǊƛōŜǊΩǎ ƛƴǘŜǊŦŀŎŜ ǘƻ ǘƘŜ ƴŜǘǿƻǊƪΤ ŦƻǊ gigabit passive 

optical networks, these electronics are referred to as an optical node terminal. For this cost 

estimate, we selected customer premises equipment that both terminates the fiber from the 

network and provides only Ethernet data services at the premises (however, there are a wide 

variety of additional customer premises equipment offering other data, voice, and video 

services). The customer premises equipment can also be provisioned with wireless capabilities 

ǘƻ ŎƻƴƴŜŎǘ ŘŜǾƛŎŜǎ ǿƛǘƘƛƴ ǘƘŜ ŎǳǎǘƻƳŜǊΩǎ ǇǊŜƳƛǎŜǎΦ Using the assumed take-rate of 60 percent, 

we estimated the cost for customer premises equipment and installation to be $500 per 

subscriber, or approximately $3.5 million systemwide. 
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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. Based on the prevalence of aerial and underground utilities, and sample 

designs, we estimate an average of approximately $970 per drop installation (or approximately 

$7.4 million systemwide, assuming a 60 percent take-rate). The drop installation follows the 

existing utilities; if the existing utilities in the public right-of-way are aerial, the drop would be 

installed aerially (and vice versa for underground). Average drop distances are extrapolated from 

sample designs developed for similar rural fiber-to-the-premises projects. Actual drop costs will 

vary for each premises. 

The numbers provided in Table 25, below, are averages and will vary depending on the type of 

premises and the internal wiring available at each premises. 

Table 25: Per-Subscriber Cost Estimates 

Construction and Electronics Required to Activate a Subscriber 
Estimated 

Average Cost 

Drop Installation and Materials $540 

Subscriber Electronics (Optical Node Terminal) $200 

Electronics Installation $200 

Installation  $100 

Total Estimated Cost $1,040 

 

7.2 Fixed wireless infrastructure is a feasible alternative to serve homes and 

businessesɂwith a $10.6 million capital cost but high operating costs  

¢Ƙƛǎ ǎŜŎǘƛƻƴ ŘŜǎŎǊƛōŜǎ /¢/Ωǎ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ǳǎŜ ƻŦ {ǘŀǘŜ-owned and commercial towers and other 

suitable structures to provide fixed wireless broadband access to unserved homes and businesses 

in Delaware. We found that a fixed wireless network using the Citizens Broadband Radio Service 

(CBRS) band at 57 tower locations could effectively serve 79 ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ ǇǊŜƳƛǎŜǎ ǘƘŀǘ 

currently are unserved by wireline networksτalthough, as discussed in Section 7.3, it would have 

clear technical limitations relative to a fiber optic network. (We note, too, that 100 percent of 

unserved premises could be connected using fiber.) 

In a departure from many fixed wireless deployments, this model makes every effort to attain 

high quality and coverageτadding more towers (and thus more cost) where necessary to 

increase the likelihood of premises attaining 25/3 Mbps service. 

This analysis demonstrates that fixed wireless technology can be a technically feasible approach 

to providing broadband to unserved addresses in Delaware. Although wireless technology has 

higher operational costs and a shorter technology lifetime than fiber optics, wireless technology 
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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, and therefore these technologies are a better option now than 

they were in the recent past. 

7.2.1 Overview of analysis  

We developed variations on fixed wireless network models that use antennas mounted on 

existing structureǎ όǿƘƛŎƘ ǿŜ ǊŜŦŜǊ ǘƻ ƘŜǊŜΣ ŦƻǊ ŎƻƴǾŜƴƛŜƴŎŜΣ ǳƴŘŜǊ ǘƘŜ ŎŀǘŎƘŀƭƭ ǘŜǊƳ άǘƻǿŜǊǎέύ 

to delƛǾŜǊ ǎŜǊǾƛŎŜ ǘƻ 5ŜƭŀǿŀǊŜΩǎ ǳƴǎŜǊǾŜŘ ŀŘŘǊŜǎǎŜǎΦ As a starting point for our analysis, Figure 

127 (below) shows the unserved addresses in Delaware, based on the analysis described in 

Section 3. 

In the fixed wireless model, equipment mounted on 57 existing towers could deliver CBRS 

wireless service to an estimated 79 percent of the StŀǘŜΩǎ ммΣслл ǳƴǎŜǊǾŜŘ ǇǊŜƳƛǎŜǎ όǎŜŜ Figure 

128, below). The dark blue areas illustrate the higher-speed coverage delivered with 3.5 GHz 

CBRS wireless technologies. Unlicensed 5 GHz wireless technology is used at two tower locations 

(light blue shading) where the number of potentially unserved addresses supported by the CBRS 

base stations would exceed specifications (i.e., the CBRS equipment alone could not serve all the 

premises). The green shading indicates the remaining unserved areas that could be served using 

TV White Spaces (TVWS) technology, which could be deployed at 13 tower locations as a less-

than-25 Mbps lifeline service for those who have no better option for receiving service. 
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Figure 127: Unserved Areas and Addresses in Delaware 
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Figure 128: Coverage Enabled by Equipment on Existing Towers 
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Table 26 summarizes the cost and scope of the fixed wireless model. We found that an average 

of more than 160 addresses were served by each of the 57 towers. 

Table 26: Fixed Wireless Coverage and Cost Estimates 

Option 
Number 

of 
Towers 

Passings 
Served 

Percent 
of 

Passings 
Served 

Capital Cost 
Assuming 60% 
Penetration 

Average 
Distribution 

Network 
Cost Per 
Wireless 
Passing 

Installation 
and 

Electronics 
Per 

Customer 

Fixed 
Wireless 
Model 

Using CBRS 

57 9,145 79 $10,550,000 $554 $1,000 

 

The following sections: 

¶ Provide a high-level introduction to fixed wireless connectivity (including technologies, 

basic architecture, spectrum, and elements of costs) 

¶ Describe the use of the existing structures within the State in a fixed wireless solution for 

the unserved homes and businesses. 

7.2.2 Introduction to fixed wireless network connectivity  

.ǊƻŀŘōŀƴŘ ǎǇŜŜŘǎ ƛƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ C//Ωs definition (i.e., 25 Mbps download, 3 Mbps 

uploadτǿƘƛŎƘ ƛǎ ŀƭǎƻ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ έǎŜǊǾŜŘέ ŀǇǇǊƻǾŜŘ ōȅ 5ŜƭŀǿŀǊŜ ŦƻǊ ǘƘƛǎ ǇǊƻƧŜŎǘύ ŀǊŜ ƳƻǊŜ 

readily available from fixed wireless networks than in the past, owing to the recent introduction 

of the CBRS spectrum into the market and new wireless technologies. While wireless internet 

service providers (WISP) are typically not able to offer connection speeds on a market-wide basis 

comparable to cable or fiber networks built to each premises, a fixed wireless connection may 

be a desirable solution if cable or fiber is not cost-effective. This is especially true in low-density 

rural areas where there are few homes and businesses per mile, and therefore the cost of 

building wired networks is often high.  

As opposed to an underground or aerial cable, fixed wireless broadband is provided from access 

point antennas on towers or rooftops. The customer antenna may be on the home or business 

or on a mast on the customer premises (Figure 129).  
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Figure 129: Example Fixed Wireless Network with Access Point Antennas on a Monopole and Various 

Customer Antenna Configurations 

 

 

7.2.2.1 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 technology have channel widths capable of delivering 25 

Mbps down and 3 Mbps upτso those are the two primary bands we considered. The CBRS band 

is predicted to connect the most addresses. (In addition to the spectrum properties, the ability 

to connect is due to the antennas being allowed to be mounted higher than the TVWS antennas 

under the licensing rules of the FCC, and CBRS being allowed to have the greatest broadcast 

power of the three technologies.) 5 GHz is only used at tower locations where the tower could 

potentially serve more customers than the CBRS base stations can support. 5 GHz base stations 

would be used to offload customers from CBRS that can be connected at the higher frequency 

and lower power levels of unlicensed 5 GHz. 

That said, we also considered TVWSτwhich 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 
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25 Mbps down, and therefore should only be considered as a lifeline service in cases where other 

connectivity is not available or feasible. Also, because white space technology is still in an early 

phase of development, compatible equipment is far more expensive than other off-the-shelf 

wireless equipment.  

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. While terrain does not pose a problem in 

Delaware, areas with dense vegetation and tall foliage can create challenges for establishing 

wireless connectivity. External wireless customer premises equipment attached to the top of 

houses or to antenna masts are often used to obtain the necessary heigh to achieve line of sight 

and therefore a stronger wireless connection. 

WISPs often need to lease space at or near the tops of radio towers; even then, some customers 

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 our 

model, we assumed that the top of any existing tower is already utilized, and that any new 

equipment would be placed at 80 percent of the current tower height.  

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 

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 models in this document assume point-to-multipoint equipment, which is typical for a 

residential or small business connection. Point-to-point service would typically be chosen by a 

medium-sized business because it would enable dedicated bandwidth (at a higher cost than a 

point-to-multipoint service); that said, point-to-point networks may have limited network 

capacity, particularly in the upstream, making the service inadequate for applications that require 

high-bandwidth connections.  

7.2.2.2 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 use a range of different spectrum bands, each with its own 

unique transmission capabilities. 
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¶ Backhaul connection: Although the bottleneck tends to be in the last-mile connection, if 

a WISP cannot get an adequate connection back to the internet from its tower, equipment 

upgrades will not be able to increase available speeds beyond a certain point. 

¶ 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. 

¶ Availability of unobstructed line of sight: Most wireless networking equipment requires 

a clear, or nearly clear, line of sight between antennas for optimum performance. WISPs 

often lease space near the tops of radio towers, to cover the maximum number of 

premises with each base station.  

7.2.3 Analyzing radio frequency coverage in the State  

²Ŝ ŎƻƴŘǳŎǘŜŘ ŀ ǿƛǊŜƭŜǎǎ ŀƴŀƭȅǎƛǎ ǘƻ ŘŜǘŜǊƳƛƴŜ Ƙƻǿ ǘƘŜ {ǘŀǘŜΩǎ ǳƴserved addresses could be 

served via fixed wireless. The high-level model is for planning purposes only. The RF coverage 

analysis was modeled using CloudRF, which is an online service available for modelling the Radio 

frequency propagations. The software was chosen because of its ability to output coverage maps 

in a GIS layer than can be overlaid on the unserved address points, and therefore identify which 

of the address would be covered by the wireless model. 

There are various propagation models used for RF analysis. Widely used models are the line of 

sight (LOS) model, cost 231 model, Okumura Hata model, and Longley-Rice model (also called 

the Irregular Terrain Model, or ITM). For our analysis we used ITM, which is the most conservative 

and takes into consideration the atmospheric conditions, the ground elevation, the deployment 

environment, the obstacles between the base and mobile stations, and the ground clutter.  

7.2.4 Tower selection methodology  

¢ƻ ŜȄŀƳƛƴŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƻŦ ŜȄƛǎǘƛƴƎ άǘƻǿŜǊǎέ όǿƘƛŎƘΣ ŦƻǊ ǇǳǊǇoses of this analysis, included 

poƭŜǎΣ ōǳƛƭŘƛƴƎǎΣ ŀƴŘ ƻǘƘŜǊ ǘŀƭƭ ƳƻǳƴǘƛƴƎ ǎǘǊǳŎǘǳǊŜǎύ ǘƻ ǇǊƻǾƛŘŜ ǎŜǊǾƛŎŜ ǘƻ ǘƘŜ {ǘŀǘŜΩǎ ǳƴǎŜǊǾŜŘ 

addresses, We collected data from American Tower, the Federal Communications Commission 

(FCC) Antenna Registration Service, and the State. We identified approximately 200 total existing 

tower locations in Kent and Sussex Counties that could provide connectivity to unserved 

addresses in the State.  

We narrowed down the list of tower sites that could potentially be used as part of a fixed wireless 

solution based on the number of unique addresses that could be served from each tower site. 
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Tower selection was optimized based on the minimal number of towers needed to serve the most 

unserved addresses. 

After all filtering, we selected 57 towers as potential siting options for fixed wireless equipment. 

We assessed the coverage provided by each of the selected tower sites using the CBRS wireless 

frequency band to determine how many of the unserved address would be within the predicted 

coverage area. We also analyzed which of the 57 selected towers could also support TVWS 

equipment to provide lifeline wireless connectivity to additional unserved residences and 

ōǳǎƛƴŜǎǎŜǎΦ ¢ƻ ŎƻƴŘǳŎǘ ǘƘƛǎ ŀƴŀƭȅǎƛǎΣ /¢/Ωǎ ŜƴƎƛƴŜŜǊǎ ǳǎŜŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀǎǎǳƳǇǘƛƻƴs:  

¶ Antenna heights on the towers are assumed to be 80 percent of the tower height for 

CBRS, and at the maximum allowable height of 30 meters for TVWS equipment 

¶ The broadcast power is at the FCC limit for both TVWS and CBRS equipment 

¶ The channel width for the CBRS is set to 10 MHz of bandwidth 

¶ CloudRF software was used to estimate the coverage areas 

¶ The resolution of ground elevation and clutter is 30 meters 

¶ The user antenna is 4.57 meters (15 feet) high 

As a final step, we then applied an algorithm to the tower list to select the fewest towers that 

covered the most addresses in each model. In summary, we identified 57 existing towers to serve 

79 percent of the SǘŀǘŜΩǎ ǳƴǎŜǊǾŜŘ ƘƻƳŜǎ ŀƴŘ ōǳǎƛƴŜǎǎŜǎΦ ¢ƘŜǎŜ ǘƻǿŜǊǎ ŀǊŜ ǇǊƛƳŀǊƛƭȅ 

commercially ownedτthe Delaware Division of Communications owns only two of the towers 

identified in this analysis.  

7.2.5 High-level coverage and cost estimate  

Of the 200 towers analyzed, we identified 57 existing towers that could provide coverage to the 

unserved areas of the State. Equipment mounted on 57 existing towers could deliver service to 

an estimated 79 ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ ǳƴǎŜǊǾŜŘ ǇǊŜƳƛǎŜǎ όǎŜŜ ǘƘŜ ŦƛƎǳǊŜǎ ōŜƭƻǿύΦ ¢ƘŜ dark blue 

shading indicates coverage using CBRS spectrum. The green areas illustrate coverage with TWVS 

wireless technologies. Unlicensed 5 GHz wireless technology is used at two tower locations 

where the number of potentially unserved addresses supported by the CBRS base stations would 

exceed specifications (i.e., the CBRS equipment alone could not serve all the premises); 5 GHz 

can be used to offload unserved homes and businesses at broadband speeds from the CBRS 

network. 
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Figure 130: TVWS (Green) and CBRS (Blue) Coverage in Kent County 

 
































































































































