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EXECUTIVBUMMARY

Ottawa Countyin collaborationwith the Michigan Moonshot at Merit Networlconducted a survey

to asses access and amption of broadbandacrossthe countyh G G I g1 / 2dzy 1@ Q& & dzZNIIS &
statistically valid samplat the county level with a margin of error-£/5% The results of the study

are presented in this toplineeport, interpolated at the county level to provide residents with thest
understanding of broadband accemgilable

There are two areas of lower broadband densityntified by the surveywhichinclude the northern

part of the county (Wright Township, Polkton Township, and Chester Township) and a band slightly
south of the center (Olive Township). However, there are mamga within Ottawa County
communitiesthat lack access. FCC Form 477 breadbpenetration data suggests that 100 % of
surveyed communities have Internet service. However, the proportion of households in Ottawa
County that do not have Internet access is higher: 10.5% of households in this study report having no
access at all.

TheFCC defines broadband as Internet service at a minispegadof 25Megabits(Mbps) download

and 3 Mbps upload. Survey results indicate that 26% of households overall do not have access to fixed
broadband at the FCC threshold of 25 Mbps download and 3 Mpfmad. In households without
children, 64% total experience Internet access at broadband speeds. In households with children, a
slightly lower proportioq- 63% have access to broadband speeds.

Ly O2y iGN} &ad G2 G§KS C/ / QaexpeBstardyierber ¢f he 3STCormmeB | R0 |
and US Senate assert that broadband should be classified at speeds above 100 Mbps download and

20 Mbps upload. Current FCC data in Ottawa County suggest 93% of residents have access at the 100
Mbps/20 Mbps speed. Ctrasting federal reporting, only 15% of respondent households throughout

the County have broadband Internet at speeds above 100 Mbps/20 Mbps. The citizens of Ottawa
County indicate that underservice in their communities is much higher than reported byaFddea.

Survey speed data as well as FCC data on the maximum advertised upload and download speeds per
census block were each placed into one of the following categories: 1) No Internet, 2) Below 25/3
Mbps, 3) At or Above 25/3 Mbps, or 4) At or Above/200Mbpsand 5) Below 100/20 MbpgEach

survey result was then directly compared to the FCC census block the survey point falls within.

Compared to FCC dataitinn our sample of survey responses:

26% fewer homes have access to broadband Internet spee2is/atMbps

78% fewer homes have access to broadband Internet speeds at 100/20 Mbps
15% more homebave connections belo®5s/3 Mbps

11% more homes have no Internet connectivity whatsoever

pPwbdrR

Among Ottawa County residents that have no Internet accég% report that no services are
available at their address and% say that the price for service is too high. The majo@®p of
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residents with no Internet access, indicated that they willing to pay between $25 and $101+ for
service, indicating that most of these residents would pay for Internet service at their properties if it
was available.

1. BACKGROUNDFOHESURVEYROJECT

hddGr gl [/ 2dzy i@ Qa . 2pridilke bfoddbahd?aye¥sential hitagtrBciiEe, critical for
hidaGr gl | 2 deyi sSuSadnabifity ghd prosperityCounty leadership has a storied history in
broadband expansion, forging a comprehensive approach to tackling the digital divide; fronsdatge
publicprivate partnerships resulting in the construction of new infrastructure to securing funding for
public library hotspot lending programs aimed at closing hyperlocal access gaps. Challenges still persist,
and inconsistent broadband access negatively impacts @oan development, local prosperity and

jdz f AGe 2F fAFS FT2NJ GKS [/ 2dzyieQa NB a ipRSe/Sirdtegic Ly NI 2
Plan to bring robust and affordable broadband to residents and businesses throughout the county.
h i 4 ¢ piganclsian Strategy is multifaceted and considers not only upgrading and adding
infrastructure, but also enhancing hyperlocal access in schools and libraries, as well as atloinkarg

digital literacy strategy in support of critical 21st centteghnology skills.

Phase 1 of the Strategic Plan has three goals; 1) Refine broadvaildbility maps; 2) Improve
understanding of how residents need and use broadband; 3) Improve understanding of barriers to
broadband access by both connected users #nude currently without higkspeed Internet. To achieve

GKSasS 3JI2rftax hdadl st | 2dzy e Qa 51 4l | 2t £t SOGA2Yy {48
NEaARSYy(iaQ SELSNASYyOSa 6A0GK oNRIFIRoOIFIYR [yR GKS g1l &.
life. Ottawa County Data Collection Steering Committee asked that Merit Network perform a-citizen

RNA PGSy ada2NBSe FyR &ALISSR GSad YFLIWAyYy3a STFF2NIL G2 3TN

The survey assesses access and adoption of digital technaitigip the county. Respondents also
contributed speed test data to a countywide database, helping Ottawa County measure broadband
coverage (or lack thereof) across the County.

The survey was sedffdministered and developed in partnership with tRuello Cater for Media and
InformationPolicyat Michigan Stat&Jniversityh G G I g+ / 2dzy G & LI NIYSNBR 6A0K a
Moonshot team to develop and deploy a sunme@ 3 censusdesignated placesSurvey participants were

recruited through printed postaas and direct mail, radio, social media, newspaper advertisements,

email, fliers and community partner outreach efforts, among others.

Residents with Internet access at their properties were instructed to complete a survey and Internet
connection speed masurement online. Residents without Internet connectivity were asked to complete

a mobileoptimized web survey through their cellular phone. Text message surveys were available and
printed surveys were available upon request. All survey materials, ingjutle informational websites,

were available in English and Spanish languages.

After the data were cleaned, 3,940 surveys were eligible for analysis. From this total number, 3,469
surveys indicated they had some form of Internet service in their homereTlwere 471 surveys



completed by residents whdo not havelnternet in their home. Connected residents were asked to
complete a speed test after entering their survey. Of these, 2,224 households with Internet access
completed a speed test, and 1,245 regping households did not complete a speed test. Ookla data
totaling 1,802 additional speed test measurement tiles were incorporated to augment speed test analysis,
totaling 4,497 speed test measurements overall.

We received 3,745 total speed test resulfpeed test results that seemed to originate from 1) cellular or
satellite Internet connections and 2) from connections originating from an ISP not serving Ottawa County
or connections over a Virtual Private Network (VPN) were excluded. As a result] aftd@8 survey

based speed test results were omitted from our data analysis. Additionally, some households took the
speed test or responded to the survey more than once. From this, the highest recorded speed from an
address was used in the calculationsdaan additional 1,318 speed tests were removed from analysis.
There were also 1,245 respondents that took the served survey and either did not take a speed test or
there was an error with their speed test. Thegerall response rate for the survey is ab@.i8% of all
households in Ottawa County. When accounting for additional data points and survey responses the
project margin of error is 1.5%.

SEE THE NEXT PAGE R@ETAILEMAP.



2. BROADBANB\CCESSINDERSTANDINGEDISTRIBUTION GERVICEN OTTAWACOUNTY

There are several ways to assess access to broadddmedfoundational metric ofnternet service is

measuredn terms of home access, nameiether ahome or business has a subscription to a broadband

service Figurel visualizes thdnterpolated share of respondents per census block whose speed test
AYRAOIFIGSR I 00Saa G2 oNRIROFYR G GKS C/ /7 Qa OdzZNNBy

FIGURE BROADBANDENSITY

PROJECT: OTTAWA
BROADBAND DENSITY PER CENSUS BLOCK
25/3 THRESHOLD
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and. G -SRI Ph-FAD, METI/NASA, USGS, EPA,

Meap is based on the survey results (and not a census of all the households in the area). 'Ookla for Good data tiles were added to supplement analysis" >

DENSITY OF SURVEYED HOUSEHOLDS
[ 10-10% have broadband

[ 111-25% have broadband

[ 26 - 75% have broadband

Bl 76 - 100% have broadband

Il No Survey Data Collected

The map reflects the share of respondents who indicated having broadband as well as additional data points from the
‘Ookla for Good' public dataset. Using these numbers as indicators of the share of all households (including those who did
not respond) that have broadband must take margins of errors into consideration, which depend on the total number of
responses and the total households in an area. At the county level, the margin of error is in the 1.5% range. For individual
townships, the margin of error is in the 4%-15% range.

merit

Overall, we had3,940valid survey responses3,469respondents indicated they had some form of
Internet service in their home and 471 reported that they had no Internet in their horfiéiese metrics
depend on the total number of responses and the total households in an area. At the county level, the
marginof error is in the 1.5% range. For individual townships, the margin of error is in tHid%tange.
Response rates at the level of some census blocks were low and therefore imply higher margins of error
at the census block level.



Respondent speed testath are another foundational measure bfoadband accesdn Ottawa County,
2,224households with Internet access completed a speed. tEbese data were supplemented widim
additional 1,8020klaspeed test measurement tileé\s shown imablel Ottawa County Sreed Test
Summarythe median download spee®2.85Mbps, with a minimum o0f0.21Mbps and a maximum of
843.96Mbps.

TABLE OTTAWAQOUNTYPEEOESTSUMMARY

Download Speed Upload Speed
TOTAL SPEED TESTS n=4026

Minimum 0.21 0.08
25% Quartile 42.63 9.59
50% Quartile (Median 92.85 11.25
75% Quartile 151.45 18.20
Maximum 843.96 891.67
Upper C(0.95) 114.66 19.05
Mean 118.02 20.18
Lower CI (0.95 121.37 21.30
Margin of Error 3.36 1.12
Skewness 1.78 7.34

Figure 2 Distribution of Download $eeds and Figure 3 Distribution of Upload Soeedsillustrate the
distribution of speed tiers aoss the surveyThe graphs below are called histograms, and they show the
proportion of speed tests by the Mbps speed level.

FIGURE DISTRIBUTION @MOWNLOAGRPEEDS

Distribution of Download Speed (Mbps)

[l

n=4026 0 | 250 500 750

Notably, there is a slight skew and large drop in the number of people with speeds higher than around
100 Mbps.The histogram below visualizes uplosigeeds returned in the studyf these two histograms
looked the same, the speed test data would indicttat peoplehaveupload speedshat match their
download speeds (referred to as asymmetrical connection). The speed test histograms show that most
the county does not have access to a symmetdoahection. Symmetrical connections support the ability
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to work and learn from home, help modern communication applications like Zoom run smoothly, and
support the broader trend of individuals becoming content producers. Fiber Internet, for example,
typically has symmetrical upload and download speé&tie speedest histograms show that most of the
county does not have access to a symmetricannection andare well below the minimum FCC
definition of broadband (25/3).

FIGURB DISTRIBUTION @QIPLOACSPEEDS

Distribution of Upload Speed (Mbps)
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FIGURE DISTRIBUTION OF DOWNLOAD AND UPLOADSSPEED

Distribution of Download and Upload Speed (Mbps)
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Figure5 Download Speed<Countywide Heatmaplustratesdownloadspeed test measurements across
OttawaCounty The hexagonal grid breaks the study area into eepiz¢d bins. Each hexagonal bid.5
square miles and contains at leaste and up to 28 speed measurements. The download and upload
speeds associated with individual points are aggregated to the median value pér thia.map below,
white and lightcolored hexagonare areas in the county where there is no service or veny service.

Similarly Figure6 Upload Speeds: A Countywide Heatnifystratesupload speed test measurements
across Ottawa County. Each hexagon represents an equal geographic area where survey respondents
submitted a speed testireas in Zeeland Township, ldhdale Township, and Coopersville have some
areas with symmetry in their download and upload speeds

SEE THE NEXT TWO PAGES FOR DETAILED MAPSWREE ANDS.



FIGURE DOWNLOAD SPEEC®UNTYWIDE HEATMAP

Project: OTTAWA

DOWNLOAD SPEEDS | A COUNTYWIDE HEATMAP
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FIGURB UPLOAD SPEEDS: A COUNTYWIDE HEATMAP

Project: OTTAWA

UPLOAD SPEEDS ‘ A COUNTYWIDE HEATMAP
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Figure7 SpatialClustering Patternglentifies areasn Ottawa County that are outliers among the rest of
the speed measurements in the survey. The outliers that signify clusters where very low speeds are
surrounded by very high speeds indicate locations that may need deeper analysis and inspdetisa.
seeAppendix 2: High/Low Detailed Cluster Maps examine thesevisualizations in full page detail

FIGURE SPATIACLUSTERING PATTERNS

SPATIAL CLUSTERING ANALYSIS
OF DOWNLOAD SPEEDS

> High-High cluster of download speeds
® High-Low outlier of download speeds
® Low-High outlier of download speeds
®  Low-Low cluster of download speeds
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3. BROADBANPENETRATIOBYSPEEDIHRESHOLD&5 MBPY3 MBPS

A major impetus for this data collection effort is to quantify the discrepancies betwagonally and
locally available broadband penetration statisti®sesently, the FCC defines broadband as connections
above 25 Mbps download and 3 Mbps uplo&tie fgures in this section illuminate the broad differences
0SG6SSy h i G Mighigan/Mdalshdt &e@wcompleted in February 2022nd FCC Form 477
datafrom December 2021

Figure8 Overestimation by Census Block: Served at Broadband Speedsi{@®t3) in turquoise where
FCC Form 477 data indicate a census block is servethebmedian speed of completed speed tests
from the Ottawa County Michigan Mashot survey in the census block is below 25/3, suggesting the
block may not be served, in part or in whole, at the 25/3 definitibhe gray shading indicates that the
FCC and survey results are congrudiite total difference between the two data sourcesiggests 26%
fewer homes have access to broadband, 15% more homes have some connectivity at speeds lower
than broadband, and 11% more homes have no Internet connectivity whatsoever

SEE THE NEXT PAGE FOR A DETAILED MAFIGURES.
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FIGURB OVERESTIMATION BY CENSUS BLOCK: SERVED AT BROADBAND SPEEDS (25/3)
PROJECT: OTTAWA

BROADBAND DENSITY PER CENSUS BLOCK
FCC BREAKDOWN - 25/3
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Esri Canada, Esri, HERE, Garmin, SafeGraph, METI/NASA, USGS, EPA, NPS, USDA

BROADBAND DENISTY
B Both Survey/Ookla and FCC Indicate Served
B Survey/Ookla Indicate Median Value is Below 25/3, FCC Indicates Served

Il \o Survey Data Collected
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FIGURE SURVEYDATA FCMATA(25/3)

PROJECT: OTTAWA

BROADBAND DENSITY PER CENSUS BLOCK
25/3 THRESHOLD

BASED ON SURVEY AND FCC BREAKDOWN

SPEED TEST DATA

DENSITY OF SURVEYED HOUSEHOLDS FCC BREAKDOWN

[ 10-10% have broadband B Served

[1 11 - 25% have broadband Il No Survey Data Collected

[ 26 - 75% have broadband

I 76 - 100% have broadband

Il No Survey Data Collected N |eﬂt

In Figure9 Qurvey Data, FC(Data (25/3), the map on the left representthe proportion ofbroadband
service availability from the studgggregatedto the census blockThe map on the right reflects
broadband service availability as reported by the FGfn 477 data

100% of unserved respondentgho want
broadbandservicein the Ottawa County

Michigan Moonshot Survelive in a census block
marked as served by the FCC (25/3)
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4. BROADBANPENETRATION BPEEDIHRESHOLD$00OMBPY 20 MBPS
TheFA3dzNBa& Ay GKA&a aSOGA2y Aft dzY Ayl (Michigdo $Mooash® I R RA T
Surveyandthe Federal CommunicatislfCommission (FCEprm 477 data.

FIGUREOBROADBAND DENSITY (100/20)

PROJECT: OTTAWA
BROADBAND DENSITY PER CENSUS BLOCK
100/20 THRESHOLD

4

~ EsrCa , ST, mSatmin| raph;-FAO, METI/NASA, USGS, EPA,

Map is based on the survey results (and not a census of all the households in the area). ‘Ookla for Good' data tiles were added to supplement analys:s.NPS

DENSITY OF SURVEYED HOUSEHOLDS
[10-10% have broadband
[111-25% have broadband

[ 26 - 75% have broadband

I 76 - 100% have broadband

I No Survey Data Collected

The map reflects the share of respondents who indicated having broadband as well as additional data points from the
'Ookla for Good' public dataset. Using these numbers as indicators of the share of all households (including those who did
not respond) that have broadband must take margins of errors into consideration, which depend on the total number of
responses and the total households in an area. At the county level, the margin of error is in the 1.5% range. For individual
townships, the margin of error is in the 4%-15% range.

merit

14



Figurel0 Broadband Density (100/2@)sualizes the large proportions of the county where respondents
have lower than 100/20 Mbps speedsontrasting the survey findings, current FCC data suggest 93% of
residents have access ditg 100 Mbps/20 Mbps spee@nly 15% of respondent households throughout

the County have broadband Internet at speeds above 100 Mbps/20 Mbps.

FIGURE1SURVEY DATA, FCC DATA (100/20)

PROJECT: OTTAWA

BROADBAND DENSITY PER CENSUS BLOCK
100/20 THRESHOLD

FCC BREAKDOWN

BASED ON SURVEY
RESPONSES

PER CENSUS BLOCK FCC BREAKDOWN

[70-10% has broadband B served

[111-25% has broadband [ ] Unserved

[ 26 - 75% has broadband I No Survey Data Collected

B 76 - 100% has broadband mer]_t

Il No Survey Data Collected

In Figurell Survey Data, FCC Data (100/28¢ left maprepresents broadband service availability from
the study aggregatetby census blockThe map on theight reflects broadband service availability as

reported by the FCC.

72% of unserved respondents who want
broadband service in the Ottawa County

Michigan Moonshot Survey live in a census
block marked as served by the FCC (100/2(
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FIGURE2BROADBAND DENSITY AND FUNDING AVAILABILITY

Project: Ottawa

LOW BROADBAND DENSITY | FUNDING AVAILABILITY

100/20 THRESHOLD
Muskegon
Heiahts
Survey/Ookla Prioritization FCC Prioritization
Low Density at 100/20 and No Funding Available Below 100/20, Not Funded
Il Low Density at 100/20 and Funding Available Il Below 100/20, Funded
Il Medium - High Density at 100/20 Above 100/20

County Bounda
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The above mapkigure12 Broadband Density and Funding Availahiliisualizes census blocksgh-
speedbroadband penetration within those block800/20Mbps) and whetherthe census blockeere
awardedRDOF and CMIC rounds 1, 1.5, arfdrizling The broad eeas of the county pictured in lime
greensignify geographies that have constrainedhspeedbroadbandaccessand also lackRDOF and
CMIC awardsThe darkest census blockave lowrates ofhigh-speed broadband buare areas where
awards are available. Tlasvardeeghat have received RDOF grant awards are obliged to build broadband
infrastructurein the darker green areas pictured abotewever,there areextensiveunderservedareas

in Ottawa Countywithout funding availability.
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5. INTRODUCTION TO THIRVEYANSWERS

This next section reports broad overviewe ¥ NB A LR YRSY(1aQ 2LIAYyA2Yya | yR |
or the lack thereof, in Ottawa County.

QX
Qx¢

FIGURBE3CONNECTION TYPE

How do you currently get Internet access
at this property?

Satelite-  mm3-0%

Other- 1.0%

Fixed Wireless - 5.0%

Fiber- 9.0%

DSL- 11.0%

Cellular/Mobile-  W20%

Cable- 68.0%
n=3188

A variety of technologies can be used to access the Internet, including wired techndilogjideer optic,
cable, andDSL and wireless technologies such as cellular, satellite, and fixed wirélegsgel3 above
showsmost ofthe sample (8%)answer they havea cable connectionThesecond most populeservice
isDSLin homes 0f11% of the samplewhich is therfollowed by9%who subscribeo a fiberconnection

The number of individuals at a business or residence may intpacteed for enhanced bandwidth and
increase the strain on a slow or unstable connectidost householdsn the surveycontain two people
(44%), followed by four (18%).

FIGURE4NUMBER OF RESIDENTS

How many people currently live at this address?
ge-  10.384%

g- 10.333%

7. g0.716%

5- 2.814%

5- 8.263%

4- 18.138%

3- 14.147%

2- 44.308%
1- 10.054%

0.  n0844%

n=3,909

Ottawa County has a relatively young population, with the bulk of the county in #29 e grougu.S
CensudBureau, 2022)0ttawa County is home toolleges and universitieontributing young people to
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the overallpopulation. While most ofthe sample (67%) do not have children at home, Ottawa County
survey takers with children are most likely to have two aiitd(145%),an only child (10%), anthree
children (6%).

FIGURE5 NUMBER OF CHILDREN

How many people currently living at this addres
are under the age of 187

gs. 0.078%

7. 0052%

6 0207%

5. 0.440%

a- 2.017%

. 5.793%

2- 14.533%

1- 10.240%

o- 66.641%
n=3867

The number of deviceism a householdalso helps understand the data burden of househdtisated in
Ottawa CountyRespondents in Ottawa County have device counts that mirror the average numbers of
individuals in the county; people typically have one or two computers and two or three taibkditets

are more popular than computeraround62% own oneor two tablets, while 44% own one or two
computers.

TABLE DEVICE OWNERSHIP

Computers Tablets
None 1.56% 13.83%
1 16.75% 30.75%
2 27.56% 31.10%
3 21.74% 12.93%
4 15.13% 7.03%
5 8.22% 2.34%
6 4.50% 1.07%
7 1.96% 0.55%
8 0.63% 0.09%
9 and up 1.96% 0.32%

n=3457 for tablets; n=3500 for computers
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FIGUREG DEVICE OWNERSHIP

Device Ownership
35%

30%

25%
20%
15%
10%
0% | [ | I - H_ - H_
2 3 4 5 6 7

None 1 8 9 and up

m Computers m Tablets

n=3457 for tablets; n=3500 for computers

The vast majorityof people 91% reported that theycompleted thesurveyover WiFi.

FIGURE7 TAKING SURVEY OVER WIFI

Are you completing this survey over
a wifi connection?

n=3410

6. SATISFACTIQISPEEDANDCONFIDENCE

People in Ottawa County are divided over whether they saisfied with their broadband provider
Dissatisfaction, neutral feelings, and satisfaction totals were all within 10 percentage points of each other
Around 31% of surveyed households are satisfied with their servideuseholdsvery satisfied or very
dissatisfied also share similar proportions, with extreme dissatisfaction felt by around 10% of the
sample.
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FIGURBS8 SATISFACTION WITH INTERNET PROVIDER

How satisfied are you with this Internet
service provider?

Very Satisfied - 9.0%

Satisfied - 31.3%

Neutral - 26.1%

Dissatisfied - 23.3%

Very Dissastisfied - 10.3%

n=3463

Respondents wergasked withreporting the speed that their Internet provider promises in addition to
taking a speed test to measure the speed they experience. Resporiddittate that the speeds their ISP
promisesare higher than the actual speeds they receiVéhile 83%say that ther ISP promises speeds
greater than25Mbps, 72% of served respondents had speed tests indicating the presence ofViais
service.

FIGURE9ISP PROMISED SPEEDS

Approximately what speed does your Internet service
provder promise you?

More than 1 Gbps- 3.8%

101-1 Gbps- 23.9%

25-100 Mbps - 55.4%

Less than 25Mbps - 16.9%

n=2414; 30% of survey takers with Internet service skippedjthéstion, most likely due to the
fact that many people do not know or remember their broadband subscription speed tier

Individuals who completed the unserved survey answered a question on competiuve provider choice,
sharing their opinions on whethéhere are enough providers in Ottawa CounBurveyed residents
without broadband assertindeed there is not enough provider choi¢Eigure20)
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FIGURROSATISFACTION WITH PROVIDER OPTIONS

In your opinion, are there sufficient service provider
choices available at your location?

Yes- 4.20%

No- 89.51%

Maybe - 3.50%

| don't know - 2.80%

n=429; unserved survey takers only

Crosstabulations reveastatistically uniquepatterns within specifigroups of survey takerghe following
tables crosgabulate perceived satisfaction and speed, then isolate factors that might affect perceived
satisfaction.In the basic cross tabulatioRigure21, the largest proportiorof surveyed householdsave
speeds between 2500Mbpsand also report being generally satisfied with their connection

FIGURR1SATISFACTION AND DOWNLOAD SPEEDS

Internet Satisfaction vs Download Speed

n=2026
>100M 0% 6.66 % 10.22 % 13.62 % 528 %
2
=]
o
)
®
© 25M-100M 0% 10.46 % 13.62 % 4.54 %
k=]
]
)
o
2]
k=]
g 10M-25M 0% 37% 321% 4% 0.64 %
=
H
=]
[a]
<10M 0% 3.46 1.97 % 1.83 % 0.2%

Very Dissatisfied Dissatisfied Neutral Satisfied Very Satisfied
Respondent Satisfaction

There may be many factors contributing to perceived satisfackigure22 and Figure23 illuminates
these factors in detail.
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FIGURR2 SATISFACTION AND DOWNLOAD SPEENBEHOLD®ITH CHILDREN

Internet Satisfaction vs Download Speed

with Children Under 18 in Home

n=>594

>100M

25M-100M

10M-25M

Download Speed Category

<10M

0% 7.24% 1.1 % 4.88 %
0% 11.45% 13.13% 133 % 4.38 %
0% 4.71 % 3.54 % 32% 0.51 %
0% 3.87 % 1.85 % 1.18 % 0.17 %
Very Dissatisfied Dissatisfied Neutral Satisfied Very Satisfied

Respondent Satisfaction

Figure22 visualizesatisfaction and download speed in households with childrenkigdre23in homes
without children. Homes with children that have access to speeds greater than 100 Mbps are most likely
to report being satisfied with their Internetubscription. Children in the home most likely increase the
volume of data used by a household and it may follow that greater speeds serve those needs better.

FIGURER3 SATISFACTION AND DOWNLOAD SPEED IEHOILIZVITHOUT CHILDRE

Internet Satisfaction vs Download Speed

without Children Under 18 in Home

n=1404

>100M

25M-100M

10M-25M

Download Speed Category

<10M

0% 6.2%
0% 10.11 %
0% 335%
0% 313 %

9.69 %

13.75 %

3.06 %

207 %

13.03 %

4.34 %

214 %

541 %

0.71%

021 %

Very Dissatisfied Dissatisfied

Neutral

Satisfied

Respondent Satisfaction

Very Satisfied

Around 22% of the sampbBnswered they are taking college university courses online. The following
tablesdeconstructsatisfaction levels by Internet speathong households withp to threeindividuals
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enrolled incollege or universitgourses. This populatias the least satisfied with their Internet speed
among all groups in the surveypdividualswith speeds lower than 100/20 Mbps are least satisfied.

TABLE COLLEGE COURSES, SPEEBANBFACTION

Satisfaction

Number of
Speed Residents Taking V.erl\,f
Satisfied
College Courses
At or Above 100/20
1 0.92%
2 0.23%
3 0.00%
Below 100/20
4.39%
1.15%
0.23%

Satisfied Neutral
2.08% 2.54%
0.92% 0.69%
0.00% 0.00%

) . Very
Dissatisfied
Dissastisfied
0.92% 0.46%
0.46% 0.23%
0.00% 0.00%

| 17.55%  1894% | 2079% | 9.70%

5.77% 3.93%
0.46% 0.00%

3.70% 3.46%
0.23% 0.23%

Speed has relationships with Internet provider satisfaction and with confidence levels in Ottawa County.
In Figure24, individualswho report being confident to use the Internet for their needs are the same
individuals with highespeed connectionsThis survey did nanvesigate whether people with higher
digital skills seek out faster Internet, nor did it examine if faster spedubate encourageskilkbuilding

and bolsters confidenceGausalconclusions cannobe drawnfrom this surveybut there is a strong
correlation between speed and skill as reported by respondents.

FIGURE4 CONFIDENCE IN SKWNDHOUSEHOLD DOWNLOBBEED

Respondent Confidence vs Download Speed

n=2220
>100M
2
o
>
2
& 25M-100M
o
Q
Q
2
@«
B
8 1oM-25M
c
2
3
o
<10M

0.09 %

0.45%

023 %

0.68 %

122% 828 %
266 % 14.13%
135% 36%

1.08 % 3.92%

725%

3.92%

Not at all confident ~ Only a little confident Somewhat confident

Respondent Confidence
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7. UNSERVEINDIVIDUALS I@TTAWACOUNTY

An important purpose of the survey iséaplore why households that are lacking broadband do not have
broadband Also.the surveyasked residents to shatbeir confidence in using the Internet, their interest
in using the Interneaind what they might do onlineas well agheir willingness to adopt broadband at
varying price points.

Several factors may contribute to a household lacking broadband semdcenderstand the root of
underservice, thissurvey focused on infrastructure access, affordabilifgnd A Y RA @A Rdzlt £ 8 Q Ay i
adoption The major cause of underservige Ottawa Countys simplybecausepeople do not have the

option to subscribe to bradband service72% of unserved householdis the surveydo not have service

at their address Around &% of survey takershowever, answer thatosts are too highThere may be
individualswithin this groupwho feelthat costs are too highior the type ofservice available to them

Households limited to subscription plans with data caps or connections with frustratingly slow or
inconsistent service may considére monthly cost too high for poor servic€nly 2% of survey takers

indicated that they do not want or need accefswver thanthe USnational averagef 7% (Pew Research

Center, 2022)

FIGURE5REASON FOR BEING UNSERVED

Why don't you have Internet installed at your residence?

m| don't need or want Internet

There are no services offered at
my address

m m The monthly price is too high

n=432

72% of unservedttawa County Michigan
Moonshot surveyrespondents whado not

have Internet at home lack servideecause
service isnot available at their address
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In order to access the Interned,majority of survey takers without Internet service86)report usngthe
Internet at a location other than their househol@ihe other proportion may be relying on smartphones
or a cellular hotspoas their points of access.

FIGURRG6OFFSITE INTERNET USE

Do you or someone residing at this property go
somewhere other than the property in
order to access the Internet?

Yes- 63%

No- 37%

n=452

Almost all (91%) of the people who do not have helnased access report they are somewhat or very
confident to use electronic tools online.

FIGURER7 CONFIDENCE IN SKILLS

How confident do you feel using electronic devices
to do the things you need to do online? (Unserved)

Very confident- 70.2%

Somewhat confident- 23.3%

Only a little confident- 4.3%

Not at all confident- 2.2%

n=387

The findingsn these figuredighlight the fact thaunderserved Ottawa County residents avat
Internet naive Residentsseek using the Interneand report they havegood Internet skills
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Respondents of the unserved survey were queabdut which activitieshey would engage iif they
had an Internet connection at home. Browsing the web, email, online bill payment and banking, and
2YyfAYS AK2LIWLMAY3 6SNBE NBaLRyRSyidaQ (2L 6KNBS OK2AO0

FIGURBRSACTIVITIESNRINE

If you had Internet atthis location, would you use it for (check all that apply):

Browse the web/emalil 11.2%
Online banking/bill payment 10.1%
Online shopping 9.7%
Watch/stream video 9.1%
Social media 8.3%
Healthcare 7.5%
Research 7.5%
Working remotely 7.3%
Continuing education 6.2%
Upload/share video 6.1%
Homework 5.5%
Government services 4.8%
Gaming 3.8%
Job search 2.9%

Unconnected users were also asked a few questions on price sensitivity and adoption. Most people
without a connection(32%)would be willing to pga maximum monthly subscription costtveen$26-
50, as illustratedbelowin Figure29. Only 1.2% of survey takers would not subscribe at anycpri

FIGURBROWILLINGNESS TO PAY

If Internet became available at your property what is the maximum monthly price you
would be willing to pay for 100 Mbps (high-speed Internet)?

Less than 525 per month

$26-50 per month

$51-75 per month

$76-100 per month

$101 + per month

| don't know

| would not subscribe

n=410



FIGURBOSUBSCRIPTION PRICING THRESHOLDS

For the price indicated above, how willing are you to adopt Internet service?

Somewhat hesitant
3%

Not at all willing
1%

I don't know

Neutral 1%

4%

Somewhat willing
19%

Extremely willing

n=410 72%

A large majority (91%) ofievey takersansweringthe price threshold questioare willingto adopt
broadband at the price point they selected as their maximtmthis group,72%answered they are
extremelywilling. Figure31 adds another factor into the equation, separating unserved survey

respondents by their reason for being unserved and then examining price sensitivity within these
groups.
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FIGURB1SUBSCRIPTION PRICING THRESHOLDS AND REASON FOR BEING UNSERVED

Max Price Willingness to Pay vs Unserved Reason

n =381
| would not subscribe 0% 0.43 % 0%
:* $101 + per month 0% 8.26 % 0%
o
[e]
-
&2 $76-100 per month 0% 16.09 % 0.43%
[
c
o
£
»
[0}
= $26-50 per month 0% 18.26 % 10.43 %
Less than $25 per month 0.87 % 4.78 % 11.74 %

Don't need/want No services offered Price is too high
Reason for Being Unserved

Survey respondents without access who answer they cannot get access at their addresgerati
willing to paya slightly highemonthly subscription price ($515) than the agrage of all unserved
individualsin the sample Those who answehe price of a monthly subscription is too higtowever,
answer they would adopt broadband at a price of less than $25 per mtowilerthan themonthly price
average of all unserved individuaResidents who cannot affoldternet service are particularly
sensitive to pricel2% of then answeingthey can only afford prices well below market averages.
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FIGURB2 SUBSCRIPTION PRICING THRESHOLDS AND WILLINGNESS TO ADOPT

Max Willingness to Pay vs Willingness to Switch

n =396
| would not subscribe 0% 0% 0%

5\ $101 + per month 0% 0% 6.93 %
o
Q
-
A $76-100 per month 0% 0.28 % 12.74 %
/]
c
o
£
= $51-75 per month 0% 0%
b3
1]
= $26-50 per month 111% 1.11 %

Less than $25 per month 222% 277 % 16.34 %

Hesitant Neutral Willing
Willingness to Adopt at Max Price Point

8. HOUSEHOLDS WIGHILDREN IDTTAWACOUNTY

Children, especially-K2 students, can increase the need for fastl reliable Internetin Ottawa County,
households witlchildrenare more likely to have broadband accéisan homes without childrenWhen
breaking thispopulationinto householdswith 25/3Mbps speedsind abovefrom thosewith high-speed
accesf over 100/20Mbpsand above more householdswith children (10.73%) have access thigh
speedconnectionghan households in the study without children at hon#4).

TABLE CHILDREN IN THE HOUSEHOLD AND SPEED

Households above Households above

100/20 Mbps 25/3 Mbps
Child under 18 10.73% 63.13%
No children 7.07% 64.11%
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FIGURB3NUMBER OF CHILDREN IN THE HOME AND REASON FOR BEING UNSERVED

Number of Residents Under 18 vs Unserved Reason

n=134

5+

Number of Residents Under 18
w

0.76 % 0%

458 % 0.76 %

14.5 % 3.06%

8.4 %

B6.11 %

No services offered Price is too high

Reason for Being Unserved

Most unserved families witkehildren in Ottawa County have two children and cannot get the Internet
because there is no service available at their address (32.82%). Overall, most unserved families with
children in Ottawa County lack service because there is no service availabdér atctiress (81.68%).

In the next figureFigure34 the statistics reveal a broad gap in households with children. Survey takers

with any number of children under the age of &8homesettle into two categories: theare either the

least likey to have any service at ali their homes have service at speessovebroadbandthresholds

¢CKAa YI®@ 0SS AYRAOIFIGA@GS 2arodOttami odrys 2 N 3 LIQ Ay K2 dz

FIGURB4 CHILDREN IN THE HOUSEHOLD AND @&BEED

Number of Residents Under 18 vs 25/3 Threshold

n=2811

° No Internet
[=]

=

[

Q

T

=

-

o

wn

™ Below 25/3
-

3]

2

z

d

®

>

<< At or Above 25/3

58 % 6.91 % 284 % 0.86 % 012 %

5.06 % 8912 % 4.07 % 16 % 0.49 %

2145 % 9.49 % 3.58 % 123 %

2 3 4 5+
Number of Residents Under 18
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FIGURB5NUMBER OF CHILDREN IN THE HOUSEHOLD AND SPEED (100/20)

Number of Residents Under 18 vs 100/20 Threshold
n=811

Availability at 100/20 Threshold

No Internet

Below 100/20

At or Above 100/20

5.8 % 6.91 % 2.84 % 0.86 %

012 %

233 % 12.21 % 4.44 % 1.36 %
3.21% 5.06 % 1.36 % 0.74 % 0.37 %
1 2 3 4 5+

Number of Residents Under 18

9. POSTSECONDARMEARNERS MTTAWACOUNTY

Around 22% of the sample answered they are taking college or university courses online. The following
tables deconstruct service and speed thresholds among households with up to three individuals enrolled
in college or university coursedver half (55.32%ofindividualsvho live in singleoerson households and
areenrolled in college course&dte they do not have service because it is not available to tlam 20.21%
answer the cosbf Internet servicds prohibitive.Around 58% of college learners inetisurvey do not
have access to a higgpeed connection.

FIGURB6REASON FOR BEING UNSERVED AND COLLEGE COURSES

Number of Students Taking College Courses vs Unserved Reason
n=96

Number of Students Taking College Courses
n

0%

0%

1.06 %

213 %

19.15 %

1.06 %

1.06 %

20.21 %

Don't need/want

No services offered Price is too high

Reason for Being Unserved
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FIGURB7NUMBER OF STUDENTS TAKING COLLEGE COURSES (25/3)

Number of Students Taking College Courses vs 25/3 Threshold

n=>534

=] No Internet 13.67 % 3.75% 0.56 % 0% 0%

o

=

]

g

=

[

2]

frel

‘N_' Below 25/3 14.61 % 5.24 % 0% 0.19 % 0%

©

P

=

5

=

®

>

<L At or Above 25/3 1142 % 0.94 % 0.37 % 0.19 %
1 2 3 4 5+

Number of Students Taking College Courses

FIGURB8NUMBER OF COLLEGE STUDENTS TAKING COLLEGE COURSES (100/20)

Number of Students Taking College Courses vs 100/20 Threshold

n=>534

% No Internet- 13.67 % 3.75 % 0.56 % 0% 0%

=

(7]

Q

T

=

-

o

N

S

?_ Below 100/20+ 14.61 % 0.94 % 0.56 % 0.19 %

R

©

=

S

®

E At or Above 100/201 5.62 % 2.06 % 0% 0% 0%
1 2 3 4 5+

Number of Students Taking College Courses
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10.

UMMARY

haGaGFegl [/ 2dzyieQa aiOKA 3IIvdlidsur2ey sespénles: 3,468z2NI0 S &
respondents indiated they had some form of Internet service in their home and 471
reported that they had no Internet in their home.

At the county level, the margin of error for the survey is in the 1.5% range

The median download speed in Ottawa County is 9R1Bps, with a minimum of 0.21
Mbps and a maximum of 843.96 Mbps

100% of unserved respondents who want broadband service in the Ottawa County
Michigan Moonshot Survey live in a census block marked as served by the FCC (25/3)
FCC form 477 data suggest timat Ottawa County households lack access to broadband
while the results of the Ottawa County Michigan Moonshot survey suggest that 26% of
households lack access

Around 31 % of surveyed households have speeds betwedi®@Sibps and report

being generally s&sfied with their connection

72% of unserved households in the survegort they cannot subscribe because thay

not have service at their address

26% of survey takers without broadband answer that costs are toa high

In Ottawa County, households withildren are more likely to have broadband access
than homes without children

Survey takers with any number of children under the age of 18 are either unlikely to
have any service at all or their homes have service at spaealsebroadband

K

thresholds,y RA Ol G Ay 3 || WK2YSg2NJ 3IILIQ.AYy K2dza SK?2

Most people without a connection would be willing to pay a maximum monthly
subscription cost between $280.

Survey respondent&ho cannot get access to their address are overall willingayp a
slightly higher monthly subscription price ($3%) than the average of all unserved
individuals in the sample

Residents who cannot afford Internet service are particularly sensitive to price, 12% of
them answering they can only afford prices beld2b.
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1. APPENDI®: SURVEYRESPONSES ABBROADBANIPPENETRATION R®CATON

The geographies below are cendiesignated placeand may include villages or other governmental
districts within their boundary.

Fraction Fraction
without without

Total Survey Response Broadband- Broadband- Margin

Geographic Area  Households Responses % 25/3 100/20 of Error

COUNTYWIDE 111,785 4,497 4.02% 25.70% 85.30% 1.50%
Port Sheldon Townshif 1762 163 9.25% 19.02% 80.37% +7.31%
Olive Township 1866 156 8.36% 69.23% 94.87% +7.51%
Grand Haven Townshig 6466 493 7.62% 26.37% 90.47% + 4.24%
Wright Township 1220 90 7.38% 84.44% 98.89% +9.95%
Robinson Township 2135 152 7.12% 32.24% 86.84% + 7.66%
Park Township 6984 492 7.04% 16.87% 89.63% +4.26%
TallmadgeTownship 2986 195 6.53% 34.87% 87.69% +6.79%
Blendon Township 2273 140 6.16% 30.71% 90% + 8.03%
Chester Township 714 41 5.74% 63.41% 97.56% +14.87%
Crockery Township 1841 102 5.54% 48.04% 89.22% + 9.43%
Zeeland Township 3796 161 4.24% 21.74% 78.88% + 7.56%
City of Ferrysburg 1359 54 3.97% 12.96% 87.04% +13.07%
Spring Lake Township 6085 237 3.89% 10.55% 85.65% +6.24%
City of Hudsonville 2551 99 3.88% 19.19% 85.86% + 9.66%
City of Grand Haven 4901 177 3.61% 18.64% 94.35% +7.23%
City ofZeeland 2421 81 3.35% 17.28% 90.12% +10.71%
Holland Township 13723 441 3.21% 13.61% 85.49% + 4.59%
City of Coopersville 1568 49 3.12% 20.41% 61.22% + 13.78%
Allendale Township 7035 168 2.39% 5.95% 45.24% +7.47%
Georgetown Township 18488 434 2.35% 12.44% 73.04% + 4.65%
City of Holland 12021 266 2.21% 23.31% 88.35% + 5.94%
Polkton Township 895 117 13.07% 70.94% 93.16% + 8.45%
Jamestown Township 8695 170 1.96% 35.88% 91.76% +7.44%
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High-High cluster of download speeds
High-Low outlier of download speeds
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