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Why	is	this	hard?
o What	is	rural?

o How	far	behind	are	rural	areas?

o We	electrified	rural	America	in	the	1930s!

o What	are	the	options	and	trade-offs?

o Adoption,	not	just	construction
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What	is	rural?
o Census:
◦ Urban	=	Urbanized	Areas	(UAs)	of	50,000	or	more	people

◦ OR	Urban	Clusters	(UCs)	of	2,500	to	50,000	people.
◦ core	of	population	density	of	1000	people/mi2

◦ all	of	NJ:	1210	/	mi2

◦ Rural	=	everywhere	else

o OMB:
◦ Metropolitan	Statistical	Areas	(MSAs):	>=	one	urbanized	area	of	>=	50,000	
population,	plus	adjacent	territory	that	has	a	high	degree	of	social	and	economic	
integration	with	the	core	as	measured	by	commuting	ties.

◦ Micropolitan Statistical	Areas:	>=	one	urban	cluster	of	at	least	10,000	but	less	
than	50,000	population,	plus	adjacent	territory	that	has	a	high	degree	of	social	
and	economic	integration.

o USDA
◦ based	on	counties
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Rural	areas	(USDA)
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Broadband	access	by	speed	&	
geography
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15%	of	US	population



Rural	broadband	US
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Number	of	25/3	Mb/s	
providers
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Aside:	urban	areas,	too
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Chicago	metro	area



Rural	electrification
o Early	1920s,	between	2	and	3%	(likely	less)
◦ 1921:	DC	had	98.2%,	MA	97.8%

o “In	1935,	only	10.9%	of	American	farms	(744,000)	enjoyed	central	
station	power,	compared	with	Germany	and	Japan	at	90%,	France	
between	90	and	95%,	and	New	Zealand	at	60%.”

o “In	1940,	just	four	and	a	half	years	after	Roosevelt	signed	Executive	
Order	No.	7037	(followed	by	1936	”Rural	Electrification	Act”),	25%	of	
American	farms	had	been	electrified.”

o 1950:	90%	had	been	electrified	nationally

o Today:	850	distribution	coops	serving	14	M	homes
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Rural	electrification
o “In	1935,	Morris	Llewellyn	Cooke,	a	mechanical	engineer	who	
had	devised	efficient	rural	distribution	systems	for	power	
companies	in	New	York	and	Pennsylvania,	had	written	a	report	
that	detailed	a	plan	for	electrifying	the	nation's	rural	regions.	
Appointed	by	Roosevelt	as	the	REA's	first	administrator,	Cooke	
applied	an	engineer's	approach	to	the	problem,	instituting	what	
was	known	at	the	time	as	"scientific	management"—essentially	
systems	engineering.	Rural	electrification	became	one	of	the	
most	successful	government	programs	ever	enacted.	Within	2	
years	it	helped	bring	electricity	to	some	1.5	million	farms	
through	350	rural	cooperatives	in	45	of	the	48	states.	By	1939	
the	cost	of	a	mile	of	rural	line	had	dropped	from	$2,000	to	$600.	
Almost	half	of	all	farms	were	wired	by	1942	and	virtually	all	of	
them	by	the	1950s.”

o Cost	of	aerial	fiber installation:	$14k/mile	material,	$39k/mile	
installation	(Singer,	2017)
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Accidental	broadband
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Trade-offs	across	the	world?
o If	new	deployment,	predicted	return	on	investment
◦ with	unbundling:	what	is	the	wholesale	price	going	to	be?
◦ no	magic	algorithm	--- margin	squeeze

o Allow	infrastructure	owner	to	provide	services?

o Impact	on	consumer	surplus

o US:	pole	attachment	problems
◦ if	incumbents	are	pole	owners
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Policy	levers	for	rural	
broadband
o Decrease	cost	of	serving
◦ “dig	once”	– bury	conduit	or	fiber	during	street	(or	other	
utility)	repair	&	construction

◦ pole	attachment:	make-ready,	rates,	shot	clocks,	…

o Provide	funding
◦ US:	Universal	Service	Fund
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Challenges	for	rural	
broadband
o Who	is	going	to	build	out?
◦ some	incumbent	local	exchange	carriers	(ILECs)	are	not	interested
◦ municipalities	may	be	prohibited	by	state	laws

◦ or	hurdle	is	extremely	high
◦ rural	electric	cooperatives	– serve	14M	homes	in	US	(out	of	~110M)

◦ average,	5.8	electric	meters	per	mile

o Who	is	going	to	pay	for	broadband?
◦ government	support:	pay	once	(build	out)	or	pay	forever?
◦ pay	for	middle	mile	or	last	mile	or	subsidize	use?

o Are	non-landline	approaches	scalable?
◦ TV	whitespaces
◦ satellite	– NGS	like	OneWeb (600	satellites)

◦ currently,	about	500k	residential	satellite	subscribers
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Rural	wireline	ILECs	lack	
resources	
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Incentives to deploy 
fiber are lacking
6WronJ dePDnd for fiber e[LVWV froP 
ZLreOeVV denVLfiFDWLon for �*� LPproYed 
broDdbDnd DFFeVV Dnd neZ bXVLneVV 
FonneFWLYLW\ VerYLFeV� $V eVWDbOLVhed Ln 
the previous section, such demands 
rePDLn eLWher XnPeW or Dre XneYenO\ 
served across much of the United 
6WDWeV� :hDW Dre Whe bDrrLerV preYenWLnJ 
FDrrLerV froP PDNLnJ Whe neFeVVDr\ 
investments to meet the demand for 
the consumer segment?

:LreOeVV VXbVWLWXWLon Dnd FDbOe 
competition have taken a toll on most 
ZLreOLne FDrrLerVȇ FXVWoPer bDVe� OeDdLnJ Wo 
challenging economics and limited funds 
for fiber depOo\PenW� :LreOLne WeOeFoP 
FDrrLerV hDYe VXVWDLnDbOe PDrNeW VhDre Ln 
DreDV Ln ZhLFh Whe\ o΍er fiber Wo Whe 

home.35 However, the lack of homes 
pDVVed b\ XpJrDded ZLreOLne WeOFo 
broDdbDnd �fiber or DdYDnFed Fopper '6/� 
FDXVeV deFOLneV Ln YoLFe Dnd broDdbDnd 
PDrNeW VhDre YerVXV FDbOe FoPpeWLWLon�

On average, wireline telecom carriers 
DFFoXnW for DboXW �� perFenW of FonVXPer 
broDdbDnd FXVWoPerV FoPpDred Wo �� 
perFenW for FDbOe��� Ζn ����� WeOeFoP 
FoPpDnLeV enMo\ed �� perFenW broDdbDnd 
market share.37 &DbOe FoPpeWLWLon drLYeV 
Whe PDMorLW\ of PDrNeW VhDre OoVV� 
+oZeYer� VPDOO� bXW perVLVWenW preVVXre 
from alternative providers that address 
Whe PoVW DWWrDFWLYe PDrNeWV Zhere Whe\ 
fDFe OoZ enWr\ bDrrLerV DOVo FhDOOenJe 
WeOeFoP PDrNeW VhDre� :LreOLne FDrrLerV 
fDre fDr ZorVe Ln YoLFe beFDXVe of ZLreOeVV 

VXbVWLWXWLon� :LreOLne FDrrLer PDrNeW VhDre 
of voice revenue has declined from 79 
percent in 2005 to less than 15 percent in 
2015, most of which has migrated to 
ZLreOeVV onO\�38

ThLV drDPDWLF FXVWoPer DWWrLWLon PD\ 
reVXOW Ln FhDOOenJLnJ finDnFLDOV for Whe 
ZLreOLne WeOeFoP LndXVWr\� &XrrenW Dnd 
forZDrd�OooNLnJ finDnFLDOV OeDYe OLWWOe rooP 
for fiber XpJrDdeV� ([DPLnLnJ Whe reYenXe 
ZDWerfDOO Ln ([hLbLW � dePonVWrDWeV WhDW 
poVW obOLJDWLonV VXFh DV debW Dnd LnWereVW� 
ZLreOLne FoPpDnLeV JenerDWe LnVXɝFLenW 
FDVh ȵoZ Wo re�LnYeVW Ln fiber Wo VXpporW 
reVLdenWLDO broDdbDnd� bXVLneVV VerYLFeV 
or ZLreOeVV denVLfiFDWLon�

Exhibit 7
Average 2016 wireline financials39
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The current wireline industry construct does not incent sufficient broadband deployment

Wireline	share	of	voice	revenue:
2005:	79%
2015:	15%



Network	economics,	
(over)simplified
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Excessive operating expenditures 
caused by legacy network operations 
restrict carriers’ ability to leverage IP 
networking advancements
Motivating carriers to fund fiber 
infrastructure likely requires a method to 
improve carrier margins and free up money 
for capital investment. As market share 
losses in both voice and broadband access 
mount, carriers have been aggressive in 
slashing costs. However, cost reduction 
opportunities are fundamentally limited 
without an ability to completely retire 
legacy TDM products and assets. Without 
the ability to shutter real estate and 
decommission support systems entirely, 
cost cutting alone cannot keep pace with 
customer loss and corresponding revenue 
declines. As legacy TDM wireline networks 
continue to descale, the percentage of fixed 
costs overwhelms the cost structure which 
could lead to even greater margin pressure.

Carriers are willing to invest in, and could 
potentially gain tremendous efficiency from 
deploying new IP networking architectures 
like Software Defined Networks and 
Network Function Virtualization (SDN NFV). 
However, the requirement to operate and 
maintain legacy TDM-based networks 
limits carriers’ ability to take advantage 
of the savings and shift capital to deep 
fiber deployment.

The ratio of cash OPEX to CAPEX in Exhibit 
8 depicts the predicament of operating 
a legacy network given ongoing market 
share loss. Operating two networks 
(legacy TDM and IP) forces the largest 
wireline carriers to spend, on average, 
five to six times as much on operating 
expenses as they do capital expenditures. 
High operating costs due to maintenance 
of legacy products and systems consume 
the vast majority of service revenues, 
leaving less for capital expenditures.

Wireline carriers have both a capital 
intensive and labor-intensive business 
model. Other labor-intensive industries 
such as construction, hospitality and 
agriculture typically have capital intensities 
below 5 percent compared to a typical 
wireline telecom carrier with the expected 
capital intensity of 14–18 percent.45 Shifting 
OPEX dollars to capital investment in fiber 
deployment requires that carriers operate 
one network instead of two. Retirement of 
legacy TDM networks could greatly reduce 
the operating expenses to free up funds 
for fiber investment. TDM retirement 
also frees up capital previously reserved 
for maintenance of the legacy networks 
and systems.

Exhibit 8
2016 Average OPEX to CAPEX ratios44

Wireless

3.8X

Cable Wireline

2.7X

5.2X

Retirement of legacy TDM 
networks would greatly 
reduce operating expenses, 
freeing up funds for fiber 
investment.

70%

30% traditional:	12-15	staff/10k	customers
Iliad,	FR:	3-4	staff/10k



Density	determines	network	
choices
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Rural	deployment	options
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Technology Capacity	in	rural	
areas	(typical)

Advantage Disadvantage

DSL <	5 Mb/s mostly	deployed speed	increase	
requires	active
components	deep	in	
network

4G	LTE ~ 5	Mb/s existing deployment,	
MF	II

limited	capacity	
(current avg.:	2.1	GB/month)

5G
(3.5	GHz,	not	mmWave)

depends on	
deployment	model

saves fiber	drop spectrum
OpEx

satellite
(current	geo)

12	Mb/s nominal no incremental	
deployment	cost

expensive, capacity-
limited,	latency

HFC	(“cable”) 25-100 Mb/s low upgrade	cost	to	1	
Gb/s+

85% of	households

FTTH &	FTTC 100 Mb/s	– 1	Gb/s 20	year	life	time
passive	outside	plant

cost	to	deploy



Problem	likely	capacity,	not	
speed
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June	2017:	100	GB



Rural	options	may	be	
restricted
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Big	Timber,	MT



Broadband	adoption
o Used	to	be	simple	binary:	“are	
you	on	the	Internet?”

o Now:
◦ low-speed	landline	Internet
◦ mobile	Internet
◦ high-speed	Internet

o What	capabilities	matter?
◦ Facebook	and	Whatsapp access?
◦ ability	to	fill	out	job	form?	à
mobile	apps

◦ content	creation	à tethering	ok?
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Despite the demand and economic 
case for deployment, the United States 
lacks the fiber density to make the 
capacity and bandwidth advancements 
necessary to improve the pace of 
innovation and economic growth
FTTH deployments in the United States 
began in 2005 with Verizon’s introduction 
of its fiber optic TV service in Keller, TX to 
9,000 initial customers.26 More than 12 
years later, wireline telecom companies 
pass approximately 26 million houses with 
fiber—less than 20 percent of total US 
houses.27, 28 Telecom companies serve the 
remaining 70 percent with slower copper 
technologies, including Fiber to the Node 
(FTTN) or DSL, and in some cases, offer no 
broadband services at all. Cable has been 
aggressive in deployment of high-speed 
broadband access using DOCSIS 3.0 and 
3.1 upgrades. Cable companies currently 
cover more than 85 percent percent of US 
homes with Internet speeds of 25 Mbps or 
greater, the FCC definition for broadband 
communications services.29, 30, 31

Although a vast majority of US homes 
receive 25 Mbps or faster, many homes are 
still left underserved from a speed 

and competitive-choice perspective. Most 
homes in the United States have few options 
for broadband Internet access at speeds of 
25 Mbps down and 3 Mbps up (25/3 Mbps), 
as shown on the right-hand side of Exhibit 3 
below. Given the limited competition in most 
of the country and the resulting low pressure 
on pricing, there has been limited adoption.

Existing FTTH and DOCSIS broadband 
networks differ from the architecture 
needed to support widespread small 
cell densification. Small cells will require 
dedicated fiber pairs, and thus necessitate 
a higher fiber count. Conversely, fiber to the 
home is architected to maximize the amount 
of fiber shared between subscribers. Without 
access to additional high-speed broadband 
and fiber tailored for small cells, carriers 
lack the economic incentive to deploy small 
cells. Moreover, it is unlikely that carriers will 
take advantage of WiFi offload to decrease 
wireless traffic without more deep fiber to 
transport all that potential new traffic.

Exhibit 3
Consumer choice for 25/3 Mbps service6

While 90 percent of the US has 
access to advanced broadband 
o΍erLnJV� limited competition has 
likely contributed to a relatively low 
adoption rate of only 21 percent.

One provider

No
providers

More than
one provider

Low adoption rate

21%

Carriers will not be able 
to take advantage of WiFi 
offload to decrease wireless 
traffic without more deep 
fiber to transport all that 
potential new traffic.
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the market is saturated and in a slow 
decline. 
 
Broadband Internet is at a different point 
in the consumer adoption curve.  
Despite the findings of a recent well-
publicized and frequently cited survey 
proclaiming a decline in broadband 
penetration in the US, the tracking data 
provide incontrovertible evidence 
that broadband subscriptions in the 
US have continued to grow.  In fact, 
the top broadband providers in the US 
added more subscribers in 2015 than in 
any year since 2010. 
 
With the broadband subscriber base 
increasing, a challenge going forward is 
how it will continue to grow.  Bringing 
broadband to later-adopters (more 
commonly lower income, and/or older 
individuals) and underserved 
populations is extremely important for 
providers and policy-makers alike.  
However, it is inaccurate and overly 
simplistic to conclude that the price 
of broadband service represents the 
major hurdle to adoption.  The roots 
of the “digital divide” go well beyond 
cost. 

 

In a recent LRG study, those who do not 
currently get an Internet service at 
home, and do not plan to subscribe to a 
service in the next six months were 
asked, “what is your most important 
reason for not currently subscribing to 
an Internet service at home?”  Table 2 
shows that 44% answered that they 
have no need for the service, while 
22% cite expense as a reason, and 
10% say that they don’t use the 
Internet enough.  This order of 
responses has been consistent for the 
past several years in LRG studies. 
 
It is important to note that this question 
was asked allowing for open-ended 
responses.  Surveys that provide only 
closed-ended options (especially those 
not including “no need” as one of the 
listed choices) lead to the incorrect 
conclusion that cost is the driving force.  
This is a classic example of the 
importance of survey design; and how 
the questions are asked can significantly 
impact the responses and results. 
 
Cost is certainly an issue in the future 
adoption of Internet service, but the 
benefits of an online subscription have 

* Asked of those who do not currently get an Internet service at home and do not plan to subscribe in the next six months 
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Broadband Continues to 
Grow 
 
            ith 2015 year-end results        
             reported by major providers, it is 
easy to see where the broadband 

Internet and pay-TV 
industries currently 
stand, and the 
progress that has 
been made over 
time.  We continue to 
see two industries at 
different life cycle 
stages. 
 
Table 1 displays the 
cumulative total 
number of 
subscribers for the 
top pay-TV providers 
and for the top 
broadband providers 
at the end of the past 

nine quarters.  The table shows that the 
top pay-TV providers lost about a half 
million subscribers over the past two 
years, while the top broadband 
providers added more than six 
million subscribers over the past two 
years. 
 
These tracking figures may appear 
somewhat different from those in other 
recent reports and surveys.  The figures 
above include DISH’s Internet-delivered 
Sling TV (that debuted in 2015) into the 
counts for the major pay-TV providers.  
Some recent reports exclude Sling from 
the top providers.  Doing so, however, 
provides an inaccurate reflection of the 
market –  equivalent to excluding 
satellite TV providers following their 
launch in 1994, or Telcos in 2006.  Sling 
(and, currently to a far lesser degree, 
Sony’s PlayStation Vue) represents a 
new fourth type of delivery of pay-TV 
service.  Nevertheless, the bottom line 
for the pay-TV industry in the US is that 

W 
 
In this issue:  
 
Broadband Continues to Grow 

Major Pay-TV Providers Lost 
About 380,000 Subscribers in 
2015 

3.1 Million Added Broadband 
From Top Providers in 2015 

81% of US Households Have 
a DVR, Netflix, or use VOD 

Industry by the Numbers 

* The top providers tracked on a pro forma basis account for about 95% of pay-TV subscribers, and about 94% of broadband subscribers in the US 
 

Reason	for	non-adoption

partially
technology =	economics

&	policy
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Conclusions
o We	managed	to	electrify	rural	farms	in	a	decade,	but	have	been	
working	on	broadband	for	two	already

o We	have	not	made	much	progress	in	getting	networks	deployed	
cheaper	and	faster
◦ and	operate	them	more	efficiently
◦ consider	these	as	broader-impact	research	opportunities…

o Adoption	is	probably	harder	than	for	electricity

o Many	of	the	problems	are	incentive	or	non-incentive	problems
◦ we	know	how	to	solve	them,	but	levers	are	missing
◦ or	are	politically	not	feasible
◦ or	some	actors	have	an	active	interest	in	things	not	happening
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Lower	population	density,	
easier	broadband
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Synergies 
between deep 
fiber and adjacent 
services in an 
‘unlimited’ world
Gartner predicts that affluent households 
will have up to 500 connected devices 
by 2022.17 The number of devices and 
associated services provide an opportunity 
for carriers to grow ARPU beyond flat fees 
for unlimited bandwidth. According to 
Deloitte’s 2016 Global Mobile Consumer 
Survey, 75 percent of surveyed consumers 
indicate an interest in home based IoT 
applications, while approximately 65 percent 
and 62 percent of surveyed consumers 
indicate an interest in automotive and 
wearables respectively. In some cases, IoT 
services offer the prospect of new revenue, 
however most connected devices will likely 
require low bandwidth or will likely be WiFi 
enabled and, therefore, may not provide 
carriers with incremental revenue. In such 
cases, carriers have an opportunity to 
increase revenue by offering integration, 
network security, and traffic management 
services within the increasingly complex mix 
of IoT devices and ecosystems. Most users 
want seamless performance despite devices 
using a mix of communications technologies. 
Relationships between hundreds of IoT 
devices and users are complex; most 
households or businesses have multiple 
occupants, making linkages between devices 
and environments difficult. Carriers are well 
positioned to solve IoT integration needs.

Model 1
Why rural broadband is more 
of a challenge in the US than abroad

ΖW LV FOeDr WhDW Whe dLJLWDO dLYLde LV preYDOenW beWZeen XrbDn Dnd rXrDO $PerLFD� 
VhoZn b\ Whe LnFreDVLnJO\ XneYen DFFeVV Wo broDdbDnd� %XW LV WhLV Wrend LVoODWed 
to just America? How are countries with more of a rural population handling the 
ODFN of broDdbDnd DFFeVV"

([DPLnLnJ $XVWrDOLD Dnd &DnDdD proYLdeV Dn LnWereVWLnJ FonWrDVW� DOWhoXJh boWh 
FoXnWrLeV hDYe PXFh OoZer popXODWLon denVLWLeV WhDn Whe 8nLWed 6WDWeV ����� 
Dnd ���� YV ����� peopOe�NP2���� Whe popXODWLon Ln boWh $XVWrDOLD Dnd &DnDdD LV 
VLJnLfiFDnWO\ Pore JeoJrDphLFDOO\ FonFenWrDWed WhDn Ln Whe 8nLWed 6WDWeV�

ThLV PeDnV WhDW Whe FoXnWrLeV fDFe D Yer\ dL΍erenW VeW of FhDOOenJeV� $XVWrDOLD Dnd 
&DnDdD FDn JeW Wo �� perFenW� of fiber FoYerDJe b\ FoYerLnJ � perFenW �������� 
NP�� Dnd � perFenW �������� NP2� reVpeFWLYeO\� To fXOfiOO Whe VDPe obMeFWLYe Ln 
Whe 8nLWed 6WDWeV� Whe FoYerDJe reTXLred LV �� perFenW ���������� NP2�� *LYen Whe 
YDrLDnFeV Ln popXODWLon FonFenWrDWLon� Whe feDVLbLOLW\ of Whe nDWLonDO fiber neWZorN 
DNLn Wo 1%1 Ln $XVWrDOLD LV fDr Pore FoVW prohLbLWLYe for Whe 8nLWed 6WDWeV�

The PDLn FhDOOenJe for Whe 8nLWed 6WDWeV LV Whe VLJnLfiFDnW DreD Dnd perFenWDJe of 
popXODWLon OLYe Ln OoZ ��Ȃ�� peopOe per VTXDre NP� denVLWLeV� TheVe OoZ denVLW\ 
DreDV Dre hDOf Whe WoWDO 8nLWed 6WDWeV DreD bXW OeVV WhDn � perFenW for &DnDdD 
or $XVWrDOLD� ΖW LV WheVe denVLWLeV Zhere Whe depOo\PenW eFonoPLFV JeW Yer\ 
challenging.

Therefore� LW LV LPporWDnW WhDW Whe 8nLWed 6WDWeV DddreVV LWV rXrDO broDdbDnd 
needV ZLWh D YDrLeW\ of DOWernDWLYe WeFhnoOoJLeV VXFh DV VDWeOOLWe� ZLreOeVV 
VoOXWLonV� FDbOe� DOWernDWLYe Fopper �YeFWorLnJ� DdYDnFed '6/� Dnd fiber� $FFeVV 
WeFhnoOoJ\ VhoXOd be bDVed on PDrNeW needV Dnd FoVW VWrXFWXre for D pDrWLFXODr 
JeoJrDph\� YerVXV reJXODWor\ PDndDWe or preVFrLpWLon�

Exhibit B
Population densities in three countries60

United States Australia Canada

Percent of population  Percent of land area

��� 8.7% 0.2% 0.5%

80% 20% 0.9% 1.2%

90% 31% 4.2% 3.3%

Land area Low density (5–50 people per km2) challenge

 Percent of population 37% 18% 14%

 Percent of land area 48% 4% 1.4%

2.91/km2 3.49/km232.45/km2

Deloitte,	2017
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Metrics:	not	Gb/s	or	b/s/Hz,	
but	$/GB	and	$/year
o Consumer	market:	$/GB	delivered
◦ little	willingness	to	pay	for	speed	above	10	Mb/s	for	now
◦ unless	$/GB	à 0,	1	Gb/s	just	threatens	wallet

o NB-IoT:	$/device	+	$/year	cost
◦ compete	with	$0	incremental	cost	BT/Zigbee/WiFi or	LPWAN
◦ include	amortized
◦ typically,	<<	$1/month
◦ predictable	coverage	&	international	reach
◦ alternative	for	one-way:	ATSC	3.0	(50+	miles	reach,	no	incremental	cost)
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Sharing	models:	US
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sharing	(incumbent	+	new	entrant)	vs.	neutral	third	party

DSL
(ILEC)

ducts	&	poles
(electric	utilities	or	ILEC) towers

HFC
fiber

(ILEC,	CATV,	
overbuilder)

spectrum

PHY	(LTE)

+	WISP	&	satellite



Sharing	models:	Canada,	
Europe,	Australia
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spectrum
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usually
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Barriers to Internet adoption 4

User capability. This category includes barriers such as a lack of digital literacy (that is, unfamiliarity 
with or discomfort in using digital technologies to access and use information) and a lack of language 
literacy (that is, the inability to read and write). The root cause of such literacy barriers is often an under-
resourced education system. 

Infrastructure. Barriers in this area include a lack of mobile Internet coverage or network access 
in addition to a lack of adjacent infrastructure such as grid electricity. The root causes of these 
consumer barriers include limited access to international bandwidth; an underdeveloped national core 
network, backhaul, and access infrastructure; limited spectrum availability; a national information and 
communications technology (ICT) strategy that doesn’t effectively address the issue of broadband 
access; and under-resourced infrastructure development. 

5.  These issues cannot be considered in isolation—we found a systematically positive and, in 
some cases large, correlation between barrier categories and with Internet penetration rates. 
We measured the performance of 25 countries against a basket of metrics relating to each category of 
barriers to develop the Internet Barriers Index (Exhibit 3).5 We found that all factors correlate strongly 
and separately with Internet penetration, and all regressions indicate an elastic effect on Internet 
penetration—that is, improvements on each individual pillar of the Internet Barriers Index will have 
a disproportionately positive impact on Internet penetration. In addition, we found a systematically 
positive and, in some cases large, correlation between barrier categories. This implies that the factors 
are not totally independent, and that countries with low Internet penetration tend to have multi-
dimensional bottlenecks when it comes to increasing their Internet adoption. Further, it means that 
meaningfully addressing these barriers and boosting Internet penetration will require coordination 
across Internet ecosystem participants.

5 The Internet Barriers Index ranks 25 developed and developing countries based on their scores in four categories 
of barriers: incentives, low incomes and affordability, user capability, and infrastructure. To create the index, we 
defi ned a basket of standard metrics to quantify each category of barriers, normalized each metric to a scale of 
100 points, weighted each of the metrics equally within each category to generate barrier category scores, and 
then normalized and weighted each of the category scores equally to generate the fi nal index score. Our analysis 
indicated that the Internet Barriers Index has a strong ability to predict the Internet penetration within a country, 
explaining more than half the variance in Internet penetration across countries.

Exhibit 2

Non-Internet users face four categories of barriers

User capability InfrastructureLow incomes and 
affordabilityIncentives

B
ar
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SOURCE: Literature review; expert interviews; McKinsey analysis
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Unfavorable market 
structure

High content and service 
provider costs and 
business model 
constraints
Low awareness or interest 
from brands and 
advertisers
Lack of a trusted logistics 
and payments system
Low ease of 
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Limited Internet freedom 
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4 U.S. Census Bureau

time.10 For example, in 1984, only 
8.2 percent of all households had 
a computer, and in 1997, 18.0 per-
cent of households reported home 
Internet use. This report shows 
that, in 2013, these estimates 
had increased to 83.8 percent for 
household computer ownership 

10 For more information, see <www.census 
.gov/prod/2013pubs/p20-569.pdf>.

and 74.4 percent for household 
Internet use (Table 1). 

In 2013, 78.5 percent of all house-
holds had a desktop or laptop 
computer, while 63.6 percent 
reported a handheld computer, 
such as a smartphone or other 

handheld wireless computer.11 
For Internet use, 73.4 percent of 

11 The estimates in this report (which may 
be shown in maps, text, figures, and tables) 
are based on responses from a sample of the 
population and may differ from actual values 
because of sampling variability or other fac-
tors. As a result, apparent differences between 
the estimates for two or more groups may not 
be statistically significant. Unless otherwise 
noted, all comparative statements have under-
gone statistical testing and are significant at 
the 90 percent confidence level.

Figure 2.  
Percentage of Households With Computers and Internet Use: 2013
(Data based on sample. For information on confidentiality protection, sampling error, nonsampling error, and definitions, 
see www.census.gov/acs/www/)

Note: About 4.2 percent of all households reported household Internet use without a paid subscription. These households are not 

included in this figure.

Source: U.S. Census Bureau, 2013 American Community Survey.
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