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B r o a d b a n d–wh a t i s i t?

The  term  'broadband '  refers  to  an

advanced  telecommunication

service  that  developed  from  a

need  for  greater  amounts  of

information  to  be  transmitted

across  the  Internet .  The  Federal

Communications  Commission

(FCC )  defines  broadband  in  terms

of  speed .  The  current  standard

specif ies  at  least  25  megabits  per

second  (Mbps )  downloading  and  3

Mbps  uploading .  In  essence

broadband  is  a  service  that

enables  rel iable ,  high-speed

transfer  of  data ,  voice  and  video

over  the  Internet .  In  the  1990s ,  the

only  option  to  use  the  Internet

was  through  a  dial-up  connection

using  your  home  phone  l ine

and  a  modem ,  but  the

technologies  have  changed  and

evolved .  As  interest  and  as

Internet  applications  grew ,

solutions  were  needed  to  meet  the

demands  for  greater  data

transmission .  Broadband

connectivity  is  a  foundation  for

economic  growth ,  job  creation ,

global  competit iveness  and  a

better  way  of  l i fe .  It  enables

entirely  new  industries  and

unlocks  vast  new  possibil it ies  for

existing  industries .  Broadband  is

changing  how  we  educate

children ,  deliver  health  care ,

ensure  public  safety ,  engage

government ,  and  access ,  organize

and  disseminate  knowledge  in

communities .
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typ e s  o f  b r o a d b a n d

c o n n e c t i o n s
The  most  common  types  of  broadband  carriers  include :  (1 )  cable  using

coaxial  cable  l ine  originally  used  for  television  signals ;  (2 )  DSL  (Digital

Subscriber  Line )  which  is  carried  along  phone  l ines ;  (3 )  f iber-optic  cable ;  (4 )

mobile  broadband  through  3G  and  4G  mobile  reception ;  and  (5 )  satell ite

transmission .  As  of  2016 ,  59% of  U .S .  customers  had  wired  Internet

connections  via  cable ,  fol lowed  by  DSL  (29%) and  f iber  options  (9%). 

This  l ist  of  broadband  services  includes  a  variety  of  wired  and  wireless

technologies ,  each  of  which  offers  unique  advantages  in  speed  and

capacity ,  rel iabil ity  and  affordabil ity .  All  providers  of  such  broadband

connections  are  called  Internet  Service  Providers  ( ISPs ) .  Wired ,  or  f ixed ,

broadband  services  (DSL ,  cable ,  f iber ,  etc . )  tend  to  be  faster  than  wireless

alternatives ,  but  often  are  not  deployed  to  geographically  remote  areas .

Wireless  broadband  networks ,  which  can  be  accessed  via  cell  phones ,

satell ite ,  and  Wi-Fi  signals ,  provide  advantages  in  mobil ity ,  convenience ,

and  sometimes  cost .  Table  1  presents  some  comparisons .  

NETWORK HOW  I T  WORKS ATTRIBUTES

F ixe d b r o a d b a n d n e two r k s

WIRELINE SERVICES/CABLE PROVIDER

CABLE  BROADBAND USES COAXIAL CABLE

THAT CONNECTS TO

YOUR COMPUTER

THROUGH A MODEM TO

TRANSMIT DATA

FAST SPEEDS 

LESS SIGNAL

DETERIORATIONS 

EXISTING COPPER TELEPHONE LINES

DSL  BROADBAND DSL BROADBAND COMES

FROM YOUR LOCAL

TELEPHONE COMPANY

(I .E . ,  ISP) .

FASTER DATA

TRANSMISSION 

WIRELINE SERVICES 

F IBER  OPTIC  BROADBAND THIS TECHNOLOGY

CONVERTS ELECTRICAL

SIGNALS TO LIGHT ,

WHICH IS SENT

THROUGH TRANSPARENT

GLASS FIBERS .

IMMUNE TO

INTERFERENCE 

SIGNIFICENTLY

FASTER DATA

TRANSFER
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NETWORK ATTRIBUTES

w i r e l e s s b r o a d b a n d n e two r k s

MOBILE PHONE NETWORKS

MOBILE  BROADBAND USERS ARE ABLE TO GET

ONLINE WHEREVER THERE IS A

MOBILE PHONE SIGNAL .  

REQUIRES NO PHYSICAL CABLE

CONNECTION 

SATELLITES AND RADIO WAVES

SATELL ITE  BROADBAND DATA TRANSMISSION DEPENDS ON

THE LOCATION OF A PARTICULAR

SATELLITE PICKING UP THE SIGNAL 

SILO ,  CELL PHONE TOWER

F IXED  WIRELESS FLEXIBLE OPTION FOR RURAL

AREAS THAT HAVE ONLY FEW

WIRED INTERNET CONNECTION

OPTIONS AND THAT CAN

SUPPORT LINE-OF-SIGHT

SERVICES .  

TV White Space Internet involves radio wave frequency ranges that are newly available due

to the recent conversion from analog TV to digital TV. Internet signals are transmitted

through frequencies that used to bring us terrestrial TV broadcasts. This particular set of

frequencies can travel several miles and is affected less by blockages such as buildings.

White Space Internet services are still in an exploratory stage, existing in a few test sites and

experiments.

T V W H I T E S PAC E S I N T E R N E T
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Table 1. Major ISPs & Speed by Broadband Technology
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t h e n e e d f o r s p e e d
UNDERSTANDING  INTERNET  SPEED  &

DATA  CAPS

The  speed  of  broadband  Internet  is  measured  in

megabits  per  second  (Mbps ) .  A  bit  is  the  smallest

unit  of  processable  information ,  and  8  bits

constitute  1  Byte .  From  an  end  users ’  perspective ,

these  two  can  cause  confusion  as  ‘bit ’  is  commonly

used  to  depict  ‘speed ’  while  Byte  is  typically  used

to  depict  ‘size ’  of  a  f i le .  Typically ,  ISPs  provide

information  about  both  speed  and  volume  of  data

transfers  available  with  a  service  plan  ( i .e . ,  amount

of  data  available  for  a  month ) .  Understanding  this

difference  is  useful  when  discerning  the  various

offers  available  from  your  ISPs .  Different

applications  use  different  amounts  of  data  (Error !

Reference  source  not  found . ) ,  and  a  few  ISPs  also

provide  tools  for  estimating  the  size  of  your  data

usage .  For  more  in-depth  and  easier  introduction  to

these  concepts ,  fol low  this  l ink  for  an  informative

video  clip .
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D own l o a d S p e e d & U p l o a d s p e e d
When  using  the  Internet ,  there  are  two  streams  of  data  f low :  (1 )  download  and

(2 )  upload .  Download  speed  is  the  pace  at  which  data  (e .g . ,  websites ,

programs ,  music ,  f i lm ,  etc . )  are  transferred  from  another  source  to  your

device .  On  the  other  hand ,  upload  speed  is  the  speed  at  which  data  are

transmitted  to  other  computers  or  servers  (e .g . ,  speed  when  uploading  a  video

on  YouTube ,  a  picture  on  Instagram ,  etc . )  from  you .  The  FCC  standard  defines

broadband  service  as  an  Internet  connection  service  that  provides  at  least  25

Mbps  of  download  speed  and  3  Mbps  of  upload  speed .  

The  latest  FCC  data  from  2016  indicate  that  maximum  advertised  download

speeds  for  household  services  from  ISPs  range  from  6  Mbps  to  300  Mbps .

Meanwhile  the  maximum  advertised  upload  speeds  range  from  0 .8  Mbps  to  75

Mbps .  Typically ,  broadband  upload  speeds  are  much  slower  than  download

speeds .  This  is  because  people  generally  do  far  more  downloading  than

uploading ,  and  ISPs  engineer  their  networks  to  accommodate  this .  

Broadband  speeds  vary  greatly  depending  on  technology ,  location ,

applications  and  other  factors .  Because  of  this ,  i t  may  be  more  helpful  to

focus  on  “acceptable  broadband ”  speeds ,  which  are  the  speeds  necessary  to

meet  the  particular  demands  of  any  given  market  segment ,  such  as  schools ,

homes ,  businesses  or  medical  centers .  

Figure 1. Median
Download & Upload
Broadband Speed

(Sep. 2015)
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Ac t u a l s p e e d
Most  broadband  services  operate  on  shared  l ines  or  towers  at  some  point  in

the  connection ,  which  means  many  users  in  different  homes /businesses  can

be  using  the  same  l ine  or  tower  at  the  same  t ime .  This  can  potential ly  slow

your  Internet  usage  at  peak  t imes ,  especially  i f  a  particular  provider  favors

certain  types  of  Internet  traff ic  over  others  (perhaps  video  streaming  over

peer-to-peer  f i le  sharing ) .  

There  are  many  other  reasons  why  you  won 't  always  get  your  advertised

speed .  While  advertised  download  speeds  tend  to  start  at  around  10Mbps ,

they  can  range  broadly  (e .g . ,  one  person 's  10  Mbps  connection  can  average

anything  from  1  –  8  Mbps  or  slower ) .  

One  of  the  reasons  for  this  is  that  not  all  infrastructure  is  built  equally :  some

sti l l  incorporate  older  technology .  For  instance ,  in  the  case  of  DSL ,  this

technology  rel ies  on  copper  wires  built  for  transmitting  only  audio  data .  This

inherently  puts  DSL  broadband  at  a  disadvantage  in  terms  of  data

deterioration  rate  and  capacity .  

Figure 2. Average Download & Upload Speed of Fixed and
Mobile Broadband (Q1-Q2 2017)
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S p e e d b e n c h m a r k & b r o a d b a n d d e p l oym e n t
The  FCC ’s 2015  Broadband  Progress  Report  changed  the definit ion  of

broadband  by  raising  the  minimum  download  speeds  needed  from  4  Mbps  to

25  Mbps ,  and  the  minimum  upload  speed  from  1  Mbps  to  3  Mbps ,  which

effectively  tr ipled  the  number  of  U .S .  households  without  broadband  access .

The  agency ’s  latest  2018  Broadband  Deployment  Report  retained  such  higher

standard .  Their  action  underscores  the  changing  standards  for  what  people

consider  to  be  optimal  speeds  and  capacities .  Figure  1  displays  some  median

speeds  by  technology  type .  

Table 2. Approximate Data
Usage by Application Types

The  2018  Report  differentiated  mobile  broadband  standards :  the  agency  did

not  set  a  single  speed  benchmark  for  high-speed  mobile  Internet  connection

( i .e . ,  4G  LTE ) ,  but  rather  used  two  different  benchmarks :  (1 )  a  minimum

advertised  speed  of  5  Mbps  download  and  1  Mbps  upload ;  and  (2 )  a  third-

party  speed  test  data  with  a  median  of  10  Mbps  download  and  3  Mbps  upload

or  higher .  Figure  2  displays  average  speeds  of  f ixed  and  mobile  broadband .  

As  of  year-end  2016 ,  92 .3% of  the  U .S .  population  had  f ixed  broadband  access

meeting  the  current  FCC  definit ions .  Rural  areas  and  tr ibal  lands  lag  in  f ixed

broadband  deployment  compared  to  urban  areas .  Only  69 .3% of  the  rural

population  and  64 .6% of  tr ibal  land  populations  had  access  to  f ixed

broadband  whereas  97 .9% of  the  urban  population  had  a  benchmark

connection .  Refer  to  the  actual  report  for  further  in-depth  information .  
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b r o a d b a n d u s e s
TELEMEDIC INE  

TELEWORKING  

E -GOVERNMENT  

AGRICULTURE  

DISTANCE  LEARNING  

PUBL IC  SAFETY –EMERGENCY

RESPONSE  PUBL IC  SERVICE

MESSAGES

NATIONAL  SECURITY  

SMALL  BUSINESS  ASSISTANCE –

ECONOMIC  GROWTH ,  NEW

INDUSTRY  CREATION

TOURISM  

E -COMMERCE  

ENTERTAINMENT  

Broadband  technologies

continuously  improve  the  amount ,

diversity ,  and  speed  of  data

communicated  through  our

network  infrastructures .  In  our

contemporary  broadband

environment ,  massive  amounts  of

data  in  diverse  forms  (e .g . ,  audio ,

video ,  text ,  etc . )  can  be

communicated  simultaneously  in

nearly  real-t ime .  Such  capabil it ies

have  been  implemented  by  and

have  become  pivotal  aspects  not

only  to  general  consumers  but

also  to  many  industries  such  as :  

B e n e f i t s o f b r o a d b a n d

Broadband  allows  faster  and  wider  dissemination  of  knowledge  and

information .  It  improves  the  eff iciency  and  effectiveness  of  many

industries  through  enhanced  data  and  software  communication

capabil it ies .  Furthermore ,  i t  opens  up  opportunities  for  new

entrepreneurial  ventures ,  consequently  contributing  to  economic

growth .  Governments  around  the  world  increasingly  view  broadband

as  the  “ fourth  util ity ”  alongside  water ,  heating ,  and  electricity ,  and  the

United  Nations  even  declared  access  to  broadband  to  be  a  human

right .  For  example ,  several  countries  such  as  Finland ,  Estonia ,  and

Spain  declared  broadband  access  to  be  a  legal  r ight .  

BENEFITS  FOR  OVERALL  SOCIETY



Mobile  communications  and  broadband  can  be

particularly  helpful  to  the  economies  of  rural

areas ,  which  are  home  to  nearly  three  out  of

four  of  the  world ’s  poor .  Expanding  broadband

networks  to  rural  areas  leads  to  new

opportunities  for  nonagricultural  employment ,

better-paying  agricultural  jobs  and  greater

overall  productivity  compensating  in  part  for

rural  remoteness .  Access  to  broadband  could

also  foster  small-business  growth ,  allow  citizens

in  remote  areas  to  work  from  home ,  provide

greater  access  to  crop  market  prices  and  enable

rural  businesses  to  compete  more  effectively  in

world  markets .

BENEFITS  FOR  UNDERSERVED

COMMUNIT IES

The  benefits  of  broadband  have  been  shown  by

several  studies ,  which  demonstrate  that

broadband  fosters  GDP  growth ,  creates  jobs  and

stimulates  innovation  while  also  enabling

improvements  in  education ,  health  care  and

other  social  services .

As people have broader social networks, which we know are

abetted by things like Internet connectivity, their ability to

seek information, their ability to make smart choices expands;

it grows. So, those social networks, which we don’t usually

measure when we are talking about economic outcomes, are

an amazingly significant input in the entire equation, that’s

something that broadband and that connectivity allows us to

have. 

Sharon Strover, Washington D.C. Meeting on Rural Broadband
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Health Care Delivery   
Remoteness in rural  areas chal lenges proper del ivery of  heal thcare.  Access to
rel iable broadband connect ion provides Internet-enabled heal thcare services such
as telemedicine to a wider rural  populat ion.  This could mit igate problems caused
by physic ian shortages and close urban-rural  gap in terms of  gett ing heal th care
services. 

Improved Educational Opportunit ies    
Wider access to broadband service would let  students expose themselves to new
people,  exper iences and ideas. As increasing proport ions of  students’  work involve
onl ine act iv i t ies,  improving broadband deployment could addi t ional ly br idge the
homework gap for students exper iencing di f f icul ty in complet ing homework when
they lack internet access at  home, compared to those who have access. 

E-government
Greater disseminat ion of  broadband connect iv i ty and incorporat ing the Internet in
var ious government services could al low those in rural  areas to engage in diverse
community act iv i t ies much more easi ly.

Improved Entertainment 
Rel iable broadband connect ion catalyzes access to oceans of  mult imedia content
including entertainment (e.g. ,  onl ine v ideo, game, etc.) ,  news, and other
informat ion. 

Business Eff iciencies 
Uti l izat ion of  Internet through broadband could enhance both indiv idual  and
business product iv i ty by making remote informat ion gather ing, communicat ion and
management easier and more ef f ic ient .
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b e n e f i t s o f b r o a d b a n d d e p l oym e n t

SOME  OF  THE  IMMEDIATE  CASES  OF  SOCIAL  AND  PUBLIC  BENEFITS  OF

WIDER  BROADBAND  DEPLOYMENT




