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Summary 

Key points  

 

• NBN Co’s $700m  Busine ss Fibre  Inve stm e nt, a nnounce d in  Se pte m be r 2020, is 
we ll unde rwa y.  

• The  Busine ss Fib re  Inve stm e nt a nd o the r ne twork upgra de s a re  like ly to  
produce  a  ra nge  of e conom ic be ne fits to  busine ss, via  incre a se s in  broa dba nd 
spe e ds, firm  productivity a nd through incre a se d  com pe tition . 

 

• We  e stima te d  the  total economic benefit  to  Austra lia n  busine sse s to  be  
be twee n $1.8 b illion  a nd $7.2 b illion  in  2024, with  a  m idpoint e stima te  of $4.5 
billion . Around a  qua rte r, or $1.2 billion  of the  $4.5 b illion  e stim a te d , will 
a ccrue  in  regional  a rea s. 

 

• The  be ne fits to  the  e conom y de rive  from  im prove me nts in  firm  productivity – 
how we ll busine sse s turn  inputs in to  outputs. We  fore ca ste d  a n  a ve ra ge  
productivity ga in  from  im prove d broa dba nd se rvice s of 2.0 per cent  a nnua lly 
from  2024. 

 

• Productivity be ne fits of up  to  12 per cent  a re  fore ca ste d  for firm s in  ce rta in  
se ctors. The  m a in  industrie s to  be ne fit from  the  busine ss  in itia tive s a nd 
upgra de s include  profe ssiona l a nd te chnica l se rvice s, pe rsona l a nd 
a dm inistra tive  se rvice s, a nd whole sa le  a nd re ta il tra de . Othe r se ctors, includin g 
construction  a nd he a lth , will a lso  be  ma jor be ne ficia rie s due  to  the  size  a nd 
ge ogra phic spre a d of the se  se ctors.  

• La rge r be ne fits a re  fore ca ste d  in  re giona l a rea s a s the y will be ne fit from  the  
gre a te st whole sa le  pricing d iscounts a nd the  gre a te st incre a se  in  a va ila ble  
spe e ds.  

 

• NBN Co’s e ntry in to  whole sa le  busine ss broa dba nd ma rke ts ha s e nha nce d 
riva lry a nd com pe tition  in  re ta il ma rkets. The re  a re  now 15 na tiona l supplie rs of 
NBN Co’s Ente rprise  Ethe rne t se rvice s, a nd the  busine ss in itia tive s will furthe r 
incre a se  be ne fits in  the  form  of lowe r re ta il price s, re duce d ba rrie rs to  
switching a nd se rvice  innova tion . The  com pe titive  be ne fits will a lso  be  
pa rticula rly e vide nt in  re giona l a re a s give n the  la rge r price  d iscounts a nd 
incre a se  in  spe e ds. 

Business fibre and oth er business broadband initiatives  

This study e xa m ine s the  e conom ic a nd com pe tition  be ne fits of NBN Co’s busine ss in itia tive s, first 
a nnounce d in  Se pte m be r 2020.  

The se  in itia tive s include d thre e  ma in  com pone nts, a s h ighlighte d  in  Figur e 1: 
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• the  in troduction  of 240 Busine ss Fibre  Zone s, includin g 85 in  re giona l a re a s, with  d iscounte d  
whole sa le  price s up  to  67% in  ce rta in  a re a s  

• a cce ss to  Ente rprise  Ethe rne t se rvice  no  upfront build  cost for  90% of Austra lia n  busine sse s, 
a nd  

• othe r ne twork upgra de s tha t will provide  on  dem a nd a cce ss to  spe e ds of up  to 1Gbps spe e ds 
for 75% of NBN Co’s fixe d  line  ne twork.  

Figure 1: Ove rvie w of ne twork inve stm e nts 

 

Source: NBN Co 

More recently, NBN Co has also enhanced its  business satellite offerings , which broaden the 
benefits available for businesses across the whole of Australia.  

What are the key benefits of better broadband for businesses?  

The  busine ss fib re  in itia tive s a nd o the r se rvice  upgra de s we re  e xpe cte d  to  ha ve  two ma in  
be ne fits for busine sse s: 

• To e nha nce  com pe tition  in  busine ss m a rke ts. Com pe tition  ha s h istorica lly be en h inde re d  by 
the  lim ite d  a va ila bility a nd cost of busine ss gra de  se rvice s in  a re a s outside  of b usine ss CBDs; 
pa rticula rly for poin t-to-point fibre  se rvice s which  offe r  the  h ighe st le ve ls of se rvice  qua lity. 

• To re duce  costs a nd e nha nce  productivity of busine sse s, pa rticula rly for (i) busine sse s with in  
Busine ss Fibre  Zone s which  we re  pre viously subje ct to  ge ogra phica lly d iffe re ntia te d  pricing 
a nd (ii) for sm a lle r busine sse s which  fa ce d significa nt upfront costs to  a cce ss b usine ss gra de  
fibre  se rvice s.  
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The  De pa rtm e nt the re fore  com m issione d th is study to : 

• re vie w com petition  in  busine ss m a rke ts a nd the  like ly im pa ct of NBN Co’s busine ss fibre  
In itia tive , to  im prove  com pe tition  in  the se  ma rkets. 

• a sse ss the  e conom ic im pa ct of NBN Co’s busine ss fibre  in itia tive  a nd o the r fixed  line  
upgra de s, including fore ca sting the  like ly im pa ct in  te rm s of cost, productivity a nd be ne fits 
with  conside ra tion  to  location , se rvice  type /industry, busine ss size  a nd the  a ggre ga te d  
e conom ic be ne fits. 

Estimation of economic benefits  

For th is re se a rch , we  de ve lope d a  m e thodology for e stim a ting the  be ne fits for firm s of a dopting 
the  be tte r busine ss broa dba nd se rvice s e na ble d  by the  Busine ss Fibre  Zone s a nd o the r busine ss 
upgra de s.  

Better broadband services can increase firm productivity . Higher firm productivity ultimately 
translates into more and higher -valued outputs , as measured in gross domestic product (GDP), 
and better outcomes for Australian businesses.  

We applied two main methods to quantify the impacts of broadband improvements.  The first is 
to estimate the effect of better broadband on broadband speeds and then on output directly. 
The second is to estimate the effect of better broadband on broadband speeds and then on firm 
productivity directly.  

In undertaking our study, we hav e had regard to similar studies of broadband effects, including 
that prepared by AlphaBeta (2020) for NBN Co. In general, our results should be seen as 
complementary to that study, in that we estimate a subset of the effects estimated, but with 
more detail  on specific industry sectors and locations.  

Direct effects on the value of output  

The relationship between improvements in broadband speeds and  economic growth are well -
established . We used studies of these relationships to estimate impacts on GDP caused by the 
NBN Co business investments.  

We forecast ed an increase in GDP of 0.23% per year in 2024, or approximately $4.5 billion . 
Around one quarter ($1.2 billion ) of this is expected to accrue in regional areas . The forecasted 
impact  of $4.5 billion is a mid point or central estimate, with a likely range of between $1.8 and 
$7.2 billion  (Figure 2).  
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Figure 2: Im pa ct on  Austra lia n  GDP 

 

Source: Frontier Economics analysis of ABS data, Consensus Economics data and Briglauer et al (2021) 

Forecast firm productivity  benefits  

In  a ddition  to  a ggre gate  im pa cts, we  e stima te  e ffe cts on  firm  p roductivity. Estim a ting firm  
productivity e ffe cts a llows for a  m ore  de ta ile d  se ctora l a nd loca tiona l brea kdown of be ne fits. 

Ba se d on the  e stima te d  spee d incre a se  to  2024 for busine ss se rvice s, we  e stim a te d  tha t the  
average firm  productivity be ne fit a cross a ll industrie s will be  a round 2.0% pe r ye a r. The  2.0% 
a ve ra ge  ga in  tra nsla te s to  significa nt ga ins for pa rticula r se ctors, with  profe ssio na l, te chnica l a nd 
scie ntific se rvice s to  im prove  by a s m uch a s 10 pe rce nt, a nd o the r industrie s su ch a s 
construction , a nd re ta il to  expe rie nce  a bove  a ve ra ge  im pa ct a s shown in  Figure 3.  
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Figure 3: Productivity ga ins by industry 

 

Source: Frontier Economics analysis 

Expected benefits vary by location  

We  e stima te d  the  geogra phic d istribution  of be ne fits a s outline d  in  Table 1.  Firm s in  re giona l 
a re a s a re  e xpe cte d  to  be ne fit m ore  tha n  those  in  m etropolita n  a re a s, a s re giona l a rea s a re  le ss 
we ll-se rve d by busine ss-gra de  broa dba nd. For e xam ple , busine ss productivity in  re giona l a re a s 
wa s fore ca st to  incre a se  by a n  a ve ra ge  5.5% pe r a nnum, a nd in  som e  sta te s up  to  6.4%. 

We  a lso  note d  tha t industrie s with  a  la rge r re giona l pre se nce  a re  like ly to  e xperie nce  h ighe r 
be ne fits. For e xa m ple , we  ide ntifie d  se ctors such a s construction  a nd whole sa le /re ta il tra de  a s 
the  m ost significa nt be ne ficia rie s, a s the ir output is m ore  ge ogra phica lly spre ad a cross Austra lia  
tha n  o the r se ctors. 
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Table 1: Ave ra ge  firm  productivity be ne fits by loca tion  

Location  
Business fibre 
zone:  
Metro  /  Regional  

Metro  Regional  

Ne w South  Wa le s 60/36 4.7% 5.6% 

Victoria 35/11 4.7% 5.1% 

Que e nsla nd 20/20 4.6% 5.3% 

South  Austra lia 17/7 4.3% 5.2% 

We ste rn  Austra lia 18/5 4.9% 6.4% 

Ta sm a nia 0/4 - 5.8% 

Austra lia n  Ca pita l Te rritory 4/0 4.0%  

Northe rn  Te rritory 0/3 - 5.4% 

Source: Frontier Economics 

The nature and scope of competition benefits  

A se cond e le m e nt of the  study wa s to  exa m ine  the  im pa ct of the  incre a se  in  a cce ssib ility a nd 
a fforda bility on  com pe tition  in  (i) the  m a rkets in  which  fibre  a nd o the r busine ss  se rvice s a re  
supplie d , a nd (ii) the  m a rke t in  which  re ta il se rvice s a re  provide d to  busine ss use rs.  

Competition for  business -grade services has been geographically uneven  

Whole sa le  a nd re ta il ma rkets for busine ss gra de  se rvice s - de fine d a s h igh  spe e d, sym m e tric 
se rvice s with  a  h ighe r le ve l of se rvice  - ha ve  te nde d to  ha ve  few com pe titors in  Austra lia , exce pt 
for CBD a re a s whe re  m ultip le  networks we re  a va ila ble . More ove r, com pe titors e xpe rie nce d 
d ifficultie s in  supplying m ulti-site  busine ss  custom e rs in  a re a s whe re  the y d id  not ha ve  the ir own 
infra structure  ca pa ble  of supplying bu sine ss gra de  se rvice s. 

Consiste nt with  h istoric industry pra ctice , NBN Co’s cha rge s for busine ss  se rvice s we re  pre viously 
ba se d on four zone s. Price s in  le ss  de nse  a re a s we re  substa ntia lly h ighe r tha n  in  CBD a nd inne r 
m e tropolita n  a rea s. In  tha t light, NBN Co’s upfront a nd ongoing price  d iscounts  for Ente rprise  
Ethe rne t offe rings in  Busine ss Fibre  Zone s ha ve  the  pote ntia l to  substa ntia lly im prove  
com pe titive  outcom e s in  oute r m e tropolita n  a nd re giona l a rea s.  
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The  com pe tition  be ne fits a re  like ly to  a rise  from : 

(i) A furthe r lowe ring of ba rrie rs for re ta il e n try a nd e xpa nsion to  supply busine ss gra de  
se rvice s. NBN Co only supplie s whole sa le  se rvice s a nd ha s a  ma nda te  a nd incentive  
to  incre a se  re ta il com pe tition , a nd the  public na ture  of its pricing offe rs cre a te  
tra nspa re nt pricing be nchm a rks for re ta ile rs.  

(ii) The re  a re  m a ny a rea s in  which  the re  would  only ha ve  be e n one  or two othe r 
supplie rs ca pa ble  of supplying a n  a fforda ble  d ire ct fibre  se rvice s. 

Access to NBN Co’s enterprise services “…allows us to provide the most cost-effective 
mix of our own fibre and third -party fibre such as NBN to deliver complex network 
solutions for major contracts.”   Vocus spokesperson 

Complex to quantify benefits, but strong supporting evidence  

The  re ta il m a rke ts for busine ss gra de  broa dba nd se rvice s a re  m uch m ore  opaque  tha n  
re side ntia l m a rke ts. Price s te nd to  be  individua lly quote d  a nd ne gotia te d  – pa rticula rly for la rge r, 
m ulti-site  custom e rs. This h inde rs  our a bility to  qua ntify be ne fits. None the le ss, we  ca n  ide ntify 
cha nge s in  m a rke t structure  – including 15 na tiona l supplie rs of Ente rprise  Ethe rne t – a nd thre e  
kinds of conduct be ne fits re sulting from  m ore  com pe tition: 

• Increased opportunities for retail switching : 85% of Ente rprise  Ethe rne t conne ctions a re  
a ttributa ble  to  a  d iffe re nt re ta il se rvice  provide r (RSP) tha n  the  RSP tha t wa s providing a  
se rvice  pre viously, with  m ore  tha n  70% of upgra ding TC-4 conne ctions com ing from  a  ne w 
RSP. 

• Discounts  in wholesale and retail prices  a nd  incre a se s in  qua lity of se rvice s: The re  is 
e vide nce  to  sugge st tha t NBN Co’s ste e p  price  d iscounts offe re d  from  Se pte m be r 2020 ha ve  (i) 
be e n pa sse d  through to  e nd use rs a nd (ii) a re  be ing m a tche d a nd in  som e  ca ses be tte re d  by 
o the r ne twork supplie rs. This produce s furthe r be ne fits to  use rs, re ga rdle ss of whe the r e nd 
use rs a ctua lly use  a n  NBN Co se rvice . 

• Increase in retailers ’ ability to bundle service offerings  a cross ne twork p la tform s: a  m uch 
m ore  d ive rse  ra nge  of firm s a re  winning la rge , m ulti-site  contra cts a s RSPs (a nd e ve n non-
RSPs) ha ve  a  m uch-incre a se d  a bility to  put network se rvice s togethe r tha t a re  m ulti-p la tform . 

Benefits of competition for business  

We  a lso  conside re d  the  kinds of busine sse s tha t we re  like ly to  be  be ne fit m ost from  gre a te r 
com pe tition . Ma jor be ne ficia rie s include  firm s in  the  fo llowing se ctors: 

• Construction  

• He a lth  Ca re 

• Mining 

• Re ta il tra de 

• Ma nufa cturing 
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• Tra nsport, posta l a nd wa re housing 

In te re stingly, the se  se ctors a re som ewha t d iffe re nt from  those  tha t should  expe rie nce  the h ighe st 
productivity ga ins, with  both  m ining a nd tra nsport se ctors a ppea ring. This re fle cts tha t firm s in  
the se  se ctors a re  pre se nt in  m a ny pa rts of Austra lia  whe re  the y ha ve  h istorica lly only ha d a cce ss 
to  h ighe r cost se rvice s. 

Lessons from case studies  

We  use  ca se  studie s to  provide  a  be tte r unde rsta nding of how productivity, a cce ss a nd o the r 
be ne fits a re  pra ctica lly be ing e xpe rie nce d by busine sse s (se e  Ca se  studie s with  sum m a ry be low). 
The  ca se  studie s h ighlight the  broa de r productivity a nd socia l be ne fits of the  broa dba nd 
in itia tive s for busine sse s, including m ore  e quity of a cce ss to  d igita l le a rn ing op portunitie s a nd 
im prove d com m unica tion  for worke rs in  re m ote  loca tions. This m a y contribute , for e xa m ple , to  
incre a se d  firm  a nd e m ploym e nt opportunitie s in  re giona l a nd rura l a re a s. 

Figure 4: Ove rvie w of ca se  studie s 
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Figure 5: Quote s from  ca se  studie s – ADW Johnson, Cum ulus Visua l Effe cts a nd Ca tholic 
Educa tion  Ta sma nia 
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1. Introduction 

Background : network upgrades and fibre initiatives  

In  Se pte m be r 2020, NBN Co a nnounce d a  $4.5 b illion  inve stm e nt in  se rvice  im prove m e nts, 
including ne twork upgra de s. The se  inve stm e nts we re  e ndorse d  by Gove rnme nt 1 a nd include d: 

• upgra de s to  de live r u ltra -fa st broa dba nd to  75% of Austra lia n  busine sse s a nd house holds 
conne cte d  to  NBN Co’s fixe d  line  ne twork. 

• the  Busine ss Fibre  In itia tive , a  $700 m illion  inve stm e nt ove r thre e  yea rs to  provide :  

o a n e stim ate d  90% of busine sse s with  a cce ss to  sym m e trica l busine ss gra de  fibre  a t no  
upfront cost, a nd  

o CBD-e quiva le nt whole sa le  Ente rprise  Ethe rne t pricing for bu sine sse s loca te d  with in  240 
Busine ss Fibre  Zone s, with  85 loca te d  in  re giona l Austra lia .  

• $300 m illion  of co-inve stm e nt funding for NBN Co to  pa rtne r with  gove rnm e nts a nd loca l 
councils to  furthe r im p rove  broa dba nd se rvice s in  re giona l Austra lia . 

As ide ntifie d  in  Figure 6, the  inve stm e nts should  m a rke dly incre a se  the  a va ila bility of h ighe r 
spe e ds to  re side ntia l a nd busine ss use rs on  the  fixe d-line  ne twork, with  up  to  75% obta in ing 
spe e ds up  to  1000Mbps.  

Figure  6: Incre a se  in  ava ila ble  spe e ds fo llowing ne twork inve stme nts 

 

Source: NBN Co 

                                                           
1  https://minister.infrastructure.gov.au/fletcher/media -release/45 -billion -nbn -investment -bring -ultra -fast -

broadband -millions -families -and -businesses -and -create -25000 -jobs  

https://minister.infrastructure.gov.au/fletcher/media-release/45-billion-nbn-investment-bring-ultra-fast-broadband-millions-families-and-businesses-and-create-25000-jobs
https://minister.infrastructure.gov.au/fletcher/media-release/45-billion-nbn-investment-bring-ultra-fast-broadband-millions-families-and-businesses-and-create-25000-jobs
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Enhanced business -grade services  

The  busine ss in itia tive s will substa ntia lly incre a se  the  a va ila bility of h ighe r qua lity busine ss gra de  
se rvice s a round Austra lia . The  d istinguishing fe a ture s of busine ss-gra de  se rvice s a re  de scribe d in  
the  box be low. 

: NBN Co’s Busine ss gra de  se rvice s 

NBN Co provide s se rvice s to  busine sse s using its  m ulti-te chnology m ix (MTM) n e twork a nd 
supplie s Ente rprise  Ethe rne t via  a  fibre  optic ne twork (with  poin t-to-point fibre  conne ctions from  
fibre  a cce ss node s). The  re ce ntly-in troduce d busine ss sa te llite  se rvice s round out NBN Co’s su ite  
of busine ss se rvice s . 

At the  tim e  of th is study, Ente rprise  Ethe rne t offe rs the  h ighe st gra de  of se rvice , including: 

• whole sa le  spe e d tie rs from  10/10Mbps to  ne a rly 1/1Gbps.  

• opportunity to  configure  se rvice s to  su it the  spe cific ne e ds of a  busine ss in clud ing a ggre ga tion  
of 1Gbps se rvice s a t a  single  pre m ise . In  fu ture , the re  is a  cle a r te chnology pa th  towa rds to  
fa ste r spe e ds from  10Gbps a nd be yond. 

• Ability to  a cce ss priority da ta  using “Cla ss of Se rvice  – High” (com m itte d  inform a tion  ra te s, or 
CIR): a ll da ta  a lloca te d  to  th is cla ss of se rvice  is give n prio rity ove r be st e fforts re side ntia l a nd 
busine ss tra ffic. 

• a  99.95% ne twork a va ila bility ta rge t. 

NBN Co a lso  supplie s TC-2 a nd TC-4 se rvice s to  busine sse s ove r its MTM ne twork. TC-2 se rvice s 
a re  offe re d  with  CIR, sym m etric spe e ds a nd with  optiona l h ighe r se rvice  le ve ls, but ca nnot 
a chie ve  the  h ighe r spe e ds of Ente rprise  Ethe rne t. 

TC-4 se rvice s a re  a va ila ble  a t fa st spe e ds but on  a n  a sym me tric ba sis (download fa ste r tha n  
uploa d) a nd on a  ‘be st e fforts’ tra ffic p riority ba sis (PIR), a nd a re  m ore  subje ct to  ne twork 
conge stion . This m a ke s the m  le ss su ita ble  for a  ra nge  of busine ss use s, such  a s voice  ca lling a nd 
vide o confe re ncing which  re ly on  h igh  qua lity links. Outside  of voice  a nd vide o, e a ch  busine ss 
a nd industry will ha ve  d iffe re nt use  ca se s of wha t is a  m ission-critica l a pplica tion  tha t will be ne fit 
from  priority da ta . NBN Co indica te s tha t some  e xa m ple s include : 

• Point of sa le  (POS) da ta  ne e de d by re ta ile rs a nd supe rm a rke ts 

• Da ta  use d  by se nsors or robotic m a chine s in  h igh  e nd m a nufa cture rs  

• Archite cture  firm s using da ta -in te nsive  cloud-ba se d a pplications in  the ir de sign  proce sse s 

• CRM a pplica tions use d  by front-of-house  conta ct ce ntre  a ge nts 

• De sign a ge ncie s, vide ogra phe rs, photogra phe rs e tc re gula rly tra nsfe rring la rge  file s 

NBN Co furthe r provide s inform a tion  to  busine sse s a bout se le cting products which  be st m e e t 
the ir ne e ds. Busine ss sa te llite  se rvice s a re  de scribe d in  furthe r de ta il in  se ction  1. 

Source: NBN Co 

Business fibre initiative  

The Business Fibre Initiative has resulted in  substantial discounts for business customers. These 
are summarised  in Box 2. 
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: Price  d iscounts in  Bus ine ss Fib re  Zone s – from  Se pte m be r 2020 2 

From  Se pte m be r 2020, NBN Co ha s substa ntia lly d iscounte d  a nd ra tiona lise d  whole sa le  price s 
for its Ente rprise  Ethe rne t se rvice s in  Busine ss Fib re  Zone s. The  fo llowing Figure  h ighlights tha t 
the  d iscounts d iffe r both  by the  loca tion  of the  zone  a nd the  spe e d of the  se rvice : 

• NBN Co ca te gorise s the  Busine ss Fibre  Zone s in to  d iffe re nt zone s which  e ffe ctive ly re fle ct the  
re m ote ne ss of the  zone  from  CBD a rea s. Zone  3 wa s pre viously the  m ost expensive  zone , so  
the  m ove  to  ‘CBD e quiva le nt’ pricing ha s re sulte d  in  the  la rge st price  d iscounts in  the se  a re a s 
(with  a ll se rvice s a t spe e ds be low 250m bps re ce iving price  d iscounts of m ore  tha n  60%). 

• Se rvice s be low 250m bps ha ve  re ce ive d price  d iscounts re ga rdle ss of zone . 

 

Additiona lly, the  price  d iscounts a re  d iffe re nt by the  cla ss of se rvice , with  the  lowe r cla ss of 
se rvice  re ce iving la rge r d iscounts (re fle cte d  in  the  figure  a bove  for CoS-L).  

Source: NBN Co 

Business satellite services  

The  Sky Muste r sa te llite  se rvice  provide s h igh  spe e d broa dba nd to  a ll Austra lia  through 101 spot 
be a m s.  In  Ma rch 2021, NBN Co furthe r a nnounce d p la ns to  e xpa nd the  num be r of sa te llite  
be a m s that provide d a cce ss to  its busine ss sa te llite  se rvice  (BSS). The se  se rvice s will cove r 100 
pe r ce nt of the  Austra lia n  m a inla nd a nd surrounding la rge  isla nds to  he lp  re ta il se rvice  provide rs 
de live r busine ss-gra de  se rvice s to  busine sse s with  re m ote  ope rations. Along with  e nha nce d 
cove ra ge , NBN Co ha s a lso  d iscounte d  its whole sa le  price  by a pproxima te ly 40 pe r ce nt for the  
ke y busine ss se rvice s.  

                                                           
2 Pricin g was cu rren t du rin g th e perio d o f th e  an alysis, March  to Ju n e 2021. 
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Businesses in Australia make use of broadband internet, but not necessarily 
business grade internet  

The  ne twork upgra de s a nd busine ss fibre  in itia tive s ca n  be  se e n  in  the  conte xt of in te rne t use  by 
Austra lia n  busine sse s. Austra lia n  Bure a u of Sta tistics (ABS) da ta  indica te s tha t: 

• 19 in  20 busine sse s ha ve  in te rne t a cce ss 

• a lm ost a ll of the se  a cce ss the  in te rne t using a  broa dba nd se rvice , a nd th is ha s be e n true  for a  
num be r of ye a rs (se e  Table 2). 

Table 2: Use  of broa dba nd in te rne t in  Austra lia n  busine sse s 

Category  Unit  2014-15 2015-16 2016-17 
Estim a te d  num be r of busine sse s '000 776 799 831 
Busine sse s with  in te rne t a cce ss % 94.8 95.3 95.4 
Busine sse s with  we b pre se nce % 48.6 50.1 51.1 
Busine sse s with  socia l m e dia  pre se nce % 34.0 38.2 40.4 
Busine sse s with  in te rne t a cce ss: 
broa dba nd a s the  ma in  type  of conne ction 

% 99.2 99.3 99.4 

Source: ABS, Summary of IT Use and Innovation in Australian Business, 2018 

The take -up of business grade  services (described in  Box 1) by Australian businesses has been 
slower. Data from the A CCC and NBN Co indicates that the large majority of connections on its 
MTM fixed line network are “best effort” TC -4 services rather than the higher -quality, business -
focuse d TC-2 se rvice s.3 This  is h ighlighte d  in  Figure 7 (a nd e xclude s Ente rprise  Ethe rne t se rvice s). 
The  significa nce  of th is  is tha t m a ny se rvice s so ld  to  busine ss u se rs m a y not be  ide a l to  m ee t the  
curre nt a nd fu ture  ne e ds of Austra lia n  busine sse s - from  ge ne ra l functions such a s m ulti-line  
voice , vide o confe re ncing a nd cloud se rvice s to  industry-spe cific a pplica tions tha t re quire  h ighe r 
qua lity.  

                                                           
3  NBN Co estim at es th at it  serves m ore th an  a  m illion  bu sin esse s with  TC-4 service s. As per Sen ate  Com m ittee  

(En viron m en t an d Com m u n ication s Legisla tion ) Estim at es , Th u rsd ay, 27 May 2021, p. 27. 
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Figure 7: Sha re s of fixe d  line  conne ctions (AVCs) on  NBN Co’s MTM ne twork, De ce m be r 2020, 
e xclude s Ente rprise  Ethe rne t 

 
 

Source: ACCC and NBN estimates 

In part, the services taken by business also reflects that Australian businesses are dominated by 
‘microbusinesses’ with between 0 -4 employees. ABS data for 2019 -20 indicates that 93.0% of  
businesses had turnover of less than $2 million and 28.4% of businesses had turnover of less 
tha n  $50,000.4 A re la tive ly sm a ll num be r of busine sse s usua lly with  m a ny e m ploye e s a re  like ly to  
de m a nd ve ry h igh  gra de  (spe e d a nd qua lity) TC-2 or Ente rprise  Ethe rne t broa dba nd se rvice s. This 
a lso  h ighlights the  im porta nce  of NBN Co’s TC-4 upgra de s for sm a lle r busine sse s, who will be  
a ble  to  a cce ss fa ste r downla nd a nd uploa d spee ds but without som e  of the  o the r fe a ture s of 
busine ss gra de  offe rings. 

The research tasks  

Frontie r Econom ics wa s e nga ge d by the  De pa rtm e nt of Infra structure , Tra nsport, Re giona l 
De ve lopm e nt a nd Comm unica tions to  a sse ss the  like ly e conom ic a nd ma rket im pa ct of the  
Busine ss Fibre  In itia tive  on  Austra lia n  busine ss, a s we ll a s the  im pa ct of o the r re ce ntly 
a nnounce d fixe d  line  upgra de s on  sm a ll busine sse s.   

The  re se a rch  focuse s on  the  im pa ct on  com pe tition , cost a nd productivity to  busine sse s a t the  
busine ss a nd a ggre ga te  le ve l.  Whe re  possib le , we  ha ve  looke d a t im pa cts a cross 
industrie s/se ctors, busine ss  type , size  a nd ge ogra phica l re gions. The  m e thodology we  ha ve  
de ve lope d ca n  be  use d  to  a sse ss the  im pa ct of policy options re la ting to  the  busine ss m a rke t in  
fu ture .   

 

                                                           
4  h ttps://www.a bs.gov.au /st a tistics/ econ o m y/ bu sin ess-in dicat ors/ cou n ts-au stra lian -bu sin e sses -in clu din g-en tries-

an d-exits/la te st-re lea se  

https://www.abs.gov.au/statistics/economy/business-indicators/counts-australian-businesses-including-entries-and-exits/latest-release
https://www.abs.gov.au/statistics/economy/business-indicators/counts-australian-businesses-including-entries-and-exits/latest-release
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About this report  

This re port is o rga nise d  in to  the  fo llowing se ctions: 

• In  section 2,  we  re port our findings on  the  e stim a te d  e conom ic be ne fits of the  busine ss 
in itia tive s 

• In  section 3 , we  conside r the  com petition  be ne fits a ssocia te d  with  the  busine ss in itia tive s 

• In  section 4 , we  provide  some  ca se  studie s on  the  use  of busine ss se rvice s, with  a  focus on  
busine ss fibre  se rvice s. The se  provide  m ore  spe cific e xa m ple s of the  kinds of be ne fits tha t a re  
like ly to  be  re ce ive d by busine sse s tha t a re  d ifficult to  qua ntify in  the  e conom ic a na lysis. 

• In  the  Annexes , we  provide  furthe r de ta ils of our lite ra ture  re vie w (A), e stim a tion  of be ne fits 
(B), industry se ctors  (C) a nd re fe re nce s (D). 
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2. The  economic impact of the  
business initiatives 

Introduction  

For th is re se a rch , we  ha ve  de ve lope d a  me thodology for e stim a ting the  be ne fits for firm s of 
a dopting the  fa ste r busine ss broa dba nd se rvice s e na ble d  by the  Busine ss Fibre  Zone s a nd o the r 
busine ss broa dba nd upgra de s.  

The  prim a ry be ne fit of be tte r broa dba nd on busine ss is through its e ffe ct on  firm productivity . 
Higher firm productivity ultimately translates into more and higher -valued outputs (as measured 
in gross domestic product (GDP), and better outcomes for Australian businesses.   

We have considered two main meth ods to quantify the impacts of broadband improvements. 
The first is to estimate the effect of better broadband on broadband speeds and then on output 
directly. The second is to estimate the effect of better broadband on broadband speeds and then 
on firm pr oductivity directly. These method s are based on published empirical studies applied to 
Australian conditions.  

We first set out the methodology including an overview of the relevant literature, before 
presenting the results. Further details on the methodol ogy and literature are attached as 
Annexes A and B to the report.  

 How broadband can increase firm productivity  

Broadband offers business a combination of general and industry -specific benefits. The main 
sources of benefit are likely to include improved c ommunication tools, better data management 
and software applications, lower cost marketing, applications that reduce administration costs, 
online shops that reduce the need for bricks and mortar and reduce occupancy costs, cloud 
technologies than can reduc e IT spending; and machine to machine technologies that can 
im prove  ca pita l productivity.5 

Som e  spe cific e xa m ple s of how broa dba nd ca n  incre a se  firm  productivity a re  provide d in  Se ction  
4. 

Methodology for assessing economic impacts  

Direction  

The  De pa rtm e nt se le cte d  Frontie r Econom ics through a  com pe titive  procure m e nt proce ss to  
a sse ss the  e conom ic im pa ct of NBN Busine ss Fibre  In itia tive  a nd o the r fixe d  line  upgra de s which  
will be ne fit sm a ll a nd m e dium  busine sse s, ra the r tha n  the  be ne fits of the  NBN a s a  whole  
(Auste nde r re fe re nce  CN3760979). This include s fore ca sting the  like ly im pa ct of the  in itia tive s 
a nd upgra de s in  te rm s of cost, productivity a nd be ne fits with  conside ra tion  to :  

                                                           
5  Deloitte  Acce ss Econ o m ics, Benefits of high speed broadband for Australian Households , Pre pare d for th e  

Dep artm en t of Co m m u n ication s , 2013, p. 10. 
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• loca tion  (Busine ss Fibre  Zone , sta te , re gion) 

• se rvice  type /industry 

• busine ss size   

• a ggre ga te d  e conom ic be ne fits/im pa ct 

We  ha ve  sought to  qua ntify productivity a nd output e ffe cts a s pe r Figure 8, which  is ba se d  on a  
ca te gorisa tion  deve lope d by the  In te rnationa l Te le com m unica tions Union (ITU). Our a na lysis 
looks a t be ne fits to  busine ss use rs. The se  e xte nd be yond the  pure ly d ire ct financia l be ne fits to  
firm s (e .g. from  lowe r price s) to  the  be ne fits from  incre a se d  a va ila bility of h ighe r spe e ds tha t ca n  
m a nife st in  productivity im prove m e nts.  

Figure 8: Re le va nt be ne fits e stim a te d  in  th is study 

 

Source: ITU (2012) 

 

Challenges in estimating benefits  

It m ust be  re cognise d  tha t the re  a re  se ve ra l cha lle nge s to  e stima ting the  e conom ic im pa cts of 
im prove m e nts in  broa dba nd pe rform a nce  on busine sse s, such a s NBN Co’s inve stm e nts. We  
ha ve  conside re d  the se  cha lle nge s in  de ve loping our m e thodology, but we  em pha sise  tha t the se  
poin ts should  a lso  be  ta ke n ca re fully in to  conside ra tion  whe n rea ding our re su lts. In  Table 3 we  
h ighlight the  cha lle nge s in  e stim a ting be ne fits a nd how we  ha ve  a ddre sse d  them . 

Table 3: Cha lle nge s in  e stim a ting e conom ic be ne fits 

Challenge  Mitigation strategy  

La rge  a nd com ple x lite ra ture  on  e conom ic 
be ne fits from  im prove m e nts in  broa dba nd, 
with  le ss on  spe cifics of fa st, sym m e tric, h igh  
qua lity busine ss broa dba nd 

We  ha ve  conducte d  a  wide  re vie w of lite ra ture  
to  ide ntify those  studie s m ost pe rtine nt to  
busine ss broa dba nd, including those  with  a  
significa nt fib re  focus (se e  Anne x B) 
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Challenge  Mitigation strategy  

Ha rd to  pre dict com pe titive  re sponse s to  
busine ss e ntry a nd pricing – which  could  d rive  
furthe r be ne fits  

We  pre se nt re sults in  ra nge s to  a ccount for 
unce rta in ty, a nd re cognise  whethe r re sults 
a re  like ly to  be  conse rva tive 

The re  a re  like ly to  be  d iffe re nce s in  se ctora l / 
size  / loca tiona l re sponse s: 

• Ea ch re gion ha s a  d iffe re nt busine ss m ix, 
a nd e a ch busine ss use s ICT diffe re ntly 

• Re gions with  m ore  busine sse s tha t m ake  
use  of ICT a re  like ly to  se e  la rge r be ne fits 

We  ide ntify da ta  tha t he lps d iffe re ntia te  
e ffe cts be twe e n re gions ba se d on existing 
re giona l pricing, a nd those  ba se d on ICT 
in te nsity or proxie s 

Busine ss se rvice s a nd the ir use s a re  m ore  
com ple x tha n  for re side ntia l use rs, which  
m a ke s be ne fit ide ntifica tion  m ore  com ple x 

We  use  ca se  studie s to  pre se nt illustra tive  
ga ins tha t a re  possib le  with  busine ss 
broa dba nd se rvice s 

The  inve stm e nts com pa re d to  the  ove ra ll 
inve stm e nt in  the  Na tiona l Broa dba nd 
Ne twork a re  re la tive ly m ode st, a nd so  
de te rm ining the  e ffe cts of just the  
incre m e nta l inve stme nt is d ifficult to  
m e a sure . 

Avoiding double  counting of be ne fits – e .g. 
e stim a ting a n  incre a se  in  GDP ca pture s firm  
productivity be ne fits indire ctly. 

The se  cha lle nge s ca n  be  be st a ddre sse d  
through ca re ful pre se nta tion  of re sults; we  
use  d iffe re nt a pproa che s a nd da ta  source s 
whe re  possib le , a nd h ighlight whe re  re sults 
a re  a dditive  or a lte rnative . 

Source: Frontier Economics 

Existing estimates of economic benefit  

AlphaBeta’s study for NBN Co  

In  Se pte m be r 2020, Alpha Beta  publishe d a n  e conom ic im pa ct a na lysis of the  nbn ne twork 
inve stm e nt p la n .6 This  study wa s com m issione d by NBNC Co, a nd the  ke y re sults we re  re porte d  
in  NBN Co’s corpora te  p la n  a nd sum ma rise d  he re  in  Figure 9. 

                                                           
6 Alph aBeta , Economic impact analysis: nbn network investment plan , Sept em ber 2020. 
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Figure 9: Ove rvie w of Alpha Be ta  re sults 

 

Source: NBN Corporate Plan, p. 46. 

These headline findings were reached using a combination of economic analysis methodologies : 

• The  incre a se  in  GDP wa s e stim a te d  using a  com puta ble  ge ne ra l e quilibrium  m ode l, with  new 
busine sse s e stim a te d  ba se d on the  GDP re sult.  

• The  jobs ca lcula tion  is ba se d  on the  d ire ct jobs a t NBN Co to  de live r the  inve stm e nt p la n  with  
indire ct jobs (i.e . those  suppo rte d  by the  inve stm e nt of NBN Co) e stima te d  through the  use  of 
input-output ta b le s.  

Com puta ble  ge ne ra l e quilibrium  m ode ls a nd input-output ta b le s a re  both  ma croe conom ic 
m ode ls of the  e conom y. The  form e r is a  dyna m ic se ctora l m ode l which  ca n  be  “shocke d” to  
re fle ct cha nge s a cross the  e conom y which  re sult from  a  cha nge  in  inputs. An in put-output m ode l 
is a  sta tic se ctora l m ode l of the  e conom y which  is m ost com m only use d  for “m ultip lie r” a na lysis – 
a  first princip le s e stim a te  of the  indire ct a nd ca ta lytic im pa cts of cha nge  in  spending (input) in  the  
e conom y. The se  a pproa che s a re  re gula rly use d  in  e conom ic im pa ct a na lysis a nd a re  be st su ite d  
to  proje cts or policie s which  ha ve  broa d im pa cts a cross the  e conom y. 

Alpha Be ta ’s study focuse s on  the  NBN Co inve stm e nt p la n . It doe s not spe cifically d istinguish  
be twee n im pa cts from  busine ss broa dba nd a nd re side ntia l use s. The  study doe s include  h igh  
le ve l conside ra tion  of the  Busine ss Fibre  Zone s. This in clude s e vide nce  tha t h ighe r in te rne t 
spe e ds a re  a ssocia te d  with  h ighe r a ve ra ge  re ve nue  growth a nd e m ployme nt for sm a ll busine sse s 
(ba se d  on da ta  for 2015-17).  

The  study include s e stim a te d  productivity e ffe cts which  a re  ba se d  on fore ca st cha nge s a nd 
obse rve d re la tionships be twe e n In te rne t spe e ds a nd GDP, a nd In te rne t pe ne tra tion  a nd GDP. 
The se  e stim a te s use  a ve ra ge  cha nge s in  spe e ds/pe ne tration  a cross house holds a nd busine sse s. 
The  e stim a te s a re  conve rte d  to  ove ra ll productivity cha nge s for m ode lling, then  a lloca te d  
be twee n industrie s a ccording to : 

• Busine ss use  of IT (ABS da ta ) 
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• Sha re  of costs a ttributa ble  to  ICT (ABS input output) 

• The  de gre e  to  which  industry wa s unde rse rve d by nbn prior to  the  inve stm e nts.  

The  Alpha Be ta  study use s the se  productivity e ffe cts a s inputs to  a  com puta ble  ge ne ra l 
e quilibrium  m ode l in  orde r to  e stim a te  the  e conom y wide  im pa cts.  

Re la ting the  Alpha Be ta  study ba ck to  th is study, the  ove ra rching point is tha t the y a re  
com ple m e nta ry ra the r tha n  d ire ctly com pa ra ble . Both  studie s ide ntify like ly bene fits from  high 
spe e d broa dba nd, including busine ss gra de  broa dba nd. The  Alpha Be ta  provide s a  h igh-le ve l 
a na lysis of e conom y-wide  im pa cts of the  NBN Co inve stme nt p la n , with  a  sp lit in to  m e tropolita n  
a nd re giona l a rea s. In  contra st, th is study drills down in to  the  spe cific e conom ic im pa cts of NBN 
Co’s busine ss product inve stm e nts, including a na lysis of se ctor a nd loca tion  im pa cts. 
Ne ve rthe le ss, the re  a re  me thodologica l sim ila ritie s such a s focus on  re la ting in te rne t spe e ds a nd 
pe ne tra tion  to  productivity outcom e s, a nd a n  ove ra ll finding of m a te ria l e conom ic be ne fits. 

Other studies  

Anothe r re le va nt re ce nt pa pe r is a  working pa pe r by the  Austra lia n  Gove rnm e nt on  the  e conom ic 
im pa ct of h igh  spe e d broa dba nd on the  a griculture  se ctor. The  pa pe r e stim a ted  tha t the  
“a dditiona l e conom ic be ne fit from  broa dba nd-supporte d  te chnology could  be  be twee n $3.0 a nd 
$10.6 b illion  pe r ye a r (in  2017–18 dolla rs) for the  a gricultura l se ctor by 2029–30, which  re pre se nts 
a n  a dditiona l boost to  e conom ic a ctivity in  a griculture  of be twe e n 4.7 to  16.9 pe r ce nt by 2030.” 
The  pa pe r e stim a te d  that th is e qua te d  to  a n  e conom y-wide  im pa ct in  the  ra nge  $64-299 incre a se  
in  GDP pe r ca pita . 

This pa pe r dre w on e vide nce  from  pre vious studie s which  spe cifica lly looke d a t the  e conom ic 
im pa cts of broa dba nd-supporte d  te chnology in  a griculture . The  m e thodology for e stim a ting the  
e conom ic im pa cts wa s running a  se rie s of sce na rios with  d iffe re nt h igh  le ve l a ssum ptions a round 
im pa ct on  output, inve stme nt a nd tim ing of im pa cts ba se d  on two publishe d studie s. 

The  Austra lia n  Gove rnm e nt pa pe r, while  re la te d , ha s a  slightly d iffe re nt purpose  to  th is study. It 
focuse s so le ly on  a griculture  a nd looks a t long-te rm  im pa cts, whe re a s th is study cove rs a ll 
busine ss a nd cove rs a  shorte r te rm  tim e fra m e . 

A fina l touchpoint for th is study is  in  re la tion  to  the  de ploym e nt a nd take -up of busine ss gra de  
se rvice s in  Ne w Ze a la nd. The  la rge st supplie r of fibre  se rvice s in  Ne w Ze a la nd, Chorus, offe rs 
busine ss fibre  se rvice s in  zone s tha t a re  som e wha t a na logous to  Busine ss Fibre  Zone s in  
Austra lia . The  na sce nt e xpe rie nce s in  Ne w Ze a la nd indica te  tha t ce rta in  se ctors a re  like ly to  be  
ke y be ne ficia rie s from  the se  se rvice s (Box 3) which  provide  use ful conte xt for th is study. 

: Busine ss broa dba nd in  Ne w Ze a la nd 

Ne w Zea la nd ha s unde rta ke n a  susta ine d e ffort ove r the  la st de ca de  to  upgra de  the  broa dba nd 
infra structure  a cross the  country. From  a  busine ss broa dba nd pe rspe ctive , the  ke y in itia tive  ha s 
be e n Chorus’ ro ll out of a  busine ss gra de  fibre  product to  28 m a jor towns a nd citie s a cross Ne w 
Ze a la nd (re fe rre d  to  a s Urba n Fibre  Zone s). This ro ll out wa s com ple te d  in  Nove m be r 2019 a nd is 
so ld  a s a  product ca lle d  “Hype rfibre .” 

Hype rfibre  offe rs sym m e tric spe e ds with  h igh  tra ffic cla ss  options a nd h igh le ve ls of custom e r 
support including “busine ss re store ” should  a  custom e r e xpe rie nce  a  fibre  outage . A 1000 Mbps 
sym m e tric product la unche d in  2014 fo llowe d by 2000 a nd 4000 Mbps products which  we re  
la unche d in  fina ncia l ye a r 2020. A furthe r 8000 Mbps se rvice  ha s since  be e n la unche d. Chorus 
offe rs a cce ss to  the  h ighe st spe e d se rvice s a t re la tive ly m ode st cha rging incre m e nts (m onthly 
cha rge s) for its  busine ss 2000, 4000 a nd 8000 Mbps se rvice s.  
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• The  cha nge  in  upta ke  ove r tim e  of busine sse s with  a  fibre -to-the  pre m ise s conne ction  is 
striking. According to  da ta  from  Sta ts NZ7, ta ke  up  for the se  busine ss pre m ise s rose  from  22% 
in  2014 to  52% in  2018 a nd the n  64% in  2020. The  se ctors with  h ighe st upta ke  in  2020 we re : 

• profe ssiona l, scie ntific & te chnica l se rvice s (84%) 

• inform a tion  m e dia  & te le com m unica tions (86%) 

• fina ncia l & insura nce  se rvice s (89%). 

We  would  expe ct that the  se ctors with  h ighe st take -up ra te s would  close ly corre la te  with  those  
which  find  busine ss  broa dba nd m ost be ne ficia l. The re  is good a lignm e nt of the se  se ctors with  
the  Austra lia n  se ctors e stima te d  to  ha ve  the  h ighe st to ta l fa ctor productivity ga ins in  th is study 
(se e  Figure 15).  

Hype rfibre  would  be  e xpe cte d  to  ha ve  sim ila r be ne fits to  o the r h igh  spe e d busine ss broa dba nd 
products, a s pe r the  lite ra ture . Although it pre da te s the  Hype rfibre  la unch, one e conom ic study 
of firm s in  Ne w Ze a la nd found tha t only firm s m a king com ple m e nta ry inve stme nt ge t 
productivity ga ins from  ultra fa st broa dba nd; th is ca utions a ga inst m e re ly a ssum ing tha t 
de ploym e nt on  its own is sufficie nt to  produce  e conom ic be ne fits.8 The re  is o the r qua lita tive  
e vide nce  (on  the  Hype rfibre  we bsite ) of busine sse s with  h igh  e nd conne ctivity ne e ds (gra phics 
a nd visua l e ffe cts com pa nie s) e xpe rie ncing be ne fits from  be ing a ble  to  quickly sha re  la rge  da ta  
file s with  re m ote  colla bora tors. This is  sim ila r to  the  Austra lia n  e xa m ple  of Cum ulus Visua l Effe cts 
be ne fitting from  a  Giga bit Ente rprise  Ethe rnet product (se e  Box 5). 

The  Ne w Zea la nd expe rie nce  is instructive  for Austra lia . Ne w Zea la nd’s busine ss broa dba nd ro ll 
out pre -da te s the  m a jor in itia tive s in  Austra lia  a nd the re  a re  sim ila ritie s in  scope  (e .g. urba n fib re  
zone s in  Ne w Zea la nd a nd Busine ss Fibre  Zone s in  Austra lia ). Ta ke  up of busine ss se rvice s ha s 
be e n strong, pa rticula rly in  se ctors which  we  ha ve  a lso  ide ntifie d  a s be ne ficia rie s of the  
inve stm e nt. Howe ve r, a s ye t the re  is no  spe cific e conom ic im pa ct a sse ssm e nt for the  Ne w 
Ze a la nd e xpe rie nce  which  could  guide  th is study; o lde r studie s do  howe ve r dra w our a tte ntion  to  
the  com ple xity of the  broa dba nd - productivity be ne fits re la tionship  (a s we  d iscuss fu rthe r in  
Anne x B). 

Review of the economic literature on estimation of economic benefits from 
broadband deployments  

The re  is a  rich  a nd e volving lite ra ture  on  the  e conom ic e ffe cts of broa dba nd. Links be twee n 
broa dba nd inve stme nt, use  a nd broa de r socia l be ne fits ha ve  bee n a  ke y concern  of gove rnm e nts 
for m a ny ye a rs. 

For th is study, we  de ve lop e stim ate s of e ffe cts using e stim a te d  (ca usa l) re la tionships be twe e n 
broa dba nd a nd outcome s such a s GDP, firm  p roductivity a nd o the r be ne fits. The se  e stim ate s a re  
supporte d  by e m pirica l studie s; howe ve r, the  studie s m ust be  ca re fully a pplie d to  the  
circum sta nce s of NBN Co’s fibre  inve stm e nts.9 

                                                           
7  Based on  Stats NZ bu sin ess op eration s su rvey data . 

8  Fablin g an d Grim es (2016). 

9  Th e lim ita tion s are  of two kin ds: (i) en dogen eity between  broa db an d an d th e e con om ic variable s o f in terest an d 
(ii) tran sposin g th e  stu dy to Au str a lian  circu m stan ce s. En do gen eity arises wh en  th e flow of th e  cau sal 
re la tion sh ip is u n clear: do es an  in crease  in  broa db an d p en etra tion  in crea se  GDP, or do es h igh er GDP in crea se  
take-u p of bro ad ban d. Th e se con d issu e arise s a s th ere  ar e  fe w stu die s th at u se  Au stra lian  data  - for th e  effe cts 
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The  fo llowing ta ble  h ighlights the  ke y studie s from  our lite ra ture  re vie w (which  a re  furthe r 
d iscusse d  in  Anne x0). It is cle a r tha t the re  a  fe w studie s close ly re la te d  to  our study que stion , a nd 
no studie s tha t spe cific re fe re nce  Austra lia  (a lthough the re  a re  som e  studie s whe re  Austra lia  
form s one  of num be r of countrie s in  which  e ffe cts a re  m e a sure d). Ca re ful a daption  of e xisting 
studie s is re quire d , including fa ctoring in  e conom y diffe re nce s a s we ll a s the  tre a tme nts 
conside re d  in  the  studie s (i.e . the  ‘drive r’ of the  e stim a te d  cha nge ). 

  

                                                           

to be sim ilar, th e  stu die s will e ith er h ave to reflect to or be  adju ste d to re fle ct th e  Au stra lian  m arke t - e .g. for th e  
in du stry stru ctu re .  
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Table 4: Sum m a ry of findings from  the  lite ra ture  re vie w 

Type of study and key findings  Key authors/contributions*  

Quantifying macroeconomic impacts of broadband deployment  

There is strong evidence that broadband deployment and increases in broadband speeds contribute to 
economic growth (GDP), but relatively few studies on the impact on going to faster fibre services from existing  
broadband. Some r ecent estimates suggest:  

• (ITU 2018) a  cross-country study e stim a te s the  im pa ct of incre a sing broa dba nd pe ne tra tion  by 10% is to  a dd 
0.8% to  1.4% to  GDP (AUD $13 to  $23 b illion) 

• (Brigla ue r 2019) a  cross-country study e stim a te s the  im pa ct of m oving from  ba sic broa dba nd to  100% fibre  
broa dba nd would  incre a se  GDP by 0.2%-0.3% pe r ye a r (AUD $3.6-$5.4 b illion) 

• (Brigla ue r 2021) a  with in-country (re giona l) study e stim a te s that a n  incre a se  in  a ve ra ge  ba ndwidth  spee d by 
one  unit (1 Mbps) induce s a  rise  in  re giona l GDP of 0.18%.  

Brigla ue r e t a l. (2019), Brigla ue r e t a l (2021)*, ITU 
(2018), Soza  a nd Ana lysis Group (2015), Grube r 
e t a l. (2014), Rohm a n a nd Bohlin  (2012), UK 
Broa dba nd Im pa ct Study (2013) 

Firm productivity impacts of broadband deployment  

A num be r of studie s sugge st broa dba nd de ploym e nt incre a se s firm  productivity, with  e stim ate s be twe e n 7 a nd 
10 pe rce nt im prove m e nts in  firm  productivity due  to  broa dba nd de ployme nt. The  Ca nzia n  e t a l study finds a n  
e ffe ct of 9.1% ba se d on a pproxim a te ly 18 m onths of a va ila bility of fa ste r broa dba nd. 

Som e  ca vea ts, with  o the r studie s finding no d ire ct im pa ct on  productivity or po sitive  im pa cts a re  a va ila ble  only 
for ‘skille d’ worke rs or firm s tha t m a ke  com ple m e nta ry inve stm e nts to  im prove ICT utilisa tion 

Positive  im pa ct: Ca nzia n  et a l. (2019), Mölle ryd 
(2015), Grim e s e t a l. (2012), Ipsos MORI (2018) 

No/conditiona l im pa ct: Ake rm a n e t a l. (2015), 
Ha lle r a nd Lyons (2015), Motu  Econom ic a nd 
Public Policy Re se a rch  (2016),  

Employment, job creation and wag es impact of broadband deployment  

La ck of e vide nce  tha t moving from  fa st to  ve ry fa st broa dba nd boosts e m ploym e nt or job  cre a tion , e ve n whe re  
the  sa m e  studie s find  broa dba nd de ployme nt incre a se s GDP 

Howe ve r, som e  studie s find  a  positive  a ssociation  be twe e n broa dba nd pe netration  a nd e m ployme nt with in  
countrie s. For e xa m ple  e vide nce  from  the  UK sugge ste d  a  0.8% positive  e m ploym e nt im pa ct on  re le va nt 
postcode s re ce iving subsid ise d  fib re  de ploym e nt 

Brigla ue r e t a l. (2019)*, Ba i (2016), Mölle ryd 
(2015)*, Ipsos MORI (2018) 
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Type of study and key findings  Key authors/contributions*  

Business creation impacts of broadband deployment  

There is mixed evidence for business creation impact of deployment, though a number of studies suggest 
broadband deployment increases firm productivity. Mölleryd (2015) finds 10% higher fibre penetration 
Increased business creation is correlated with 0.08 more company registrations per 1000 inhabitants per year.  

Hasbi (2017)*, McCoy et al. (2016)*, Mölleryd 
(2015)*, AlphaBeta Advisors (2018)  

Competition benefits of broadband deployment  

Country -level studies indicate that (1) more competition (as measured by reduced market concentration) 
increases fixed broadband penetration and that (2) penetration increase GDP (as above). Moving from 
monopoly to duopoly could increase penetration by 17%.  

US cross-section (state -level) study identif ies significant reduction in residential prices for markets with more 
providers of gigabit internet (>1Gbps), 34 -37% for 1=>2 suppliers  

ITU (2018), Lebourges and Liang (2018) , Aimene 
at el. (2020), Mahoney and Rafer t (2016) 

Labour productivity  

Some studies focus on the relationship between broadband and labour productivity – such as output per 
worker. This can translate to higher GDP, given certain assumptions.  

Sapere has data set that identifies labour productivity  is 29% higher for firms with fibre connections (but cannot 
establish causality)  

Sapere (2018), Hagsten (2015) 

Ancillary benefits of broadband deployment  

A wide range of ancillary benefits may result from broadband deployment, including: decreased driving  (due to 
e-commerce substituting physical trips), improvements in school performance (passing rates), as well as 
potential benefits of additional teleworking, reduced job -search times and additional online education 
participation as a result of broadband d eployment  

Mölleryd (2015) *, Grimes and Townsend 
(2018)*, AlphaBeta Advisors (2018)  

Note: Asterisked (*) studies examine impacts of moving from existing (basic) broadband to fibre -based / ultrafast broadband   

 



Final The economic impact of new NBN investments on business  

 

Frontier Economics 31 

Methodological approach  

Existing studies may understate effects of business broadband  

The  re la tionship  be twe e n im prove me nts in  broa dba nd pe ne tra tion  a nd qua lity on  e conom ic 
growth a re  we ll-e sta blishe d in  the  num e rous studie s cite d . The se  re duce d-form  studie s e xa m ine  
cha nge s in  broa dba nd pe ne tration  a nd spe e d/qua lity a cross the  e conom y, i.e . on  a ve ra ge  a cross 
a ll use rs a nd loca tions. This include s re side ntia l a s we ll a s busine ss use , a nd, com m only, not the  
incre m e nta l be ne fits of fibre  or b usine ss se rvice s . 

Applying te ste d  e m pirica l re lationships tha t a re  de rive d from  a ggre ga te  household  a nd busine ss 
da ta  a ppea rs like ly to  unde rsta te  pote ntia l be ne fits to  the  e conom y a s: 

(i) the re  a re  re lative ly fe w busine ss conne ctions, but  

(ii) busine sse s tha t use  Ente rprise  Ethe rne t ha ve  m ore  e m ploye e s a nd use  h ighe r qua lity 
se rvice s tha t a re  m ore  like ly to  be ne fit from  be tte r broa dba nd. 

Aga inst th is, we  m ust a lso  re cognise  that m a ny busine sse s tha t va lue  broa dband ve ry h ighly will 
a lre a dy have  a cce ss to  busine ss-gra de  broa dba nd (including through loca tion  choice ), a lthough 
e ve n the se  firm s m a y be ne fit by re duce d price s a s a  re sult of a  m ore  com pe titive  m a rke t for 
u ltra fa st broa dba nd. 

Our approach  

We  a dopt a  m e thodology ba se d on the  findings of a  study which  e xa m ine d the  im pa ct of h igh-
spe e d broa dba nd a doption  on the  output of 401 Ge rm a n countie s ove r the  pe riod  2010 to  
2015.10,11 The  study found  tha t a n  incre a se  in  a ve ra ge  ba ndwidth  spe e ds of 1 Mbps induce s a  rise  
in  re giona l GDP of 0.18%, with  sm a lle r incre a se s in  urba n countie s (0.05%) tha n rura l countie s 
(0.23%). Accordingly, to  a pply a  sim ila r a pproa ch we  re quire  a  fore ca st im pa ct of NBN Co’s 
busine ss inve stm e nts on  ba ndwidth  spe e ds. 

To de te rm ine  the  im pa ct on  ba ndwidth  spee ds, we  use d fore ca sts provide d by NBN Co of spe e ds 
of TC-4, TC-2 a nd Ente rprise  Ethe rne t conne ctions, the  num be r of TC-2 a nd Ente rprise  Ethe rne t 
busine ss conne ctions, a nd the  to ta l num be r of conne ctions.12 We  the n e stima ted  the  a ve ra ge  
spe e d incre a se  that wa s attributa ble  to  the  fibre  in itia tive s a nd o the r ne twork upgra de s; th is is 
the  ke y drive r of the  productivity be ne fits a nd incre a se s in  output. 

To a pply the  Brigla ue r e t a l. re sults to  Austra lia  we  first a tte m pt to  a ccount for d iffe re nce s 
be twee n Austra lia  a nd Ge rm a ny. This include s which  pa rts of Austra lia  would  be  cla ssifie d  a s 
urba n or rura l countie s. 

The  Brigla ue r study conside re d  re gions a s u rba n if the y we re  de note d  a s “Kre isfre ie  Sta dt” in  the  
Ge rm a n a dm inistra tive  la ngua ge ; the se  countie s typica lly ha ve  popula tion  of a t le a st 100,000. We  
a ccordingly conside r a s urba n the  significa nt urba n a re a s with in  Austra lia  with  popula tion  of a t 

                                                           
10  Briglau er e t a l, 2021. 

11  Alth ou gh  we recogn ise  th at cross-cou n try stu die s h ave certa in  advan tage s over in tra-cou n try stu dies , ou r view 
is th at th is stu dy best a d dre sses m oves to wards fa ster broa db an d (>25m bp s) th an  available  cross cou n try 
stu dies. 

12  Th e tota l n u m ber o f con n ection s wa s sou rced fro m  th e NBN Corporate  Plan  2021, Table  2. 



Final The economic impact of new NBN investments on business  

 

Frontier Economics 32 

le a st 100,000 a s a t 2020.13 This  yie lds 19 significa nt urba n a re a s, the  sm a lle st be ing Be ndigo with  
a  popula tion  of 102,499 a s a t 2020.14 We  the n de te rm ine  the  gross va lue  a dde d (GVA15) with in  
the  19 se le cte d  urba n a re a s, a nd obta in  GVA e stim ate s in  2020 a s shown in  Table 5. 

Table 5: Output or urba n a nd rura l a re a s 

Area  GVA ($M) 

Urba n  $1,228,189 

Rura l  $469,349 

Tota l  $1,697,537 

Source: Frontier Economics analysis of ABS data 

Key results  

In  a pplying the  e stim ate s of Brigla ue r e t a l (2021), we  note  that d ire ctly m ultip lying the  coe fficie nt 
by the  a ve ra ge  broa dba nd spee d cha nge  m a y not be  a ppropria te : the  spe e ds in  Austra lia  in  
FY2020 a re  conside ra bly h ighe r tha n  that of Ge rm a n countie s ove r the  sa m ple  pe riod . 

To a ccount for th is d iffe re nce , we  norm a lise  using pe rce nta ge s, so  a  1% incre a se  in  downloa d 
spe e ds is a ssocia te d  with  som e  pe rce nta ge  incre a se  in  GDP.16 The  im pa cts d iffe r  m a te ria lly whe n 
e ithe r rura l or urba n countie s a re  conside re d , a s shown in  Table 6. 

Table 6: Ce ntra l im pa ct of incre a se s in  broa dba nd spe e d a nd output, including urba n-rura l 

Result  Impact of 1 Mbps  increase  Impact of 1% increase  

Brigla ue r e t a l – rura l countie s 0.23% 0.058% 

Brigla ue r e t a l – urba n countie s 0.05% 0.024% 

Source: Frontier Economics 

Brigla ue r a t a l note  tha t the  lowe r coe fficie nt e stim ate s for urba n re gions ca n  b e  e xpla ine d by 
d im inishing re turns a nd the  com pa ra tive ly low spe e ds in  rura l countie s.17 We  conside r tha t the  

                                                           
13  Resu lts are  n ot sen sitive  to th e  po pu lation  cu toff. 

14  ABS, Popu lation  estim ate s by sele cte d Non -ABS Stru ctu re s, 2010 to 2020. 

15  Gross Valu e Ad de d (GVA) is th e  valu e of gro ss ou tpu t m in u s in term ediat e  con su m ption . GVA estim ates en a ble  
an alysis o f in du stry con tribu tion s to th e  e con o m y. Se e h ttps:// www.a b s.gov.au /articles /ou tpu t-in dicator-
m eth o d-n ation al-accou n ts.  

16  Th e average down loa d spe ed in  th e  stu dy wa s 29.64 Mbps , or 25.19 if restricted to ru ral cou n ties. 

17  Briglau er (2021), p. 12. 

https://www.abs.gov.au/articles/output-indicator-method-national-accounts
https://www.abs.gov.au/articles/output-indicator-method-national-accounts
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a s the  ga p be twe e n urba n a nd rura l a re a s a re  sm a lle r tha n  the  obse rve d Ge rm a n diffe re nce s 18, 
a nd tha t curre nt spe e ds in  both  a re a s a re  sim ila r to  Ge rm a n urba n spe e ds, we  a pply the  sm a lle r 
urba n coe fficie nt to  a ll a re a s of Austra lia .  

The se  still e ffe cts a ppe a r la rge r tha n  those  using e a rlie r studie s (e .g. Rohm a n a nd Bohlin  
(2012)19). Howe ve r, th is study is m ore  re ce nt a nd use s cha nge s in  spe e ds tha t a re  la rge r in  Mbps 
tha n  e a rlie r studie s, while  conside ring spe e ds tha t a re  som ewha t com pa ra ble  to  those  a dopte d  
in  the  NBN. 

Applying the  im pa cts of Brigla ue r e t a l to  the  pe rce nta ge  im pa ct of spe e ds a ttributa ble  to  NBN 
busine ss inve stm e nts of a round 10% yie lds output im pa cts of 0.23% in  both  urba n a nd rura l 
a re a s.20  The se  im pa cts ca n  be  tra nsla te d  in to  dolla r te rm s by a pplying to  fore cast GVA of e a ch 
a re a , yie ld ing Table 8.21 

Table 7: Im pa cts on  GDP growth by 2024 

Location  Estimate of GDP increment 
per annum, FY2024  

Rura l a re a s 0.23% 

Urba n a re a s 0.23% 

Source: Frontier Economics 

Table 8: GDP impacts 

Area  FY20 FY21 FY22 FY23 FY24 

Urban  $0m $257m $1,365m $2,086m $3,238m 

Rural $0m $98m $522m $797m $1,237m 

Total $0m $355m $1,887m $2,883m $4,476m 

Source: Frontier Economics of ABS data, Consensus Economics data and Briglauer (2021) 

                                                           
18  The ACCC’s March 2021 NBN wholesale market indicators report  indicates no significant differences in CVC per 

connection (either for TC -4 connections or all connections) between regional and metro POIs; the metro regions 
did have slightly higher CVC per connection on average, however.  

19  Rohman and Bohlin find that a doubling of speeds increases GDP by 0.3%, so that a 10% speed increase would 
increase GDP by 0.03%. This study is based on results from 33 OECD countries over 2008 -2010 ; the sample 
mean i s 8.3 mbps, hence 16.6 mbps for a 100% increase.  

20  We assume that urban and rural areas both receive the same uplift in speeds because of the initiative. While it is 
possible that the speed increase is biased towards one area, we have not been provided wi th data to investigate 
the split.  

21  Forecasts of GVA for FY2021 through FY2024 apply the April 2021 Consensus Economics forecasts of Australian 
GDP to 2020 GVA. 



Final The economic impact of new NBN investments on business  

 

Frontier Economics 34 

To a ccom m oda te  unce rta in ty in  the  Brigla ue r re sults, we  produce  bounds on  the  im pa ct by using 
e stim a te s one  sta nda rd  e rror be low a nd a bove  the  ce ntra l e stim a te . This a pproa ch yie lds 
im pa cts a s in  Table 9. 

Table 9: Low, ce ntra l a nd h igh e stim a te s 

Area  Low – impact of speed 
increase  

Central  High  

Rura l / 
Urba n 

0.10% 0.24% 0.39% 

Source: Frontier Economics 

Applying these impacts yields estimates ranging from $1.8 bn to $7.2bn in FY2024, as shown in 
Figure 10. 

Figure 10: Impact on Australian GDP  

 
Source: Frontier Economics of ABS data, Consensus Economics data and Briglauer (2021) 

There is also some uncertainty regarding the  actual impact of the initiative on speed increases. In 
particular, the adoption of  new Enterprise Ethernet services is responsible for almost all of the 
speed increases . It is plausible that some of the additional Enterprise Ethernet connections would 
have been served  by other fibre suppliers. The results we report largely scale with alternative 
estimates; for example,  if additional connections would be served in the counterfactual by other 
suppliers (and retaining the same speeds for Enterprise Ethernet  connections) the benefits as in 
Table 8 would be reduced . 
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Benefits for firm productivity  

Methodological approach  

A se cond type  of a pproa ch to  e stima tion  of e conom ic be ne fits is to  d ire ctly e xam ine  the  like ly 
ga ins in  firm  p roductivity from  be tte r broa dba nd. As ide ntifie d  in  the  lite ra ture  re vie w, the re  a re  
a  ra nge  of ‘m icro’ e m pirica l studie s tha t exam ine  ca usa l re la tionships be twe e n broa dba nd 
a va ila bility a nd a doption  a nd cha nge s in  firm  productivity, whe re  tha t is com monly m e a sure d  a s 
m ulti-fa ctor productivity.22 

Although the re  is no  spe cific Austra lia n  da ta  tha t we  ca n  use  to  e stim ate  cha nge s in  productivity 
from  broa dba nd use , we  ca n  a pply the  re sults of som e  ove rse a s studie s to  Austra lia n  da ta . This 
ca n  provide  a  re a sona ble  pre diction  of the  kinds of e ffe cts tha t we  should  se e  from  NBN Co’s 
busine ss in itia tive s.  

Give n the  na ture  of the  busine ss in itia tive s, we  ca ution  tha t the  firm -spe cific e ffe cts a re  still 
com ple x. The y will de pe nd on m atte rs such a s the  e xte nt of e xisting infra structure , firm  loca tion  
a nd on spe cific busine ss de cisions a bout whe the r a nd how highe r qua lity broadba nd ca n  be  
use d . As a n  e xa m ple , in  Figure 11: Source s of d iffe re nce s in  busine ss  be ne fits we  h ighlight tha t 
the  spe cific be ne fits to  a  busine ss ca n  re a lly only be  unde rstood in  the  conte xt of its loca tion  a nd 
e xisting supplie r of broa dba nd se rvice s. Be ca use  th is gra nula rity of de ta il is not a va ila ble  – for 
e xam ple , we  know a  firm ’s curre nt broa dba nd se rvice  but not its pre ce ding se rvice  – we  ha ve  to  
a ve ra ge  the  e ffe cts ba se d  on  a va ila ble  da ta .  

Figure 11: Source s of d iffe re nce s in  bu sine ss be ne fits  

 

Source: Frontier Economics 

Our overall approach to estimation of firm productivity benefits is summarised in Figure 12. 

                                                           
22  Total- or Multi -factor productivity is a measure of the efficiency at which business conver t inputs into outputs.  
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Figure 12: Me thodology to  e stima te  firm  productivity e ffe cts 

  

Source: Frontier Economics 

Two particular matters are worth addressing  from this figure (in bold):  

• General purpose technologies : Broa dba nd in te rne t is a  ge ne ra l-purpose  te chnology 
(Bre sna ha n a nd Tra jte nbe rg, 1995) tha t is use d  in  m a ny diffe re nt a pplica tions. Like  tra nsport 
a nd e ne rgy innova tions, ge ne ra l purpose  te chnologie s induce  positive  exte rna litie s a nd ha ve  a  
m ore  significa nt im pa ct on  innova tion  be ca use  its e ffe cts a pply to  m a ny othe r m a jor se ctors 
of the  e conom y. “Firm s grow fa ste r a nd a re  m ore  productive  in  countrie s whe re  In te rne t 
a cce ss is be tte r.”23 

• Me a suring productivity (TFP): An e conom y’s production  function  ca n  be  writte n  a s Y = A f(K,L), 
whe re  output Y is a  function  of te chnology / productivity (A), ca pita l (K) a nd La bour (L). The  
change in A over time  is a  me a sure  of m ulti- or to ta l-fa ctor productivity (MFP / TFP). MFP is a  
ce ntra l va ria ble  is studie s of the  im pa ct of broa dba nd on productivity. This ca n  a lso  be  
in te rpre te d  a s a n  incre a se  in  output (se e  Box 4). 

  

                                                           
23  Clarke, Qian g an d Xu , The Internet as a General-Purpose Technology: Firm-Level Evidence from around the World, 

World Ban k Policy Research  Workin g Pap er 7192, p. 5. 
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: Unde rsta nding incre a se s in  firm  productivity a nd output 

A firm ’s production  function  ca n  be  writte n  a s Y = Af(K,L), where output Y is a function of technology 
/ productivity (A), capital (K) and Labour (L). The change in A over time  is a measure of multi - or 
total -factor productivity (MFP or  TFP). 

Using som e  sim ple  growth a ccounting a nd the  com mon Cobb-Dougla s production  function  whe re 
𝑌𝑌 = 𝐴𝐴𝐾𝐾𝛼𝛼𝐿𝐿𝛽𝛽 , we  ca n  see  tha t the  cha nge  in  A ove r tim e  ha s a  d ire ct influe nce  on  output growth, Y. 
Tha t is, ta king logs a nd d iffe re ntia ting with  re spe ct to  tim e : 

𝑌̇𝑌
𝑌𝑌

=
𝐴̇𝐴
𝐴𝐴

+ 𝛼𝛼
𝐾̇𝐾
𝐾𝐾

+ 𝛽𝛽
𝐿̇𝐿
𝐿𝐿

 

Give n fixe d  inputs (i.e . K a nd L), we  ca n  se e  tha t output growth 𝑌̇𝑌
𝑌𝑌
 is de te rm ine d by MFP growth 𝐴̇𝐴

𝐴𝐴
. 

So  the  re sults ca n  a lso  be  in te rpre te d  in  th is  m a nne r; a  10% incre a se  in  MFP growth incre a se s  
output growth by 10%. 

The  fore ca st productivity ga in  m a y a lso  be  conve rte d  in to  a  cost sa ving by using a  Cobb Dougla s  
cost function , which  is the  cost m inim ising solu tion  to  the  Cobb Dougla s production  function . This  
a ssum e s tha t firm s m a inta in  the ir output but be ne fit from  be ing a ble  to  use  fe we r inputs to  
produce  tha t output a t uncha nge d price s. For sm a ll pe rce nta ge  cha nge s in  A a nd a ssum ing 
consta nt re turns the  cost re ductions will be  sim ila r to  the  cha nge s in  A, but of the  opposite  sign  
(i.e . a  1% incre a se  in  A will re duce  costs by 1%). 

Source: Frontier Economics 

The methodology for estimating specific firm productivity  effects  

Our m e thodology is sum m a rise d  in  Figure 13. In  sum m a ry, we : 

• Estim a te d  a n  ave ra ge  productivity ga in  from  the  “trea tme nt” - NBN Co’s re le vant busine ss 
inve stm e nts a nd the ir im pa ct on  the  in te rne t spee d of firm s tha t ta ke  up  its se rvice s 

• Broke  down tha t im pa ct by firm  industry type  a nd by loca tion . 

Figure 13: Me thodology for e stim a ting spe cific firm  p roductivity e ffe cts  

 

Source: Frontier Economics 

We  focusse d  our e stim a tions on  firm s with in  Busine ss Fibre  Zone s, a s we  ha ve  the  m ost 
inform a tion  on  the se  firm s. Howe ve r, the  a ve ra ge  re sults a cross se ctors a re  a lso  re le va nt to  
those  firm s outside  Busine ss Fibre  Zone s. 
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Forecast average productivity gain  

To de rive  a  fore ca st for the  a ve ra ge  productivity ga in , we  a da pte d  the  study of Ca nzia n  e t a l 
(2019) to  Austra lia n  data . This is the  only a va ila ble  publishe d study tha t provides re ce nt da ta  on  
the  re la tionship  be twee n fa ste r broa dba nd a nd firm  productivity (se e  Anne x B for the  lite ra ture  
re vie w) a lthough we  m ust re cognise  tha t it doe s not spe cifica lly ide ntify be ne fits of fib re  
broa dba nd. This study use d Ita lia n  da ta  ba se d  on firm  re sponse s to  incre a se s in  broa dba nd 
spe e d for a  pe riod  of two ye a rs a fte r se rvice s be ca m e  a va ila ble . Two ke y re sults we re  tha t the  
firm s in  re gions subje ct to  the  spe e d incre a se s (of be twe e n 2 to  10 time s 24) e xperie nce d: 

• Incre a se d  re ve nue s by 14.8% (or be twee n 1.6% a nd 28.0%)25 

• Incre a se d  MFP by 9.1% (or be twe e n 3.3% a nd 14.9%) 26 

Ove r a  pe riod  up until one  yea r a fte r incre a se d  ADSL2+ a va ila bility. 

We  a djuste d  the se  e stima te s to  re fle ct two fa ctors: (i) the  like ly spe e d e ffe cts of the  NBN Co 
upgra de s, a nd (ii) for the  industry com position  in  Austra lia , which  is d iffe re nt from  Ita ly.27  

Sectoral effect - IT intensity of a sector  

To bre a k down the  fore ca st e ffe cts by se ctor, we  ca lcula te d  data  on  IT in te nsity by d ivid ing ne t IT 
ca pita l stock by the  net ca pita l stock, by industry. We  the n use d  th is inde x (where  the  a ve ra ge  
industry = 100) to  sca le  the  e ffe cts by industry se ctor. This a djustm e nt sim ply re fle cts tha t the  
industrie s like ly to  re ce ive  the  la rge st be ne fit a re  those  tha t inve st re la tive ly more  ca pita l in  IT 
(Mollye rd , 2015). 

Existing quality effect - area remoteness  

We  think the re  a re  good re a sons to  expe ct the  im pa ct of NBN Co’s inve stme nts to  be  significa ntly 
gre a te r in  a re a s tha t curre ntly ha ve  a cce ss to  only ba sic broa dba nd. This is not sim ply a  function  
of price  d iscounts, but ra the r the  gre a te r qua lity d iffe re ntia l e xpe cte d . So, for e xa m ple , in  CBD 
a re a s that a re  a lrea dy we ll se rve d by fibre , the  e conom ic be ne fits a re  like ly to  be  re la tive ly 
sm a lle r tha n  in  Ba llina  in  re giona l NSW, which  ha s doe s not pre se ntly ha ve  a cce ss for e nte rprise -
gra de  fibre  se rvice s a t no  upfront cost. To a ccount for  the se  loca tiona l e ffe cts, we  constructe d  a n  
inde x for the  re m ote ne ss of the  Busine ss Fib re  Zone s ba se d on NBN Co’s ca te gorisa tions 28 a nd 
use d  the se  to  proxy for pre -upgra de  busine ss in te rne t qua lity.29 

                                                           
24  Th e au th ors sta t e  th at th e  m ajority of u pgrad es were fro m  ADSL (7m b ps) to ADSL2+ (20m bps) - a  2.8 tim es or 

188% in crea se wh ile  so m e service s were  in itia lly su pplied a t 1.2m bp s. Can zian  e t a l (2019), p. 90. 

25  Th e ran ge is calcu lated ba se d on  stan d ard error s from  Can zian  e t a l (2019). We u se +- two st an dard error s o f 
th e  poin t estim ate  t o obt ain  th e  ran ge, m e an in g th at we expect th e  tru e in crea se to lie  with in  th is ran ge with  
95% con fiden ce. 

26  Ibid. 

27  Th e Can zian  e t a l. stu dy u se s dat a  fro m  Tren tin o, a  provin ce in  th e  North  of Ita ly, an d it  exclu des a gricu ltu ral an d 
m in in g com p an ies. As per Table 10 we a dju st th e  resu lts to re flect th e  sign ifican ce o f th ese  two sectors in  
Au stra lia , n otin g th at both  agricu ltu re  an d m in in g are  re la tively sm all u sers of IT co m pare d to oth e r sect ors. 

28  Provid ed by NBN Co.  

29  We re co gn ise  th at th is proxy is im p erfect , an d it  wou ld im prove ou r estim ates if we cou ld u se  a  m o re dire ct 
proxy for existin g qu ality of service , bu t is th e  be st available  a t th is t im e. It  is a lso p ossible  th at th e  treatm en t 
effe cts in  m ore r em ote ar ea s are  n ot h igh er th an  in  oth er area s, a s th e  kin ds of bu sin esse s located  in  th ese  
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Complementary investment effects  

The  e conom ic lite ra ture  a lso  te lls us the  im porta nce  of firm s m a king com ple me nta ry inve stme nts 
to  ge t the  m ost out of h ighe r broa dba nd spe e ds. While  we  conside r tha t th is e ffe ct is im porta nt, 
it is com ple x to  fore ca st which  firm s a re  like ly to  unde rta ke  m ore  of tha t inve stm e nt a nd we  
could  not find  su ita ble  da ta .30 One  a pproa ch ma y be  to  trea t such inve stm e nts as a  b ina ry 
va ria ble  - without such inve stm e nts the  fore ca st be ne fits will not ma te ria lise .31 

Key results  

Overall effects  

As we  ha ve  h ighlighte d  a bove , we  nee de d to  e stim a te  the  cha nge  in  a ve ra ge  spe e d tha t is like ly 
from  the  busine ss fib re  a nd o the r busine ss in itia tive s. This ca n  be  use d  to  sca le  the  e ffe ct in  the  
Ca nzia n  e t a l (2019) study, a ssum ing tha t the  im pa cts from  the  a ve ra ge  spe e d incre a se  a re  
proportiona l.32 Note  tha t for th is pa rt of our study, we  use d the  cha nge s in  spe e ds tha t a re  
expected for business services over-and-above those changes that were likely to have occurred 
without the initiatives. That is because we wish ed to estimate the benefit s for businesses, rather 
than the total speed increase across all users as for Section 2. This forecast captures  expected 
use of all available services by businesses, including Enterprise Ethernet, TC -2 and TC-4. We 
weight ed these forecasts by total speed available rather than simply by connections, reflecting 
the additional benefits obtainable  from the much higher capacity direct fibre connections.  

Scaling also occurred for the different composition of industry in Australia, as highlighted in 
Table 10. 

                                                           

areas may simply choose lower quality broadband services even when higher quality services are available. 
Preliminary analysis of NBN Co’s data indicates that the relative take -up of Enterprise Ethernet is higher in area s 
with higher remoteness scores.  

30  The ABS has recorded evidence, for example, that larger firms are more likely to undertake training and other 
activities likely to enhance the adoption of IT by employees. See ABS 81290DO002_201516 Business Use of 
Inform ation Technology, 2015 -16, Table 18 Implemented management practices for the use of ICT and/or the 
internet, by employment size –2015 -16. However, we cannot identify quantitatively how important these effects 
are likely to be in different locations in Austr alia. 

31  However, we do not have sufficient evidence  to judge whether such effects were important in the Canzian et al 
study, so those estimates are likely to account for the ‘average’ complementary investments made by firms.  

32  It may be argued that the e ffects of higher speeds are increasing in speed, as higher speeds facilitates new 
applications that have a significant impact on productivity. However, it is also conceivable that the positive effect 
will decrease as speeds increase (diminishing returns).  
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Table 10: Ba se  fore ca st firm  productivity ga in  

Result  
Average 
firm TFP 
gain  

Average 
firm 
revenue 
gain  

Notes  

Ca nzia n  e t a l study e ffe ct 9.1% 14.8% 
Ba se d on spe e d a nd o the r be ne fits 
de rive d from  shifts to  busine ss ADSL+ 
se rvice s be twe e n 2010-2015. 

Corre cte d  for Austra lia n  IT 
in te nsity 

6.2% 10.1% 

Ba se d on a ve ra ge  IT in te nsity in  
Austra lia , excluding m ining a nd 
a griculture  which  we re  not include d in  
Ca nzia n  e t a l study 

Corre cte d  for fore ca st 
spe e d incre a se 

2.0% 3.3% 

Ba se d on a  fore ca st spe e d incre a se  
due  to  broa dba nd im provem e nts of 
100% ove r the  pe riod  to  2024, a round 
54% of the  incre a se  in  Ca nzia n  e t a l 
study. 

Source: Frontier Economics 

Expected productivity gains by industry type  

The  bre a kdown of the  ga ins in to  se ctors proce e ds a s de scribe d a bove , using ABS da ta . 

We  first ca lcula te d  IT in te nsity of se ctors, a s shown in  Figure 14. The re  a re  la rge  va ria tions 
be twee n industry se ctors. The  se rvice s se ctors ha ve  a  m uch highe r sha re  of th e ir ca pita l stock in  
IT inve stm e nt. Othe r se ctors with  re la tive ly h igh  in te nsity include  construction , inform a tion  
m e dia  a nd com m unica tions, a nd whole sa le  a nd re ta il tra de . Se ctors with  low inte nsity include  
m ining, a griculture , m a nufa cturing a nd tra nsport.33 Although the se  se ctors ha ve  low IT in te nsity, 
it is a lso  worth  noting tha t som e  of the se  se ctors a re  la rge  a nd inve stm e nts significa nt in  dolla r 
te rm s.  

                                                           
33  We exclu d e in vest m en t in  dwellin gs. 
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Figure 14: IT in te nsity (IT ca pita l stock / Tota l ca pita l stock) for Austra lia n  industry se ctors, 2020 

 

Source: ABS 

The diversity in IT intensity also means that although the aggregate effect might not be 
considered large across all industries, it is reasonably high for particular sectors: note from 
Figure 14 that the effect for professional, scientific and technical services will be more than 5 
times the average effect across industries with no further scaling.  

We then consider ed whether these effects a re likely to directly translate in different productivity 
effects.  For example,  the relationship between IT intensity and estimated productivity benefit 
from faster broadband may show increasing or decreasing returns , or have a fixed and variable 
component .34  

We  use d a  furthe r sca ling fa ctor to  a ccount for re la tive  e ffe ct be twee n se ctors - i.e . we  do not use  
IT in te nsity d ire ctly to  d istribute  the  ove ra ll fore ca st productivity e ffe ct. We  a dopte d  a  sca ling 
fa ctor of 0.75 in  our sta nda rd  ca se 35, a s in  Figure 15. 

                                                           
34  For exa m ple, a ll firm s m a y receive a  ba selin e  fixed ben e fit , an d th en  a  fu rth er ben e fit  de pen din g on  th eir ICT 

in ten sity. 

35  In  oth er word s, th is re du ce s th e  produ ctivity differ en ce between  sect ors - e qu ivalen t to assu m in g th ere  is so m e 
fixed b en efit  to a ll firm s. 
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Figure 15: Fore ca st productivity ga in  by industry 

 

 

Source: Frontier Economics 

The sectors that show the largest benefits  mirror those with the highest IT intensity - mostly 
services sectors, with construction and trade also material . 

Expected productivity gains by location  

As ide ntifie d  e a rlie r, we  a lso  a ccounte d  for d iffe re nt sta rting poin t for  busine ss loca tions. CBD 
a re a s a re  m uch be tte r se rve d with  h igh  spe e d broa dba nd infra structure  tha n  o the r a re a s in  
which  busine ss congre ga te . The re fore , a re a s tha t a re  more  re m ote  re la tive  to  the  CBD tha t ha ve  
not h istorica lly ha d the  be ne fit of e xisting h igh  spe e d infra structure  a nd a va ilability of m ultip le  
com pe ting fibre  ne tworks, a re  like ly to  expe rie nce  m ore  incre m e nta l be ne fits tha n  CBD 
busine sse s, a ll e lse  e qua l. To a ccount for th is, we  constructe d  a n  inde x for the  re m ote ne ss of the  
Busine ss Fibre  Zone s ba se d on NBN Co’s zone  ca te gorisa tions a nd use d the se  to  proxy for pre -
upgra de  busine ss in te rne t qua lity. An e xa m ple  is shown in  Figure 21; ea ch  fibre  zone  wa s 
a ssigne d a  score  de pe nding on how m a ny of its com positiona l SA1 statistica l units 36 a re  in  e a ch  
zone . Ade la ide  CBD re ce ive d a  low score  a s ne a rly a ll of its SA1s a re  in  CBD zone d a re a s, whe rea s 
Albury would  re ce ive d a  h ighe r score  a s th is Busine ss Fib re  Zone  include s a  num be r of zone  2 
a re a s.  

                                                           
36  SA1s h ave a  p o pu lation  of between  200 an d 800 people  with  an  average p opu lation  size  o f a pproxim ately 400 

pe ople . Th ere  are  57,523 sp atia l SA1 region s coverin g th e wh ole  of Au stra lia  with ou t gap s or overla ps. See 
h ttps://www.a bs.gov.au /au ssta t s/a bs@.n sf/ Lo oku p/by%20Su bject/1270.0.55.001~Ju ly%202016~Main %20Featu r
es~Statistical%20Area%20Level%201%20(SA1)~10013.  

https://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/1270.0.55.001%7EJuly%202016%7EMain%20Features%7EStatistical%20Area%20Level%201%20(SA1)%7E10013
https://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/1270.0.55.001%7EJuly%202016%7EMain%20Features%7EStatistical%20Area%20Level%201%20(SA1)%7E10013
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Table 11: Proxy for loca tiona l be ne fits – e xa m ple  of 6 Busine ss Fibre  Zone s 

Business Fibre Zone  CBD Zone 1  Zone 2  Zone 3  Total  

Ade la ide  CBD 58 7 0 0 65 

Alba ny 0 0 44 0 44 

Albury / La vington 41 0 86 0 127 

Ale xa ndria 48 26 0 0 74 

Anne rle y 39 47 0 0 86 

Apple cross - Me lville  0 57 0 0 57 

Source: Frontier Economics based on NBN Co data 

Assigning a different score depending on share of various zones allow ed us to produce forecast 
productivity effects by firm type by Business Fibre Zone. 

Gains by industries in different states  

We  first pre se nt the  re sults by a ve ra ging firm  produ ctivity e ffe cts by Busine ss  Fibre  Zone  loca tion  
in  d iffe re nt sta te s (Figure 16). We  ca n obse rve  sim ila r e ffe cts by Sta te , a lthough the  d iffe re nce s 
be twee n Ta sm a nia  a t 5.8 pe r ce nt a nd ACT a t 4.0% a ppea r non-trivia l. 

We  a lso  note  tha t the  a ve ra ge  re sults re porte d  he re  a ppe a r h ighe r tha n  the  ove ra ll e ffe ct a cross 
a ll industrie s of 2.0%. Tha t is be ca use  the  re sults a re  not we ighte d  to  re fle ct industry size ; the  
d istribution  of e ffe cts indica te s le sse r pe rce nta ge  re turns to  industrie s such a s m ining which  
ha ve  a  re la tive ly h igh  sha re  of ca pita l stock but low IT in te nsity. 
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Figure 16: Ave ra ge  productivity ga in  in  Busine ss Fibre  Zone s, by sta te 

 

 Source: Frontier Economics analysis 

 

Further analysis indicates that the State differences are primarily caused by the location of the 
Business Fibre Zones. Zones in regional areas are forecast to receive greater benefits.  
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Figure 17: Be ne fits by Sta te , Me tro /Re giona l Busine ss Fibre  Zone  loca tion 

 

Source: Frontier Economics analysis 

Gains by industry in different Business Fibre Zone s 

As we  ide ntify a bove , one  issue  with  the  re sults pre se nte d  is tha t the y do not tell us m uch a bout 
the  significa nce  of a  pa rticula r industry in  a  Busine ss Fibre  Zone . For e xa m ple , a  fore ca st tha t 
fina nce  firm s would  e xpe ct a n  incre a se  in  productivity of 15% in  a  pa rticula r zone  m a y ove rsta te  
be ne fits a nd the re  m ight be  ve ry fe w or no  firm s offe ring those  se rvice s in  tha t zone . 

To a ddre ss th is proble m , we  ha ve  e stima te d  the  GVA by industry in  e a ch Busine ss Fibre  Zone . We  
the n use  th is to  ide ntify industry se ctors tha t (i) a re  fore ca st to  re ce ive  a  m a te ria l productivity 
ga in  a nd (ii) contribute  m a te ria lly to  GVA in  tha t fibre  zone . 

To sum m a rise  the  re sults, we  ca lcula te d  a  score  tha t a ccounts for both  fore ca s t productivity ga in  
a nd GVA by industry. We  the n  constructe d  the  fo llowing ta ble  which  ra nks the  score s by industry 
a nd sum s the m  a cross zone s (Table 12). 
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Table 12: GVA-we ighte d  ra nking of industry productivity be ne fits. 

 
Source: Frontier Economic analysis, 

The results indicate that industry sectors such as construction, professional services, retail and wholesale trade, and other services including finance  and insurance 
and health care are likely to receive the greatest share of benefits  in the most Business Fibre Zones. That is, there are many Business Fibre Zones in which these 
se ctors a re  the  b igge st productivity be ne ficia rie s.37 Accounting for output in  the se  re sults a ffe cts the  ra nkings of se ctors to  be ne fit quite  m a te ria lly (a s pe r the  last 
row of the  ta ble ): for e xa m ple , we  note  that the  hea lth  ca re  a nd socia l a ssista nce  se ctor ra nke d on a ve ra ge  11th out of 19th industrie s in  e xpe cte d  be ne fit, but whe n 
GVA is a ccounte d  for th is incre a se s to  5th. This is  pa rticula rly re le va nt in  light of 14 of the  Busine ss Fibre  Zone s in  de dica te d  he a lth  pre cincts ce ntre d  a round a  m a jor 
hospita l. Those  se ctors re ce iving the  le a st be ne fit a re  se ctors with  e ithe r low IT in te nsity (e .g. Mining a nd Agriculture ) or ha ve  a  re la tive ly low sha re  of GVA (public 
a dm inistra tion , a rts a nd re cre a tion). 

                                                           
37  For exa m ple, con stru ction  is th e  bigge st b en eficiary for 93 Bu sin ess Fibre  Zon e s. 
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Som e  se ctors show m ore  wide ly va rying re sults. This include s m a nufa cturing, which  ha s a  h ighe r 
sha re  of GVA in  som e  fibre  zone s. Inform a tion  m e dia  a nd te le com m unica tions a ppe a rs a  
som e what a noma lous re sult, a s one  would  e xpe ct it to  be  a  se ctor that be ne fits significa ntly from  
be tte r broa dba nd. Howeve r, th is re sult m a y a lso  re fle ct that the re  a re  few of the se  kinds of firm s 
in  a re a s outside  of we ll-se rve d ma rkets such a s CBD a re a s - i.e . the y ha ve  a  re la tive ly low sha re  of 
GVA in  m a ny fibre  zone s be ca use  the  broa dba nd infra structure  m a y not support the m , a nd so  
choose  to  loca te  in  bette r se rve d a rea s. 

The t iming of benefits  

The  a va ila bility a nd take -up of broa dba nd se rvice s do  not produce  im m e dia te  be ne fits. Ra the r, 
the  e m pirica l e vide nce  shows tha t be ne fits e m e rge  ove r time  (with  a  la g). This is due  to  
broa dba nd be ing a n  e na bling te chnology – to  a ppropria te  its fu ll be ne fits re quire s inve stm e nts in  
physica l ca pita l (i.e . ne w e quipm e nt, softwa re  or proce sse s) a nd hum a n ca pita l (i.e . tra in ing). 
Ea rly Productivity Com m ission  (2004) re se a rch  on  firm  a doption  of ICTs found tha t the  la g in  
m ost industrie s wa s from  six m onths to  two or thre e  ye a rs, but wa s up  to  four ye a rs in  som e  
ca se s in  the  m ining industry. 

The  Ca nzia n  study (2019) tha t form s the  ba sis for our e stim a te s of productivity be ne fits e xplicitly 
conside rs the  size  of productivity im pa ct a t va rious poin ts in  tim e . So the  a ve rage  ga in  in  
productivity for firm s in  the  sa m ple  wa s 1.4% for e a ch 100 da ys of e xposure , i.e . ADSL2+ 
de ploym e nt in  the  re gion, whe re  the  “fu ll e ffe ct” wa s m e a sure d  a fte r a nothe r 12 m onths (512 
da ys). The  a uthors indica te  tha t “…the  e ffe cts of the  ADSL2+ upgra de  do  not see m  to  be  
conte m pora ne ous but com e  in to  e ffe ct only a fte r one  yea r.”38 

The  na ture  of de ploym e nt of fibre  in  Busine ss Fib re  Zone s is sim ila r to  the  Ca nzia n  study, in  tha t 
the  im pa ct of take -up wa s not d ire ctly m e a sure d  but a ve ra ge d a cross firm s  tha t would  ha ve  bee n 
a ble  to  a cce ss the  upgra de d se rvice . 

NBN Co’s da ta  indica te s tha t the  fu ll im pa ct of the  fibre  in itia tive s m a y ta ke  som e  tim e  to  e m e rge , 
a t le a st in  com pa rison to  e xpe cte d  take -up. For e xa m ple , se e  Figure 18 which  h ighlights the  ra pid  
growth in  to ta l ba ndwidth  ca pa city expe cte d  to  FY2024. 

                                                           
38  Can zian  e t a l (2019), p. 95. 
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Figure 18: Proportion  of to ta l ba ndwidth  ca pa city re lative  to  FY24 ta rge t 

 
Source: Frontier Economics based on NBN projections of take up by connection types. 
Note: Total bandwidth is the product average of the number of Enterprise Ethernet, TC-2 and TC-4 
connection and their respective speeds based on NBN forecasts. The chart shows the proportion of 
total bandwidth over time relative to that expected by FY24. For example, based on NBN data, FY21 will 
have approximately 11% of the total speed/coverage expected in FY24. 

While the average ben efit to a firm in a fibre zone might be initially lower, this could also be 
reflective of low er average take-up rather than smaller benefits for each firm that does take up 
Enterprise Ethernet . Nonetheless, the empirical studies indicate that we should be cautious in 
attributing the timing of benefits too soon after the availability of better services . 

Business satellite services  

NBN Co is a lso  inve sting in  busine ss sa te llite  se rvice s (BSS) to  de live r a  h ighe r q ua lity of se rvice  to  
use rs in  sa te llite  a re a s tha n  sta nda rd  re side ntia l gra de  se rvice s. NBN Co a nnounce d in  Ma rch 
2021 tha t it would  increa se  cove ra ge  from  93% to  100% of Austra lia n  m a inla nd a nd surrounding 
la rge  isla nds, a nd, in  pa ra lle l, lowe r its m onthly whole sa le  cha rge  for the  se rvice  by be twee n 32-
43% de pe nding on the  se rvice .  

As pa rt of BSS, thre e  le ve ls of se rvice  a re  be ing offe re d: 

• Acce ss Ba ndwidth  Se rvice  La ye r 3 (ABSL3) – a  product a im e d a t busine ss custom e rs who 
re quire  h igh  qua lity ba ndwidth  with  a  Com m itte d  Inform a tion  Ra te . De live rs whole sa le  spee ds 
of up  to  50Mbps downloa d, 13 Mbps uploa d (50/13). The  se rvice s a lso  include  ABSL3 burst – 
Com m itte d  Inform a tion  Ra te  ba ndwidth  for critica l busine ss a pplica tions with  a dditiona l 
forwa rd  Pe ak Inform a tion  Ra te  ba ndwidth  in  burst to  10, 20 or 50Mbps. 

• Virtua l ISP (VISP) – a  busine ss product offe ring whole sa le  spe e ds of up  to  30/13Mbps. Othe r 
fe a ture s of VISP include  a llowing se rvice  provide rs to  pool the  da ta  quota s of busine sse s with  
m ultip le  pre m ise s a nd the  se rvice  be ing de ploye d in  ‘sta nd-by’ m ode  (ba ndwidth  a va ila ble  on  
de m a nd). The  sta nd-by m ode  fe ature  a llows VISP to  be  use d  a s a  d isa ste r re cove ry se rvice . 
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• In te rne t of Things – a  busine ss p roduct a im e d a t conne ctivity for re m ote  monitoring of 
infra structure  a nd de vice s. The  ba ndwidth  offe re d  ra nge  from  10/10 kbps to  2/2Mbps to  su it 
the  use  ca se . The  se rvice  offe rs both  a  Com m itte d  Inform a tion  Ra te  a nd Pea k Inform a tion  
Ra te  for conne ctions. 

It would  be  re a sona ble  to  e xpe ct tha t BSS will provide  sim ila r type s of be ne fit to  o the r NBN Co 
busine ss broa dba nd products. Tha t is to  sa y, im prove d conne ctivity will lea d  to busine ss 
productivity be ne fits whe re  the  le ve l of be ne fit va rie s de pe nding on fa ctors including the  se ctor 
of the  busine ss a nd the  incre m e nt of spe e d/re lia bility im prove me nt. 

Give n da ta  lim ita tions — e spe cia lly a round se ctor of busine sse s ta king up BSS a nd the ir pre vious 
da ta  so lu tion  — it is not possib le  to  unde rtake  a  qua ntita tive  a na lysis of the  bene fits of busine ss 
nbn sa te llite  se rvice s. As pre viously m e ntione d, it would  be  e xpe cte d  tha t BSS contribute  to  
busine ss productivity be ne fits. Howe ve r, give n tha t the  na ture  of the  se rvice  a nd in te nde d use rs 
d iffe r from  othe r busine ss broa dba nd products, the  na ture  of the  productivity be ne fits m a y a lso  
d iffe r. For e xa m ple , it ma y be  tha t sa te llite  se rvice s a llow busine sse s to  be  m ore  re sponsive  to  
ope ra tiona l risks a nd issue s with  re m ote  a sse ts ra the r tha n  cha nging the  products a nd se rvice s 
tha t the y offe r custom e rs. It m a y a lso  be  that sa te llite  se rvice s provide  m ore  socia l be ne fits, a s  
BSS a llows re m ote  worke rs to  a cce ss vide o ca lls a nd stre a m ing which  wa s not pre viously 
possib le . An e xa m ple  of be ne fits from  busine ss sa te llite  se rvice s is provide d in  Box 10. 
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3. Competition impacts in marke ts for 
business broadband services 

A se cond e le m e nt of the  study wa s to  exa m ine  the  im pa ct of the  incre a se  in  a cce ssib ility a nd 
a fforda bility on  com pe tition  in  the  (i) the  m a rke ts in  which  fibre  a nd o the r busine ss se rvice s a re  
supplie d , a nd (ii) the  m a rke t in  which  re ta il se rvice s a re  provide d to  busine ss use rs. 

Method for identifying  competition impacts  

The re  is a  re la tive ly sta nda rd  e conom ic a pproa ch to  ide ntify the  e ffe cts of cha nge s in  m a rke t 
conditions (e .g. a  policy cha nge ) on  com pe tition . This  is ide ntifie d  in  Figure 19. 

Figure 19: Ove rvie w of com pe tition  be ne fits m e thodology 

 

Source: Frontier Economics 

The first step is the identify markets in which competition takes place. This will need to include 
some consideration of the product markets , geographic markets, and the different  functional 
markets at which products are offered.  

The second step considers the ‘increment’ of change in action that is being considered - here, the 
development of markets for business services without the investments being made. This may be 
the same as t he ‘status quo’, but in a market with ongoing technological change , may also be a 
change in the speed of investments occurring.  

The third step is to identify how the investments change indicators of competition. The 
conventional economic approach to the as sessment of competition  is to consider three kinds of 
indicators:  structural indicators , behavioural indicators and performance indicators  (the 
‘structure conduct performance framework’). 39  

 

                                                           
39  Th is classification  re flect s th e  stru ctu re-con du ct-p erform an ce fra m e work th at h as b een  th e ba sis o f in du stria l 

econ om ics for m an y year s. Alth ou gh  econ o m ists m ay differ a s to th e  pre cise  form u lation  of th is sch em a (an d its 
predictive  propertie s), th e  idea is th at th e  stru ctu re  o f a  m arket (in  particu lar, th e  pattern s o f firm s with in th e  
m arket an d th e con dition  of en try) is a  key in flu en ce on  patt ern s o f con du ct with in  th e  m arket; an d  th e  pattern s 
of con du ct with in  th e  m arket will resu lt  in  th e  perform an ce of th e  m arket – th e  efficien cy with  wh ich  th e  m arket 
a llocate s re sou rce s in  both  dyn am ic an d sta tic dim en sion s. 
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The  structure -conduct-pe rform a nce  sche m e  ca n be  use d  to  cla ssify va rious indica tors of 
com pe tition:  

● The  structure  o f a  m a rke t ca n  be  exa m ine d to  see  whe the r the  structure  is of a  kind  that is 
like ly to  produce  com pe titive  conduct.  

● Pa tte rns of conduct  ca n  be  e xa m ine d d ire ctly to  a sce rta in  the  e xte nt to  which  firm s with in  the  
m a rke t a re  be ha ving in  a  com pe titive  m a nne r. 

● Performance  m ea sure s ca n  be  exa m ine d to  de te rm ine  whe the r price s a nd e conom ic re turns  
a re  sim ila r to  those  tha t we  would  e xpe ct to  be  ea rne d in  com pe titive  m a rke ts.  

The  a pproa ch we  de scribe  he re  is in  line  with  both  conve ntiona l e conom ic th inking a nd vie ws 
e xpre sse d  by the  Austra lia n  Com pe tition  Tribuna l.40 

Two markets relevant to  business broadband services  

To unde rsta nd com pe tition  a nd com pe titive  be ne fits, we  nee d to  ha ve  som e  insight in to  how 
firm s a re  com pe ting, a nd for wha t. We  use  m a rket de fin ition  to  a ssist th is proce ss.41 It is not, 
howe ve r, ne ce ssa ry to  com e  to  a  conclusive  vie w on the  ma rke t or ma rke ts in  which  NBN Co 
com pe te s for busine ss se rvice s.  

The  proce ss of ide ntifying m a rke ts be gins with  a n  ide ntifica tion  of the  products tha t a re  the  
subje ct of the  a na lysis. He re , our pa rticula r in te re st is in  the  m a rkets in  which  NBN Co provide s 
its busine ss broa dba nd se rvice s, so  it m a ke s se nse  to  be gin  with  ide ntifying the thre e  m a in  kinds 
of NBN busine ss-re la te d  se rvice s tha t a re  re le va nt for th is study: 

• Ente rprise  Ethe rne t se rvice s, a  poin t-to-point fibre  se rvice  

• Ethe rne t se rvice s (TC-2) provide d via  the  ra nge  of te chnologie s a va ila ble  on  the NBN including 
FTTN, FTTC, HFC a nd FTTP (MTM) 

• Re side ntia l gra de  (TC-4) se rvice s a lso  provide d using the  MTM ne tworks, which  a re  not 
spe cifica lly busine ss se rvice s  but a re  use d  by m a ny sm a lle r busine sse s. 

We  a lso  conside r NBN Co’s busine ss sa te llite  se rvice s with in  the  conte xt of th is study. 

The  a sse ssm e nt of substitu tion  in  de m a nd is a  ke y e le m e nt in  de fin ing m a rkets in  com pe tition  
la w. The  e sse ntia l ta sk in  m a rke t de fin ition  is to  de fine  a ll the  products on  the  de m a nd side  that 
buye rs re ga rd  a s re a sona ble  substitu te s for the  product a nd the n to  ide ntify a ll the  se lle rs who 

                                                           
40  Application by Chime Communications Pty Ltd (No 2) [2009] ACompT 2 (27 May 2009) . The Tribunal accepted the 

validity of the structure -conduct -performance schema to review the competitiveness of a market (at 48) : 
 
“In the Tribunal’s view a market is sufficiently competitive if the market experiences at least a reasonable degree 
of rivalry between firms each of which suffers some constraint in the ir use of market power from competitors 
(actual and potential) and from customers. The criteria for such competition are structural (a sufficient number 
of sellers, few inhibitions on entry and expansion), conduct -based (e.g. no collusion between firms, no  
exclusionary or predatory tactics) and performance -based (e.g. firms should be efficient, prices should reflect 
costs and be responsive to changing market forces) ” 

41  The High Court has stated that “Identifying a market and defining its dimensions is "a f ocusing process", 
requiring selection of "what emerges as the clearest picture of the relevant competitive process in the light of 
commercial reality and the purposes of the law”.” ACCC v Flight Centre [2016] HCA49 at [69] . 
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supply or could  pote ntia lly supply the m  – th is is the  re le va nt m a rke t. This e xe rcise  of m a rke t 
de fin ition  include s de fin ing the  ge ogra phica l re a ch of the  re le va nt ma rke t.42 

We  the re fore  nee d to  ide ntify substitu te s for NBN Co’s se rvice s. In  the  fo llowing figure  we  
ide ntify, in  a  stylise d  wa y, the  ke y structure  of how m a rkets for busine ss gra de  se rvice s for h igh  
spe e d, h igh  qua lity, a nd sym m etric spe e d se rvice s.  

Figure 20: Illustra tion  of whole sa le  a nd re ta il ma rkets for busine ss gra de  broa dba nd 

 

Source: Frontier Economics 

In this Figure, we highlight that:  

• NBN com pe te s with  o the r fibre  provide rs (if the re  a re  a ny in  the  ge ogra phic a re a ) to  supply 
se rvice s to  re ta ile rs. 

• Othe r fibre  provide rs m a y or m a y not provide  whole sa le  se rvice s, a nd ma y be  ve rtica lly-
in te gra te d . 

• Re ta ile rs buy inputs from  NBN a nd ca n  se lf-supply o the r inputs (e .g. m obile  se rvice s) to  supply 
to  busine sse s. 

                                                           
42  Th is ap proa ch  dra ws on  th e  b est kn own  Au stra lian  case  on  m arket de fin ition , in  which  th e Trade Practice s 

Tribu n al sta ted th at: “A m arket is th e  ar ea  o f clo se  co m p etition  betwe en  firm s or ... th e  fie ld of rivalry between  
th em . ... With in  th e  bou n ds o f a  m a rket th ere  is su b stitu tion —su bstitu tion  betwe en  on e pro du ct a n d an oth er, 
an d bet we en  on e sou rce o f su p ply an d an oth er , in  resp on se to ch an gin g price s. ... In  determ in in g th e ou ter 
bou n darie s o f th e  m arket we a sk a  qu ite  sim ple  bu t fu n da m en tal qu e stion : if th e  firm  were to ‘give less an d 
ch arge m ore’ wou ld th ere  b e, to pu t th e  m atter colloqu ially, m u ch  o f a  rea ction .” Queensland Cooperative Milling 
Association Ltd/Defiance Holdings Ltd, re proposed merger with Barnes Milling Ltd (1976) ATPR 40-012 
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• The  pote ntia l substitu te s for NBN Co’s se rvice s include  se rvice s provide d using m obile  
ne tworks, sate llite s or fixe d  wire le ss te chnology. 

Wholesale network markets  

Our vie w is tha t the re  a re  whole sa le  ne twork ma rke ts for the  supply of fibre  a n d o the r fixe d  
ne twork se rvice s to  re ta ile rs tha t a re  ca pa ble  of providing busine ss gra de  broa dba nd se rvice s to  
e nd use rs. We  conside r the se  m a rke ts a re  like ly to  be  loca l in  scope . 

We  ha ve  form e d th is view for the  fo llowing re a sons: 

• Purcha se rs of whole sa le  ne twork se rvice s fa ce  fe w good substitu te s for fixe d  ne tworks to  
supply busine ss gra de  se rvice s. The  m a in  substitu te s include  m obile  or fixe d  wire le ss 
ne tworks. It is p la usib le  tha t, a t the  ma rgin , som e  re ta ile rs m a y se ek to  supply e nd use rs using 
o the r te chnologie s but the re  a re  funda m e nta l lim itations a ssocia te d  with  the se te chnologie s 
in  supplying sym m e tric, h igh  spe e d se rvice s with  ve ry h igh  re lia bility. Mobile  a nd fixe d  
wire le ss ne tworks a re  subje ct to  ca pa city lim ita tions re lating to  a va ila ble  spe ctrum  (which  
incre a se s costs) a nd subje ct to  pe rform a nce  de gra da tion  from  build ings a nd o the r obsta cle s 
which  lim its the ir re lia bility com pa re d to  a  fixe d  conne ction . 

• The re  is little  possib ility of ge ogra phic sub stitu tion  - i.e . to  purcha se  se rvice  in  o the r 
ge ogra phic a re a s. The re  a re  ve ry h igh  fixe d  a nd sunk costs a ssocia te d  with  the  supply of fixe d  
ne twork se rvice s. It is m ost com m only the  ca se  tha t a ny pre ssure  from  substitu tion  com e s 
from  ne tworks tha t a re  loca te d  ne a rby, a s it is m uch che a pe r to  exte nd a n  e xisting ne twork to  
a  custom e r. 

Retail broadband service markets  

In  contra st to  whole sa le  m a rke ts, the  reta il ma rke ts for busine ss-gra de  broa dba nd supply a ppe a r 
to  be  na tiona l. We  ha ve  form e d th is vie w for the  fo llowing re a sons: 

• For sim ila r re a sons a s for whole sa le  m a rkets, e nd use rs ha ve  spe cific ne e ds for  busine ss 
gra de  se rvice s tha t a re  d ifficult to  m e e t using o the r non-fixe d line  ne tworks. 

• Most re ta il supplie rs of busine ss gra de  se rvice s ope ra te  on  a  nationa l ba sis, including a ll of 
the  la rge r supplie rs such a s Te lstra , Optus, TPG Te le com  a nd Vocus. This is  like ly to  be  
be ca use  the re  a re  e conom ie s in  ha ving a  re ta il pre se nce  a cross Austra lia . This a llows ke y fixe d  
costs, such a s m a rke ting a nd bra nding, to  be  spre a d  a cross a  gre a te r use  ba se, a s we ll a s 
a llowing som e  e conom ie s of sca le  in  ba ckha ul ne tworks a nd re la te d  se rvice  marke ts. 
Howe ve r, to  the  e xte nt that re ta ile rs ope ra te  some  fibre  ne tworks, the se  a re  conce ntra te d  in  
CBD a nd inne r m e tropolita n  a rea s. 

Competition in business markets without the investment  

NBN Co in troduce d busine ss-gra de  se rvice s in to  ne twork (TC-2) progre ssive ly from  2013 a nd 
Ente rprise  Ethe rne t se rvice s in  2018. Prior to  NBN Co’s e ntry in to  the  busine ss gra de  m a rkets, 
Te lstra  ha d  h igh  sha re s of (re ta il) m a rke ts supplying fixe d  busine ss gra de  broa dba nd a nd re la te d  
se rvice s, a t le a st whe n e xa m ine d a t a  na tiona l le ve l. 

Inform a tion  we  ha ve  ga the re d  sugge sts tha t, a t tha t time , Te lstra  ha d  the  ma jority fibre  footprin t, 
build ings conne cte d  with  fibre  (lit build in gs), a nd m ore  re ve nue  - se e  Figure 21. This  doe s not 
e xa ctly a lign  with  our m a rket de fin ition , which  would  pote ntia lly cove r a  broa de r scope  of 
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se rvice s tha n  tha t illustra te d  he re  a nd would  a lso  conside r loca l whole sa le  m a rke ts. None the le ss, 
it doe s de m onstra te  tha t: 

• Te lstra  wa s the  ma rke t lea de r a cross the se  se rvice s 

• Ma rke ts we re  like ly to  be  h ighly conce ntra te d , noting that He rfinda hl-Hirschm an inde xe s 
(which  a re  ca lcula te d  using the  sum  of squa re s of m a rke t sha re s)43 for a ny of the se  m e a sure s 
would  be  be twe e n 4,500 a nd 5,500 - which  is h ighly conce ntra te d .44 

Note  that it is a lso  ve ry like ly that the re  is conside ra ble  or close -to-unive rsa l ove rla p  in  fibre  a nd 
lit build ings, so  tha t the se  sha re s to  som e  de gre e  ma sk that the re  is conside rable  com pe tition  in  
som e  a rea s a nd little  in  o the rs. 

Figure 21: Estima te d  sha re s of fibre , sha re s of lit build in gs a nd sha re  of re ve nu e s for e nte rprise  
custom e rs 

  

Source: Estimates based on annual reports for Telstra, TPG and Vocus, Optus estimate 

Market structure and competition varies by location  

The  a ggre ga te d  sha re s a ddre sse d  a bove  do  not rea lly conve y the  fu ll com pe titive  p icture , a s 
the re  a re  two othe r ke y e le me nts to  unde rsta nding m a rke t structure : 

                                                           
43  Th e HHI is a  m e asu re  of m arket con cen tration  th at u ses th e  squ are  of m arket sh a re s, wh ich  accou n ts for 

asym m etry in  m arket sh ares between  firm s. 

44  Alth ou gh  th e ACCC doe s n ot categorise  m arkets in to con cen tration  categorie s, it  n otes th at in  m erger 
con sid eration s , Th e ACCC will gen erally be le ss likely to iden tify h orizon tal co m p etition  con cern s wh en  th e post-
m erger HHI is less th an  2000, or greater th an  2000 with a  ch an ge in  HHI less th an  100. 
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(i) Whole sa le  a nd re ta il com pe titors focus on  ce ntra l a re a s in  m a jor m e tropolita n  citie s: 
CBD whole sa le  m a rke ts a re  e ffe ctive ly com pe titive, with  m a ny fibre  supplie rs. But in  
m ost m a rkets outside  of CBDs, Te lstra  wa s the  dom ina nt supplie r of busine ss-gra de  
fixe d  se rvice s using coppe r a nd fib re  ne tworks. Othe r whole sa le  m a rke ts or ma rke t 
se gm e nts such a s re giona l a nd rura l a re a s a re  le ss com pe titive .45 

(ii) Ve rtica l in te gration  be twe e n whole sa le rs a nd re ta ile rs lim ite d  the  de gre e  of 
com pe tition  in  re ta il ma rkets, be ca use  the re  wa s lim ite d  whole sa le  supply of se rvice s 
or supply only on  un fa voura ble  com m e rcia l te rm s. 

The se  structura l m a rke t fe a ture s le d  to  two im porta nt fa ctors tha t lim ite d  com pe tition  in  a rea s 
outside  of CBD a re a s: 

• Ubiquity matters : It is m uch che a pe r to  e xte nd a n  e xisting ne twork to  new custom e rs tha n  
for com pe titors tha t ha ve  no  loca l ne twork. In  pra ctice  th is provide d Te lstra  with  a  substa ntia l 
com pe titive  a dva nta ge  in  that its fixe d  ne twork wa s ubiquitous, whe re a s com pe titors we re  
lim ite d  to  exte nding e xisting CBD or inne r m e tropolita n  ne tworks, or a re a s close  to  whe re  
the y ha d e xisting fibre  ba ckha ul. 

• Leveraging of market power:  A com petition  issue  ha s a rise n  from  the  a bility (prim a rily by 
Te lstra , but a lso  a pplica ble  to  o the r ne twork ope ra tors) of whole sa le  network ope ra tors to  
le ve ra ge  network-le ve l ma rket powe r from  uncom pe titive  to  com pe titive  m a rke ts. Re ta ile rs 
without infra structure  we re  the re fore  h inde re d  from  com pe ting with  those  with  
infra structure , pa rticula rly a s infra structu re  a va ila bility in  re giona l a re a s ma y be  le ve ra ge d 
(e .g. via  pricin g d iscounts for bundle s). 

As ide ntifie d  a bove, NBN Co ha s incre a singly com pe te d  with  Te lstra  a nd o the r supplie rs with  
re side ntia l-gra de  TC-4 a nd busine ss gra de  TC-2 products ove r its MTM ne twork. NBN Co ha s 
re porte d  tha t it ha s ove r 1 m illion  busine ss custom e rs, but the  se rvice  a ttribu tes supplie d  re fle ct 
re side ntia l se rvice  le ve ls (TC-4). For e xa m ple, on  se rvice s conne cte d  to  FTTN, TC-2 se rvice s of only 
up  to  20m bps sym m e tric we re  a va ila ble  - a s pe r Figure 22. 

                                                           
45  Alth ou gh  th ere  h as b een  lit t le  direct an alysis o f com petition  in  th ese  m arket s, we ob se rve th at th e  NBN 

Im plem en tation  Stu dy (2010) su ggested th at in fra stru ctu re-b ased co m petition  in  areas ou tsid e of CBDs an d 
bu sin ess p arks is lim ited (p. 65.) an d th at “th e m arket is com plex, p ricin g is opa qu e, an d th e n atu re  of in ten sity 
of com petition  vary sign ifican tly by location . In  so m e area s, wh ole sale  acce ss is a vailable  on  m u ltiple  fibre  
n etworks, wh ile  som e location s are  served by a  sin gle  vertically-in tegrate d pro vider”. Wh ile  th ere  h ave b een  
so m e ch an ges sin ce th is tim e (in clu din g TPG Telecom ’s d eploym en t of FTTB n etworks) th ese  d e plo ym en ts are  
qu ite  lim ited in  coverage. 
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Figure 22: Ava ila bility of TC-2 se rvice s for busine ss use  

 

Source: NBN Co WBA 

The counterfactual: these conditions were not likely to change in the absence 
of furthe r NBN investment  

In  a sse ssing the  com pe titive  e ffe cts of NBN Co’s inve stm e nts in  busine ss se rvice s, we  m ust form  
a  judge m e nt a s to  the  like ly cha nge s tha t would  ha ve  occurre d  without the  investm e nts. In  our 
vie w, it would  be  rea sona ble  to  obse rve  the  fo llowing counte rfa ctua l: 

• Com pe tition  would  re ma in  lim ite d  for h igh  spe e d, h igh  qua lity fibre  se rvice s for e nte rprise  use  
outside  of CBD a nd inne r m e tro  a rea s. The  h igh  fixe d  a nd sunk costs a ssocia ted  with  
duplica ting inve stm e nt would  me a n it is only in  de nse  busine ss a re a s close  to  existing 
ne tworks whe re  ne twork e xte nsions would  occur. 

• Continuing lim ita tions on  MTM se rvice s outside  of e xisting FTTP a re a s would  lim it the ir a b ility 
to  e ffe ctive ly substitu te  for h ighe r gra de  se rvice s offe re d  by fibre  ne tworks.  

Competition in business markets with the investment  

The  inve stm e nts by NBN Co will cha nge  com petition  in  the  whole sa le  ma rkets significa ntly. In  th is  
se ction , we  se t out our expe cta tions of cha nge s to  m a rket structure , a nd the n  re port wha t we  
ha ve  bee n a ble  to  d isce rn  from  the  e a rly sta ge s of NBN Co’s de ploym e nt of Ente rprise  Ethe rne t 
se rvice s. 

Changes in wholesale market structure  

Give n the  whole sa le  ma rke t structure  tha t we  ha ve  outline d  in  se ction  3, it should  not be  
surprisin g to  obse rve  tha t the  e ffe ct of NBN Co’s e ntry in  loca l whole sa le  ma rkets will ha ve  quite  
d iffe re nt com pe titive  e ffe cts. This will de pe nd on, for e xa m ple , whe the r NBN Co’s supply is in  a  
CBD a re a  whe re  it m a y be com e  the  7th or 8th supplie r of sim ila r fixe d  line  busine ss gra de  se rvice s, 
or whe the r it is a n  oute r m e tropolita n  or re giona l a rea  whe re  the re  m ight only be  one  or two 
ne tworks a va ila ble  for re ta il supply. 
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Bre sna ha n a nd Re iss (1991) provide  a  the oretica l trea tm e nt of e ntry e ffe cts, ide ntifying tha t: 

Theoretical models of imperfect competition make diverse predictions about the 
competitive effects of entry. At one end is contestability. At the other is entry barrier 
models which argue that only actual entry increases competit ion. Between these 
two extremes lies a range of theories with varying quantitative predictions about 
the prevalence and consequences of entry.46 

This sugge sts tha t wha t we  would  idea lly like  is a  de ta ile d  em pirica l m ode l of entry in  broa dba nd 
m a rke ts - a nd one  tha t focuse s spe cifica lly on  busine ss broa dba nd. Howe ve r, to  our knowle dge  
the re  a re  no  studie s of busine ss broa dba nd in te rne t. We  a ssum e  tha t th is is be ca use  the re  a re  
not m a ny e xa m ple s of com pe titive  e ntry. 

In  Bre sna ha n a nd Re iss’ e m pirica l e le m e nt to  the ir study of e ntry, the y find  tha t in  ce rta in  
se rvice s m a rke ts with  five  or fe we r incum be nts, a lmost a ll va ria tion  in  com pe titive  conduct 
occurs with  the  e ntry of the  se cond a nd th ird  firm s. Although the  m a rke ts tha t we  a re  looking a t 
he re  a re  som ewha t d iffe re nt, with  fa r la rge r sunk a nd fixe d  costs, the re  is re a son to  sugge st we  
should  e xpe ct de clin ing com pe tition  be ne fits from  furthe r e ntra nts. The  m a in  re a son is tha t the  
e xiste nce  of fixe d  a nd sunk costs de te rs e ntry, but m a ke s com petition  m ore  fierce  once  e ntry 
occurs. Incum be nts ha ve  re la tive ly low ma rgina l costs of supply a nd so  a re  willing to  d iscount 
he a vily to  ke e p ma rke t sha re .47 This sugge sts we  should  e xpe ct la rge  be ne fits from  e ntry in to  
m onopoly a rea s, a nd le ss in  a re a s whe re  e ntry ha s a lrea dy m otiva te d  com pe tition . Howe ve r, 
the re  m a y a lso  be  be ne fits to  com pe tition  whe re  monopoly a llows for le ve ra ge of m a rke t powe r 
in to  re la te d  ma rkets tha t a re  more  com pe titive . This m ight be  pe rtine nt to , for e xam ple , supply 
of se rvice s to  e nte rprise  custom e rs tha t ha ve  a  he a d office  in  a  CBD (com pe titive ) but o the r 
store s or office s in  le ss-com pe titive  oute r-me tropolita n  or re giona l a re a s. 

Changes in retail market structure  

The re  a re  thre e  im porta nt fe a ture s of NBN Co’s e ntry in to  the  supply of whole sa le -only de dica te d  
fibre  se rvice s with  na tiona l re a ch: 

• NBN Co’s ubiquitous e ntry48 substa ntia lly re duce s ba rrie rs to  retail  e n try to  supply busine ss-
gra de  se rvice s a nd re la te d  products (re duce d m a rket conce ntra tion) a nd the  ability of e xisting 
whole sa le  ne twork supplie rs to  le ve ra ge  ma rke t powe r in to  re ta il a nd o the r more  com pe titive  
m a rke ts (se e  Figure 23 which  h ighlights na tiona l supplie rs of Ente rprise  Ethe rne t shown on 
NBN Co’s we bsite , noting tha t the re  m a y be  more  sta te -ba se d supplie rs not liste d  he re ). 

• NBN Co is ve rtica lly se pa ra te d , with  a  m a nda te  to  increa se  re ta il com pe tition , which  
substa ntia lly le sse ns conce rns tha t NBN Co would  com pe te  with  its downstre am  custom e rs 49 

                                                           
46  Bre sn ah an  an d Reiss , The Journal of Political Economy, Vol. 99, No. 5. (Oct., 1991), pp. 977-1009. 

47  Th is is h igh ligh ted in  stu dies of broa db an d com p etition , in clu din g by au th ors su ch  Brake an d Atkin son  (2019). 

48  Particu larly wh en  on e a lso con sid er s th e  rea ch  of NBN Co’s bu sin ess sat e llite  services , as discu sse d  in  Section  0. 

49  Alth ou gh  it  does n ot e lim in ate  con cern s th at NBN Co wou ld wish  to co m p ete  with  n etwork pro vide rs in  th e  
u pstre am  lo cal m arkets in  ways th at m ay exten d its m arket p ower. 
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• NBN Co’s incre a se d  price  tra nspa re ncy provide s a  be nchma rk for re ta ile rs a nd e nd-use rs 
which  ca n  incre a se  the ir a b ility to  ne gotia te  be tte r de a ls a s in  re side ntia l ma rkets. 

Figure 23: 15 na tiona l supplie rs of Ente rprise  Ethe rne t se rvice s 

 
Source: nbnco.com.au 
Note: Other suppliers are available in specific states and territories. 

In summary, highlights the range of competitive outcomes we would expect to see in local 
wholesale markets and the relative size of benefits . 
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Table 13: Whe re  a re  be ne fits of com pe titive  e ntry like ly to  be  h ighe st? 

Competition  Benefi ts  

No e xisting fixe d  
ne tworks (sa te llite  
only) 

If fixe d  line  se rvice s be com e  a va ila ble, e conom ic be ne fits m a y be  
substa ntia l, but not ne ce ssa rily from  com pe tition 

If busine ss sa te llite  se rvice s be com e  a va ila ble , substa ntia l e conom ic 
a nd com pe tition  be ne fits a re  like ly (a s o the r sa te llite  se rvice s do  not 
pre se ntly de live r busine ss gra de  se rvice ) 

Monopoly ne tworks 
Significa nt be ne fits from  in cre a se  in  ne twork com petition , a nd a lso  
be ne fit from  incre a se  in  re ta il com pe tition  a s it a llows com petition  
for contra cts tha t include  the  m onopoly a rea 

Two+ ne tworks 

Sm a lle r be ne fits in  a re a s whe re  e xisting ne twork com pe tition  (e .g. 
CBDs), but m a y be  furthe r be ne fits from  e nha nce m e nts in  re ta il 
com pe tition  (e .g. to  com pe te  for na tiona l contra cts) if e xisting 
ne tworks d id  not whole sa le  se rvice s 

Source: Frontier Economics 

Expected c ompetition benefits  

Com pe tition  inva ria bly de live rs with  it a  ra nge  of be ne fits, of which  the  m ost importa nt is 
pote ntia lly unfore see n innova tions. This m a ke s a ny fore ca sting of be ne fits subje ct to  unce rta in ty. 
Noting th is conside ra tion ,  we  a na lyse  prospe ctive  be ne fits unde r thre e  he a dings: 

• Incre a se d  opportunitie s for re ta il switching 

• Discounts in  whole sa le  a nd re ta il price s a nd incre a se s in  qua lity of se rvice s 

• Incre a se  in  re ta ile rs’ a b ility to  bundle  se rvice  offe rings a cross ne twork p la tform s, e .g. 
incre a se d  a bility to  put ne twork se rvice s toge the r tha t a re  m ulti-p la tform 

While  the re  a re  a lm ost ce rta in ly o the r be ne fits from  incre a se d  com pe tition , such a s the  ongoing 
pre ssure  on  ne tworks to  be  e fficie nt a nd innova tive , the se  a re  not like ly to  be  ea sy to  qua ntify. 

Benefits - increased opportunities for retail switching  

NBN’s supply of Ente rprise  Ethe rne t se rvice s ha s the  pote ntia l to  unlock m ore  re ta il com petition , 
a s it provide s:  

• Opportunitie s for RSPs to  switch  busine sse s from  othe r ne tworks a nd te chnologie s, such a s 
e xisting fibre  or ADSL, to  Ente rprise  Ethe rne t 

• Opportunitie s for RSPs to  switch  busine sse s from  re side ntia l gra de  TC-4 or bus ine ss gra de  TC-
2 se rvice s to  Ente rprise  Ethe rne t 

NBN Co’s e xisting a na lysis of its Ente rprise  Ethe rne t da ta  h ighlights th is incre a se d  switching be ing 
obse rve d in  ne w sa le s: 

• 50% of the  custom e r ba se  is ne w (which  include s switching from  othe r ne tworks) 
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• a  furthe r 35% ta ke  se rvice s from  a n Ente rprise  Ethe rne t RSP tha t is not the  sam e  a s the ir 
curre nt TC-4 or TC-2 RSP. This sugge sts tha t RSPs a re  a ctive ly m a rke ting se rvices to  e xisting 
NBN Co ne twork custom e rs. 

Figure 24: Incre a se d  opportunitie s for switching 

 

Source: NBN 

Benefits - reductions in wholesale and retail prices  

We  ha ve  obse rve d in  Se ction  1 tha t NBN Co’s busine ss fibre  in itia tive s ha ve  include d significa nt 
price  d iscounts fo r Ente rprise  Ethe rne t se rvice s in  Busine ss Fibre  Zone s - a s m uch a s 67% for 
se rvice s in  m ore  re m ote  Zone  3 a re a s that ge t the  ma xim um  be ne fit from  ‘CBD e quiva le nt’ 
pricing. 

Give n those  price  d iscounts a nd the  e xte nsive  a va ila bility of NBN Co’s offe r, it would  not be  
surprisin g to  se e  a  com pe titive  pricing re sponse  from  othe r whole sa le rs. Tha t sa id , no  o the r 
whole sa le r offe rs wide ly-a va ila ble  whole sa le  price s for se rvice s e quiva le nt to  Ente rprise  Ethe rne t, 
so  we  m ust infe r cha nge s from  a na lysis of re ta il price s. 

Of course , it is a lso  cha lle nging to  a na lyse  re ta il price s for busine ss-gra de  se rvice s, for two m a in  
re a sons:  

• busine ss se rvice s a re  m ore  com ple x a nd m ore  va lua ble  tha n  re side ntia l se rvice s 

• RSPs ne gotia te  d ire ctly with  e nd use rs a nd m a y offe r a  ra nge  of d iscounts de pending on the  
num be r a nd type  of se rvice s, a nd contra ct le ngth . 

The  be spoke  na ture  of pricing m e a ns the re  is little  publicly-a va ila ble  da ta  on  re ta il price s – unlike  
the  re side ntia l ma rke t which  m a rke ts hea vily ‘hea dline ’ price s for the  m ost comm on se rvice s. 

Through the  course  of th is study, we  ide ntifie d  a n  RSP, Te la ir, tha t offe rs busin e ss se rvice s from  a  
ra nge  of supplie rs (Figure 25) a s we ll a s its own e ntity, ACG.  
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Figure 25: Te la ir re ta il se rvice s a nd whole sa le  supplie rs 

 

Source: Telair.com.au  

We can use information on Telair’s past and current offers , in combination with NBN Co’s 
wholesale prices,  to identify some key pricing trends  - see Figure 26. 

Figure 26: Price competition appears to be  intensifying  

 
Source: Frontier Economics analysis of Telair offers 

Reseller of 
business-
grade fibre 
from several 
suppliers
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We  obse rve  tha t: 

• Te la ir ha s m a te ria lly re duce d its re ta il price s tha t use  NBN Co’s whole sa le  products, with  
significa nt d iscounts in  100m bps a nd 1Gbps price s, e ve n though CBD discounts a re  the  
sm a lle st (whe n com pa re d with  Zone s 1,2,3). This su gge sts tha t pa ss through of the  lowe r NBN 
Co whole sa le  price s m a y ha ve  occurre d . 

• Te lstra  a ppe a rs to  ha ve  re sponde d to  NBN Co’s com pe titive  offe rs by lowe ring its whole sa le  
price s significa ntly – Te la ir ha s re duce d re ta il price s by m ore  tha n  50%, to  a  poin t lowe r tha n  
the  price  offe re d  for a n  e quiva le nt NBN Co se rvice . 

• Som e  com pone nt of th is re duction  is not d ire ctly drive n by fa lls in  whole sa le  price s – a s we  
ca n  obse rve  tha t 1Gbps price s ha ve  a lso  fa lle n  e ve n though the re  a re  no  a pplica ble  whole sa le  
d iscounts on  NBN Co’s ne twork for th is se rvice . 

Not shown is tha t we  found no e vide nce  of cha nge s in  pricing of TPG- o r Vocus- whole sa le  
se rvice s ove r the  Ja nua ry 2020 - Ma y 2021 pe riod . Howe ve r, the se  ne tworks a re  focuse d in  CBD 
a nd Me tro  a rea s whe re  NBN Co’s price  d iscounts we re  le ss significa nt. 

Unfortuna te ly, we  ha ve  little  insight in to  re ta il price  cha nge s in  a re a s whe re  NBN Co’s price  
d iscounts ha ve  be e n m ost significa nt – no  zone  1-3 pricing is a va ila ble . 

Benefits - innovation in service delivery  

Multi -site competition  

A m a jor e ffe ct of NBN Co’s Ente rprise  Ethe rne t offe rings ha s be e n to  incre a se  the  conte sta bility 
of la rge  e nte rprise  custom e rs with  m ulti-site  ope ra tions. This ha s inclu de d e ntitie s such a s 
Austra lia  Post, which  ha s m a ny thousa nds of site s re quiring ne tworking, a nd sta te  gove rnme nt 
he a lth  ne tworks. 

Using NBN Co’s se rvice s m e a ns tha t the re  is no  ne e d to  build  ne tworks out to  all site s, or to  
ope ra te  ne tworks with  de dica te d  ca pa city (e .g. MPLS). Inste a d , m ulti-te chnology solu tions such a s 
SD-WAN ca n be  e m ploye d. SD-WAN ca n be  use d  on both  NBN Co a nd o the r p latform s including 
m obile  ne tworks. In  the  pa st, only those  with  e xisting physica l ne twork infra structure  in  m ost or 
a ll loca tions would  have  bee n a ble  to  com pe te  for la rge  contra cts for m ulti-site  ope ra tions. (In  
the  Austra lia  Post contra ct, Te lstra  wa s the  incum be nt). 

We  note  tha t th is contra ct wa s won prior  to NBN Co’s business fibre initiatives . But the further 
discounts  in Enterprise Ethernet  prices in Business Fibre Zones will reduce cost to companies like 
Australia Post, and increase the viability of multi -site competition.  Comscentre , the winning 
contractor for Australia Post,  identified  that:  

By leveraging the Australian government’s $40 billion investment in the NBN and 
complimentary  technologies such as SD-WAN, Comscentre (and other similar type 

service providers) are now able to compete in a market that was previous 
dominated by a select few.50 

                                                           
50  Com scen tre’s su bm ission  to th e  In qu iry in to th e  bu sin ess case  for th e  NBN an d th e experien ce s of sm all 

bu sin esse s, Su bm ission  23, p. 2. 
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Figure 27: Se rvice  innovation  using NBN Co’s whole sa le  busine ss products  

 
Source: www.comscentre.com.au  and Comscentre’s submission to the Inquiry into the business case 
for the NBN and the experiences of small businesses 

Vocus’ experience  

La rge  se rvice  provide r a nd fibre  ne twork ope ra tor Vocus ha s a lso  provide d inform a tion  on the  
be ne fits a va ila ble  from  using NBN Co’s se rvice s. It sta te s tha t it ha s com bine d its own se rvice s 
with  those  of NBN Co to  win  a  num be r of la rge  com ple x dea ls which  ne e de d fibre  conne ctivity 
a nd ne twork solu tions to  m ultip le  site s a cross sta te , na tiona l a nd in te rnationa l bounda rie s. 

This include d de a ls with  the  Burea u of Me teorology (se e  Box 10), Northe rn  Mine ra ls, South  
Austra lia  He a lth  a nd NSW Hea lth , for which  Vocus wa s using both  its own ne twork a nd NBN 
e nte rprise  se rvice s (including Ente rprise  Ethe rne t a nd Busine ss Sa te llite  Se rvice s). A Vocus  
spoke spe rson sta te d  tha t a cce ss to  NBN Co’s e nte rprise  se rvice s: 

…allows us to provide the most cost-effective mix of our own fibre and third -party 
fibre such as NBN to deliver complex network solutions for major contracts.51 

With re fe re nce  to  its NSW He a lth  de a l, Vocus provide s poin t-to-point Ethe rne t service s for  hospita ls  
a nd he a lth  a ge ncie s a cross 80 site s, a ll on  NBN Ente rprise  Ethe rne t, in  re giona l Ne w South  Wa le s. 
The  upgra de  to  a  He a lth  Wide  Area  Ne twork will fa cilita te  im prove m e nts to  the  qua lity of ca re  NSW 
He a lth  provide s to pe ople  in  the  Wa gga Wa gga , Que a nbe ya n, Dubbo, Coffs Harbour a nd Lism ore 
re gions.52 

Vocus ha s a lso  ide ntifie d  the  ro le  of Busine ss Sa te llite  Se rvice s in  winning m ore  corpora te  
custom e rs. Vocus ha s sta te d  tha t its ca pa bilitie s in  sa te llite  a cce ss te chnology we re  a  ke y fa ctor in  
it re ce ntly winning a  de a l for 25  site s with  a  m a jor u tilitie s busine ss, a nd tha t the  in troduction  o f 
la ye r thre e  conne ctions to  priva te  corpora te  networks for custom e rs a cross  the  country ha s be e n  

                                                           
51  h ttps:// itwire .com /t elecom s-an d-n bn /vocu s-cla im s-it-h as-b ecom e-to p-provid er-o f-n bn -en terprise-e th ern et-

service s.h tm l  

52  Ibid. 

http://www.comscentre.com.au/
https://itwire.com/telecoms-and-nbn/vocus-claims-it-has-become-top-provider-of-nbn-enterprise-ethernet-services.html
https://itwire.com/telecoms-and-nbn/vocus-claims-it-has-become-top-provider-of-nbn-enterprise-ethernet-services.html
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a n im porta nt a ddition  to Vocus’ sa te llite  so lu tions, a s it e na ble s gre ate r se curity a nd re silie ncy, a s 
we ll a s unm e te re d  da ta  for custom e rs.53 

Vocus ide ntifie d  its Bure a u of Me te orology contra ct a s a  good e xa m ple  of its a b ility to  pa rtne r with  
NBN Co to  bette r com pete . While  the  Bure a u wa s a n  e xisting Vocus custom er, Vocus ide ntifie d  
tha t: 

• the  contra ct size  incre a se d  from  $7m  (3 ye a r contra ct) to  $16m  (4 ye a r contra ct), with  

• a round 115 site s will be  se rvice d  with  Vocus fibre , with  “re ne we d a nd incre a sed  scope ” to   
a round 200 site s 

• it pa rtne re d  with  NBN for 65 ne w site s (using fibre  a nd sa te llite ) a nd Te lstra  for re m a ining 
site s.54 

Benefits in downstream retail and end -customer markets:  

Be ne fits a ccruing to  firm s  in  m a rke ts downstre a m  of RSPs will de pe nd on use  ca se s a nd the  
de gre e  of com pe tition  prior to  NBN’s e ntry:  

• Use cases:  The  significa nce  of use  ca se s is  tha t h ighe r spe e ds a nd qua lity m ust u ltim a te ly be  
a ble  to  de live r som e thing tha t is of be ne fit to  busine ss - a  wa y to  re duce  costs or to  incre a se  
sa le s. It is a ppa re nt that the re  a re  ma ny use  ca se s for busine ss for  ve ry h igh  sym m e tric 
spe e ds, e ve n if tha t busine ss is not m a na ging a  la rge  workforce . Ra the r, busine sse s in  fie lds 
tha t m ake  use  of cloud com puting, e -com m e rce , or exte nsive  conte nt sha ring are  like ly to  
obta in  m ate ria l be ne fits from  be tte r a va ila bility a nd lowe r price s for busine ss  gra de  se rvice s. 

• Competition:  Those  downstre a m  firm s tha t we re  in  re gions tha t we re  pre viously in  m a rke ts 
with  single  whole sa le  a nd re ta il provide rs a re  a lso  like ly to  see  the  gre ate st be ne fits, a s with  
pa ss through of price  d iscounts offe re d  by NBN Co.55 Firm s re quiring h igh-spe e d sym m e tric 
busine ss se rvice s in  m onopoly loca l (whole sa le ) m a rke ts will show gre a te st be ne fits: lowe r 
price s a nd gre a te r a va ila bility of se rvice s from  re ta ile rs. This  a lso  a pplie s to  firm s tha t re quire  
se rvice s a s pa rt of m ulti-site  so lu tion  a cross non-com pe titive  or le ss com pe titive  a nd 
com pe titive  loca l m a rke ts. 

We  ca n de te rm ine  a  rough m e a sure  of the  kinds of downstre am  industry se ctors tha t a re  like ly to  
be ne fit m ost from  com pe tition  a nd existing price  d iscounts by m a tching our in de x for 
re m ote ne ss for the  Busine ss Fibre  Zone  (d iscusse d  in  se ction  2) with  sha re s of GVA. We  
ca lcula te d  the  sha re s of GVA for industry se ctors in  the  30 Busine ss Fibre  Zone s with  the  h ighe st 
re m ote ne ss score : th is ide ntifie d  tha t the  fo llowing se ctors a re  like ly to  de rive  pa rticula r be ne fits 
from  lowe r price s a nd be tte r a va ila bility of re ta il se rvice s: 

• Construction  (11% of GVA)  

• Re ta il tra de  (10%) 

• He a lth  Ca re  (9%) 

• Ma nufa cturing (8%) 

                                                           
53  h ttps://www.vo cu s.com .au /n ews/vo cu s-develo ps-le adin g-expertise-in -bu sin ess-n bn -sat e llite-service  

54  h ttps://vo cu sgrou p.co m .au /m edia /1467/1h 20-asx-relea se-m edia-r elea se-in ve stor-presen tation .pd f  

55  Un fortu n ately, th ere  is n o in form ation  on  th e existin g degre e of n etwork co m p etition  a t a  deta iled level (e .g. by 
Bu sin ess Fibre  Zon e) an d so n o way o f sp e cifically iden tifyin g wh ich  region s will ben efit  m o st from  co m p etition . 

https://www.vocus.com.au/news/vocus-develops-leading-expertise-in-business-nbn-satellite-service
https://vocusgroup.com.au/media/1467/1h20-asx-release-media-release-investor-presentation.pdf
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• Tra nsport, posta l a nd wa re housing (8%). 

• Mining (8%) 

In te re stingly, the se  se ctors a re som ewha t d iffe re nt from  those  tha t should  expe rie nce  the h ighe st 
productivity ga ins, with  both  m ining a nd tra nsport  se ctors a ppe a ring. This  re fle cts tha t the se  
se ctors a re  pre se nt in  m a ny pa rts o f Austra lia  whe re  the y ca n  pre se ntly only a cce ss h ighe r-cost  
se rvice s. 
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4. Case  studies on business impacts 

Introduction  

We  ha ve  obse rve d tha t it is cha lle nging to  qua ntify a ll the  im pa cts of im prove me nts to  busine ss 
broa dba nd. Broa dba nd is a  ge ne ra l-purpose  te chnology56 tha t provide s d ire ct be ne fits to  m a ny 
diffe re nt kinds of downstre a m  se rvice s, such a s: 

• Educa tion 

• Tra nsport/logistics  

• E-com m e rce 

• Ma nufa cturing 

• He a lth 

Broa dba nd a lso  provide s be ne fits to  m a ny othe r kinds of se rvice s whe re  it is not a  ce ntra l fe ature  
of the  se rvice  but im prove s the  e fficie ncy by which  ce rta in  ta sks ca n  be  unde rta ke n. This m ight 
include  m ining, fore stry a nd a griculture .  

The  purpose  of the se  ca se  studie s is to  bridge  som e  of the  m e a sure m e nt ga p, by providing re a l 
e xam ple s of the  kinds of be ne fits tha t busine sse s ca n  e xpe ct. By h ighlighting the  kinds of 
busine sse s tha t will be  m ore  like ly to  be ne fit from  propose d cha nge s, a nd ide ntifying whe the r 
the re  a re  like ly to  be  ma ny of the se  kinds of busine sse s, we  ca n  provide  a  furthe r se nse  for the  
ove ra ll be ne fits of the  ne twork upgra de s a nd inve stme nts.  

Inform a tion  to  de ve lop ca se  studie s wa s sought from  NBN Co. The  ca se  studie s in  Se ction  3 
re fle ct th is inform a tion  while  a lso  se eking to  ide ntify m ore  ge ne ra lisa ble  insights whe re  possib le . 

  

                                                           
56   “GPT's ar e  ch ara cterized by p erva siven e ss , in h eren t poten tia l for te ch n ical im pro ve m en ts , an d ‘in novation al 

co m ple m en taritie s’, givin g rise  to in crea sin g re tu rn s-to-scale .” Bresn ah an  & Trajten berg, “Gen eral p u rpose 
tech n ologies ‘En gin e s of growth ’?” Journal of Econometrics, Volume  65, Issue 1, January 1995, Pages 83-108  
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Case studies  

: Ca se  Study – Cum ulus Visua l Effe cts 

Cum ulus Visua l Effe cts a re  a  profe ssiona l visua l e ffe cts com pa ny who work a cross the  film  a nd 
te le vision  industrie s. The  firm  a re  ba se d in  Byron Ba y, Ne w South  Wa le s, em ploying a  core  sta ff 
of 20 which  grows fo r la rge  proje cts. 

Cum ulus work virtua lly with  colla bora tors a round the  globe . Proje cts re gula rly re quire  tra nsfe rs 
of file s in  e xce ss of a  te ra byte  in  size . The y we re  doing th is on  a n  ADSL conne ction  with  uploa d 
spe e d ca ppe d at 10Mbps. In  orde r to  tra nsfe r file s to  clie nts, Cum ulus we re  having to  sche dule  
the ir uploa d to  com m e nce  thre e  da ys be fore  the  de live ry da te . 

Cum ulus now ha ve  a  busine ss nbn Ente rprise  Ethe rne t Giga bit sym m etric product (1000/1000 
Mbps uploa d a nd downloa d). This m e a ns tha t te ra byte  file s ca n  be  se nt a nd re ce ive d in  m inute s 
ra the r tha n  da ys. The  h ighe r spe e ds ha ve  a llowe d Cum ulus to  colla bora te  in  wa ys tha t pre viously 
we re n’t possib le  for the m , for e xa m ple  be ing a ble  to  live strea m  4K foota ge  with  a  clie nt in  Los 
Ange le s. 

“It’s really empowered us. We’ve been able to compete with some of the big kids in the big cities. The 
same opportunities that you would have had out of CBD Sydney. We’ve now engaged clients that we’ve 
never been able to get before.” Nicky Ladas, Senior IT Manager at Cumulus Visual Effects 

From a price perspective, the Business Fibre Zone pricing lowers the wholesale pricing of a Gigabit 
service in Byron Bay by 41%. 57 This  e qua te s to  a  m onthly price  sa ving of $425, or $15,300 ove r a  
36 m onth  pe riod . The  e xte nt to  which  the  re ta ile r pa sse d  th is sa ving through  to  Cum ulus is not  
known. 

Cum ulus Visua l Effe cts is a n  e xa m ple  of a  firm  with h igh  conne ctivity ne e ds who ha ve expe rie nce d 
a  ste p  cha nge  in  the ir  busine ss  ca pa bility a s a  re sult  of nbn Ente rprise  Ethe rne t. Since  the  upgra de  
the y ha ve  e xpe rie nce d a n  increa se  in  the ir com pe titive ne ss com pa re d to  sim ila r in te rna tiona l 
firm s.  

Source: NBN case study available at https://www.nbnco.com.au/blog/business/positively-effecting-the-
visual-effects-industry 

  

                                                           
57  Assu m in g a  “m ediu m  class o f se rvice”. 

https://www.nbnco.com.au/blog/business/positively-effecting-the-visual-effects-industry
https://www.nbnco.com.au/blog/business/positively-effecting-the-visual-effects-industry
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: Ca se  study – ADW Johnson 

ADW Johnson a re  a  m ulti-d iscip lina ry e ngine e ring firm  who cove r civil e ngine e ring, de sign , town 
pla nning, surve ying a nd proje ct m a na ge me nt. The  busine ss ha s m ore  tha n  100 e m ploye e s who 
work out of thre e  office s in  Sydne y, the  Ce ntra l Coa st a nd Ne wca stle . 

ADW Johnson ne e d to  be  a ble  to  colla bora te  a cross m ultip le  loca tions, e xcha nge  la rge  file s, such  
a s AutoCAD 3D de sign  file s, a nd pa rticipa te  in  vide o confe re ncing. The y ne e d to  be  a ble  to  do  th is  
a cross the ir thre e  office s a nd with  sta ff working from  hom e  a nd from  construction  site s. 

ADW Johnson now ha ve  busine ss nbn Ente rprise  Ethe rne t (100/100 Mbps) a t the ir Ce ntra l Coa st 
a nd Ne wca stle  office s. The y a re  now a ble  to ha ve  80 e m ployee s concurre ntly a cce ss the ir com pa ny 
se rve r via  a  Virtua l Private  Ne twork. The  upgra de  ha s a lso  a llowe d e m ploye e s to work concurre ntly 
on  e ngine e ring de sign  file s on  the  com pa ny se rve r. 

ADW Johnson ha ve  a busine ss nbn Ente rprise  Ethe rne t product with  a “high cla ss of se rvice ”. This  
re la te s to  a  whole sa le  Com m itte d  Informa tion  Rate  which  is le ss im pa cte d  by o the r in te rne t tra ffic 
on  the  network. Toge the r with  a  4G ba ckup, ADW Johnson now ha ve  a  h ighly re lia ble  a nd sta ble  
so lu tion . 

“We value reliability and stability so highly because we understand that the cost of downtime can be 
immense. Downtime can mean a loss of productive output from staff, up to 30%, or it can mean the loss 
of direct revenue to the business if downtime happens at a critical moment in working with a new client.” 
Scott Robinson, Director at ADW Johnson 

From a cost perspective, the introduction of the Business Fibre Zone pricing has resulted i n a 17% 
decrease in monthly wholesale charges. Assuming pass through of the saving, this would save ADW 
Engineering $6,120 over a 36 month contract compared to taking a 100/100 Mbps service prior to 
the Business Fibre Zone designation.  

Business nbn Enterpr ise Ethernet  has allowed ADW Johnson to bring the connectivity of their 
Central Coast and Newcastle offices  to similar level to their Sydney office. More than this, it has 
allowed better connectivity for their staff to work remotely. Other multi -site firms  with inconsistent 
internet products could also benefit from b usiness nbn Enterprise Ethernet . 

Source: NBN case study available at https://www.nbnco.com.au/blog/business/supporting -collaboration -in-a-
multi -site-workplace 

 

  

https://www.nbnco.com.au/blog/business/supporting-collaboration-in-a-multi-site-workplace
https://www.nbnco.com.au/blog/business/supporting-collaboration-in-a-multi-site-workplace
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: Ca se  study – Catholic Educa tion  Ta sm a nia 

 Catholic Education Tasmania are a school network operating 38 schools and colleges across 
Tasmania. Locations range from the cities of Hobart and Launceston to small towns like Deloraine 
and Roseberry.  

The schools in the network had a range of different i nternet connections with different 
bandwidths. Most were either on residential nbn or ADSL while there were instances where 
teachers were having to use their personal mobile hotspot to get online. This led to a digital divide 
where regional or remote schoo ls in the network were often unable to use the same educational 
tools and applications as the metropolitan schools.  

Catholic Education Tasmania now has b usiness nbn Enterprise Ethernet  at 26 sites in their network 
where they control IT management. This has allowed a roll out of digital learning tools including 
video conferencing replacing face -to -face for some interactions which required hours of travel for 
the teaching staff. It has al so allowed for cloud -based systems for student information and finance, 
available across the 26 sites.  

“Students at Holy Rosary [Catholic School] have the opportunity to do robotics and to learn from people 
in America, they have the opportunity to have coaches in Japan – the connection that they can have with 
people as global citizens is quite phenomenal.” Catherine Midson, Digital Technologies Teacher at Holy 
Rosary Catholic School 

This example illustrates the social benefits that can be provided by b usiness nbn Enterprise 
Ethernet . Greater equity of access to digital learning opportunities, while difficult to quantify, are 
intuitively a desirable outcome.  

Source: NBN case study available at https://www.nbnco.com.au/blog/business/connecting-students-
with-equal-opportunity -learning 

  

https://www.nbnco.com.au/blog/business/connecting-students-with-equal-opportunity-learning
https://www.nbnco.com.au/blog/business/connecting-students-with-equal-opportunity-learning
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: Ca se  study – BIG4 Ea sts Bea ch Holida y Pa rk 

The  BIG4 Ea sts Bea ch Holida y Pa rk in Kia ma , NSW ha s ove r 550 site s a nd cove rs a round 14 
he cta re s. The  Pa rk e m ploys 100 people  in  a  town of 7,700.  

The  Pa rk offe rs  fre e  Wi-Fi to  gue sts  a nd the re  a re  up  to  500 gue sts a cce ssin g the  Wi-Fi ne twork 
concurre ntly. In  a ddition , the y ha ve  busine ss use s for broa dba nd to  m a ke  bookings, tra in  sta ff a nd  
coordina te  site m a inte na nce . The  Pa rk found tha t the ir re side ntia l nbn p la n  (100/40 Mbps) wa s 
insufficie nt for the ir ne e ds. In  pa rticula r, the  Pa rk wa s sta rting to  ge t com pla in ts from  gue sts a bout  
the ir Wi-Fi which  wa s a ppea ring in  online  re vie ws for the  Pa rk a nd im pa cting on  the ir ra ting le ve l. 

The  BIG4 Ea sts Be a ch Holida y Pa rk ha s m ove d to  busine ss nbn Ente rprise  Etherne t. The y a re  now 
a ble  to  m e e t custom e r e xpe cta tions including the  a bility to  stre a m  te le vision  and film s  on the  Wi-
Fi ne twork. The y ha ve a lso  be e n a ble  to  a da pt to  cha nge s to  work a rra nge m e nts a rising from  covid-
19 tha t ha s se e n  a  rise  in  “work from  holida y” whe re  gue sts nee d a cce ss to  Virtua l Priva te  Ne tworks 
a nd vide o confe re ncing fa cilitie s. 

The  m ove  to  busine ss  nbn Ente rprise  Ethe rne t ha s a lso  be e n positive  from  a  b usine ss ope ra tions  
pe rspe ctive . Ne w sta ff a re  a ble  to  unde rtake  tra in ing on-the -go using ta ble ts a nywhe re  in  the  Pa rk. 
The  sta ff a re  now be ing upskille d  quicke r while  a ctua lly doing productive  work. The  Pa rk ha s a lso  
in troduce d a  cloud-ba se d syste m  a llowing hea lth  a nd sa fe ty issue s to  be  logge d re m ote ly from  
a nywhe re  on  the  site . 

“Better connectivity on site has allowed us to improve our operational technology by changing how much 
we could do at any given time.” Jennifer Drummond, Director at Big4 Easts Beach Holiday Park. 

This case study illustrates the advantages of b usiness nbn Enterprise Ethernet  for businesses who 
need connectivity for both their business operations and to satisfy guests who increasingly see a  
good Wi -Fi connection as a given.  

Source: NBN case study available at: https://www.nbnco.com.au/blog/business/tourisms-triple -threat-
bed-breakfast-and-broadband/  

  

https://www.nbnco.com.au/blog/business/tourisms-triple-threat-bed-breakfast-and-broadband/
https://www.nbnco.com.au/blog/business/tourisms-triple-threat-bed-breakfast-and-broadband/
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: Ca se  study – Forico  

Forico  a re  Ta sm a nia ’s la rge st priva te  fore st m a na ge m e nt com pa ny. The  compa ny m a na ge  ove r 
170,000 he cta re s of la nd which  re quire  a  h igh  le ve l of com m unica tion  a nd ope ra tiona l logistics . 
Forico , ha s be e n incre a sing its  use  of d igita l te chnology in  a  b id  to  incre a se  productivity, 
susta ina bility a nd sa fe ty a cross its re m ote  worksite s. 

Forico  ha s a  da ta  in te nsive  busine ss. Ba cking up da ta  wa s ta king two a nd a ha lf da ys prior to  
upgra de . At time s Forico’s tea m  would  instea d  opt to  tra nsfe r da ta  ba ckups m a nua lly via a  porta ble 
ha rd  drive  tha t would  be  physica lly drive n to  a  ba ckup stora ge  site . 

Forico  ha s a dopte d  a  hybrid  so lu tion  to  m ee t the ir conne ctivity ne e ds. The ir com m unica tions 
re ta ile r, 42-24, propose d busine ss nbn Ente rprise  Ethe rnet for the ir he a d office  in  La unce ston  with 
a  m icrowa ve  te chnology in troduce d at the ir Surre y Hills chip  m ill. This ha s a llowe d the  hea d office  
to  proce ss m ore  da ta  while  a lso  im proving com m unica tions with  the ir re m ote site s, a llowing for  
im prove m e nts in  the ir tra nsport a nd logistics functions. 

Forico  insta lle d  3D la se r sca nning te chnology a t its  Surre y Hills site  tha t m e a sure s the  volum e  of 
wood a rriving on trucks. This  ha s e na ble d  a  tra nsition  from  de live rie s be ing pa id  ba se d on we ight 
to  be ing ba se d on volum e . Unde r the  pre vious re gim e  the re  wa s no  ince ntive to  dry lum be r, a s  
le ss wa te r we ight me a nt le ss va lue  for a  drive r. This cre a te d  a n  issue  of hea vie r loa ds m ea ning 
m ore  fue l burne d a nd a  le ss e fficie nt logistics p roce ss. 

“The forest management industry is undergoing change powered by d igital transformation. New 
technology like our digital docketing system […] has the potential to make operations more efficient, 
sustainable and safe for our staff.” Shevaun Mackenzie, IT Manager at Forico 

This case study provides an example of retailer st acking a business nbn Enterprise Ethernet 
solution with another technology to meet a business’ requirements.  

Source: NBN case study available at: https://www.nbnco.com.au/blog/business/axing -barriers-to-digital-
transformation  

  

https://www.nbnco.com.au/blog/business/axing-barriers-to-digital-transformation
https://www.nbnco.com.au/blog/business/axing-barriers-to-digital-transformation
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: Bure a u of Me tro logy (BoM) tria l of busine ss nbn Sa te llite  Se rvice  

The  BoM ha ve  a round 60 re m ote  site s a cross Austra lia  which  a re  use d  to  ga the r da ta  a bout 
we athe r pa tte rns. One  e xam ple  of th is is  the ir site  on  Willis  Isla nd – a n  isla nd  m e a suring a round 
450 x 150 m e tre s which  is loca te d  450 kilom etre s off the  coa st of Ca irns. 

Da ta  conne ctivity is e sse ntia l to  the  Bure a u’s Willis Isla nd site . This  is  not just re quire d  fo r  
tra nsfe rring we a the r da ta  ba ck to  the  ma inla nd. Give n tha t scie ntists do  6-m onth  ro ta tions on  the 
isla nd, conne ctivity is a lso  ne e de d to  a llow the m  to  sta y conne cte d  with  frie nds a nd fa m ily. 

Prior to  the  upgra de , the  conne ction  on  the  isla nd wa s lim ite d  to  2 Mbps upload/downloa d. Give n 
the  re m ote ne ss of Willis Isla nd, busine ss nbn Sate llite Se rvice  wa s a  good fit to  im prove  
conne ctivity. BoM use d the site  to  tria l the  Virtua l ISP (VISP) whole sa le  product provide d by NBN 
Co. This product offe rs whole sa le  spe e d a nd ne twork re lia bility. 

The  m ove  to  the  busine ss nbn Sate llite  Se rvice  ha s increa se d  the  volume  of corpora te  a ctivity. It 
ha s a lso  ope ne d up opportunitie s for on-site  sta ff to  ha ve a cce ss to  more  socia l/we lfa re  style  use s 
such a s vide o confe re ncing a nd e nte rta inm e nt. 

“Our VISP product means customers can access applications and services that are important to their 
work. From cloud-based business applications and support for VoIP telephony services, disaster recovery, 
through to crew welfare including entert ainment and communication services, like Skype and Netflix.” 
Wesam Al-sudani, Network Operations Manager at the BoM 

This case study provides an example of the benefits that can be offered by business nbn Satellite 
Service for remote locations. This include s both productivity benefits for the business and also a 
broader social benefit for workers.  

Source: NBN case study available at: https://www.nbnco.com.au/blog/business/bureau-of-meteorology-
trials-new-business-nbn-satellite-service-offering 

Key lessons fr om the case studies  

The se  ca se  studie s illustra te  a  broa d ra nge  of be ne fits a rising from  incre a sing a va ila bility a nd 
a fforda bility of busine ss broa dba nd products. The se  ra nge  from  productivity a nd 
com pe titive ne ss e conom ics be ne fits to  broa d socia l be ne fits. 

The se  ca se  studie s ca n  be  linke d ba ck to  the  qua ntita tive  im pa cts. For e xa m ple, the  Cum ulus 
Visua l Effe cts ca se  study in  Box 5 re pre se nts a  firm  tha t is like ly to  a chie ve  a m ong the  h ighe st 
e conom ic be ne fits a s we ll a s significa nt input cost sa vings . This busine ss is loca te d  in  the  Byron 
Ba y Busine ss Fibre  Zone , a n  a re a  which  is in  the  h ighe st ca te gory for whole sa le price  de cre a se s (a  
45% price  fa ll for the  product ta ke n by Cum ulus Visua l Effe cts) a nd a ve ra ge  spee d incre a se  give n 
tha t th is re gion wa s not pre viously we ll se rve d by a fforda ble  fibre  infra structure . Ba se d on the  
productivity e stim a te s in  our a na lysis, Cum ulus Visua l Effe cts is a lso  e stim a te d  to  re ce ive  a  12% 
productivity be ne fit.  

ADW Johnson a re  a nothe r exa m ple  of a  busine ss be ing a t the  uppe r e nd of the be ne fits 
spe ctrum . The  Busine ss  Fibre  Zone  ha s re sulte d  in  a  17% de cre a se  in  m onthly whole sa le  cha rge s, 
a nd our a na lysis e stim a te s productivity be ne fits for firm s  like  ADW Johnson to  be  up  to  11%. 

At a  h ighe r le ve l, the se  ca se  studie s a ppe a r to  provide  a  rea sona ble  cross-se ction  of like ly use rs 
of NBN Co’s busine ss broa dba nd products. The y include  cre a tive , profe ssiona l se rvice s, 
e duca tion , tourism , fore stry a nd gove rnm e nt use s of busine ss broa dba nd. The y a lso  cove r a  
va rie ty of busine ss size s, se rvice s a nd loca tions. Cum ulus Visua l Effe cts is the  e xa m ple  with  the  
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highe st usa ge  ne e ds, a nd it is uncle a r the  exte nt to  which  it is re fle ctive  of o the r se ctors with  h igh  
usa ge  re quire m e nts such a s IT, he a lthca re  a nd fina ncia l se rvice s. Give n tha t the  Busine ss Fibre  
Zone s include  14 spe cific he a lth  pre cincts, th is is a  se ctor whe re  it would  be  e spe cia lly use ful to  
be tte r unde rsta nd the  be ne fits. Unfortuna te ly, it wa s not possib le  to  de ve lop ca se  studie s for 
the se  se ctors a t th is tim e . 

The  ca se  studie s do  a lso  ca pture  broa de r be ne fits which  a re  not ca pture d  in  the  form a l a na lysis. 
The se  e ncom pa ss a  broa d ra nge  of be ne fits, including of firm s  m a inta in ing com pe titive ne ss 58 
a nd im prove m e nts to  occupa tiona l he a lth  a nd sa fe ty. The y a lso  ca pture  socia l be ne fits including 
im prove d e quity of a cce ss to  d igita l le a rn ing opportunitie s a nd im prove d comm unica tion  for 
worke rs in  re m ote  locations (which  m a y le a d  to  im prove d sta ff sa tisfa ction  a nd we llbe ing). 

 

                                                           
58  Th is m ay n ot b e  a  b en efit  a t  a  wh ole  o f e con o m y level (de p en din g on  th e exten t th e  ben efit  lead s to a  

corr espon din g disb en efit  fo r an oth er Au stra lian  firm ) bu t will be  valu able  to th e  ben eficiary bu sin e ss. 
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A Lite rature  review on the  economic 
e ffects of broadband investment 

We  unde rtook a  lite rature  re vie w on the  im pa cts of broa dba nd de ploym e nt to  inform  our 
a na lysis. This a nne x de scribe s the  scope  of the  re vie w a nd our ke y findings. 

Scope of review  

The  re le va nt m e cha nism s through which  broa dba nd de ploym e nt de live ry be nefit a t a n  
a ggre ga te  le ve l / to  the  e conom y, a re  h ighlighte d  in  Figure 28. Give n the  focus on  busine ss 
e nte rprise s, we  will first focus on  e nte rprise  (p roductivity) e ffe cts a s h ighlighte d  in  the  b lue  
boxe s. 

Figure 28: Type s of e conom ic im pa ct 

 
Source: Frontier Economics, based on ITU (2012) 

Broadly speaking, the review considers three key types of studies:  

1. At an aggregate level, the review focusses on GDP and GDP growth as  the key 
macroeconomic variables likely to be affected by growth in business broadband.  

2. At a firm -level, the review focusses on literature one -step removed from GDP impacts of 
broadband deployment, and examines research on enterprise productivity impacts  

3. Finally, we consider studies on other partial indicators or variables from aggregate or firm -
level studies if credible published data and studies are available . These examine the broader 
benefits of broadband deployment, speed or affordability of broadband on  

o De ve lopm e nt of ne w busine sse s (pe rha ps indica ting fa lling ba rrie rs to  e ntry) 



Final The economic impact of new NBN investments on business  

 

Frontier Economics 75 

o Em ploym e nt a nd 

o Othe r nota ble  a ncilla ry be ne fits 

Direct benefits  

Macroeconomic studies: broadband  deployment and its contribution to GDP  

A num be r of pa pe rs dra w a  d ire ct e m pirica l a ssocia tion  be twe e n ma rgina l im prove m e nts in  
broa dba nd de ployme nt a nd use  a nd the  va lue  of production  (GDP) . The se  stu die s ha ve  bee n 
conducte d  a t a  state  or sub-sta te  le ve l a nd ge ne ra lly find  positive  m a croe conom ic e ffe cts of 
inve stm e nt in  broa dba nd infra structure . Most ofte n  the se  studie s e xa m ine  im pa cts of im prove d 
broa dba nd speed, or increased  penetration  of improved broadband.  

Briglauer and Guglar  (2019) use data on EU27 member states over the period 2001 -2015 to 
study the impacts of the incremental effect of end -to -end fibre -based broadband relative to 
basic (non-fibre) broadband. It therefore is primarily measuring speed  or other quality  effects. 
They found that a 1% increase in fibre adoption leads to an inc rease of 0.002%-0.005% of GDP, 
or, alternatively that moving from basic broadband to 100% fibre broadband would increase 
GDP by 0.2% to 0.5% per year - equivalent to $3.6 -$9.0 billion in Australia. 59 This study a ppe a rs 
re la te d  to  the  circum sta nce s of the  NBN busine ss fib re  ro llout a s it e xa m ine s an  incre m e nta l 
im prove m e nt to  e xisting broa dba nd infra structure  to  ne w ge ne ra tions of broadba nd.60  

Brigla ue r e t a l. (2021) e xplore  e ffe cts of broa dba nd de ployme nt on  re giona l GDP using Ge rm a n 
county-le ve l data . The y find  tha t for e a ch unit incre a se  broa dba nd spe e d (by 1 Mbps), the re  is a  
positive  contribution  to  re giona l GDP of 0.18% on a ve ra ge . The  furthe r find  the re  a re  ‘sp ill ove r’ 
e ffe cts. Na m e ly, a  unit incre a se  in  broa dba nd spee d of ne a rby countie s a lso  contribute s to  
positive ly to  re giona l GDP.61 Ta king both  the  d ire ct im pa ct of spe e d a nd the  speed of 
ne ighbouring countie s in to  a ccount, a  1 Mbps incre a se  in  spe e d contribute s to  0.31% incre a se  in  
re giona l GDP. 

Soza  (2014) e xa m ine  the  e ffe ct of giga bit broa dba nd 62 on  GDP pe r ca pita  using d a ta  from  nine  
m e tropolita n  sta tistica l a re a s (MSAs) which  ha ve  m ore  tha n  50% giga bit broa dba nd cove ra ge  in  
the  Unite d  Sta te s. By com pa ring the m  to  MSAs in  the  sa m e  sta te , the y found tha t GDP pe r ca pita  
wa s a bout 1.1 pe r ce nt h ighe r in  sta te s that ha ve  m ore  tha n  50 pe r ce nt giga bit cove ra ge . 
Howe ve r, our vie w is tha t with  a  la ck of contro ls a t the  le ve l of the  MSA, th is is like ly to  ove rsta te  
the  ca usa l im pa ct of the  h igh-spe e d broa dba nd on GDP.63 

                                                           
59  Th e in crem en tal effect of a do ptin g h ybrid broa dban d over ba sic broa d ban d was fou n d to b e sligh tly lower 

(0.002%-0.003% in crease  in  GDP). Ran ges for GDP im pa ct re flect r esu lts a cro ss differen t m eth od ologies 
ado pte d in  th e  pap er. Equ ivalen t Au stra lian  GDP im p act is base d on  2019 World Ban k data  an d an  exch an ge 
ra te  of $1USD to $1.29 AUD. 

60  By ‘n ewer’ h ere  we m ean  h ybrid an d en d-t o-en d fibre  bro ad ban d. 

61  Nearby was de fin ed a s th e  5 closest cou n ties. 

62  i.e . an  in tern et con n ection  th at offer s a  spe ed o f 1 gigabit pe r se con d or m ore. 

63  To th e exten t MSA’s are  fu n dam en tally differen t in  a  way th at im pa cts th eir GDP p er capita  (e .g. if th ey h ave 
differen t bu sin e ss r egu lation s). Fu rth erm ore, d e spite  b ein g cited in  oth er sim ilar stu die s it  ap pear s  th is paper 
h as n ot be en  pe er-reviewe d or pu blish ed in  a  jou rn al. 
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Most o the r m a croe conom ic studie s to  date  ha ve  a na lyse d the  inve stme nt or adoption  up to  
ba sic broa dba nd, e ithe r e xplicitly or im plicitly a s indica te d  by the  ra nge  of spe ed im prove m e nt 
tha t the  re sea rch  e xam ine s. For e xa m ple, Grube r e t a l. (2014) conside r incre m e nta l 
im prove m e nts in  (the  spe e d of) broa dba nd tha t  u tilise  da ta  on  EU27 na tions ove r 2005 to  2011 
to  find  tha t ha ving broa dba nd spe e ds a bove  2 MB/s re la tive  to  spe e ds of 2 MB/s or slowe r 
positive ly im pa ct GDP growth by 0.032%.64 

In  a n  o lde r study, Rohm a n a nd Bohlin  (2012) se ek to  ide ntify a  m ore  ge ne ra l impa ct of 
broa dba nd spe e d on GDP. The y u tilise  da ta  from  33 OECD countrie s ove r 2008-2010 a nd found 
tha t doubling the  broa dba nd spe e d contribute s 0.3% GDP growth, contro lling for a  ra nge  of 
de m ogra phic fa ctors a nd broa dba nd pe netra tion  a nd price . Give n the ir m ode lling sugge sts a  
line a r im pa ct of broa dba nd spee d on GDP growth, a n  im plica tion  is tha t the  impa ct of 
broa dba nd im prove me nts is gre a te r for countrie s tha t e xpe rie nce d lowe r e conom ic growth in  
pre vious ye a rs (re la tive ly). The se  re sults – tha t a  doubling the  broa dba nd speed contribute s 0.3% 
GDP growth – corre spond with  re sults from  a  subse que nt study on the  im pa ct of broa dba nd in  
the  Unite d  Kingdom  (SQW, 2013).65 In  th is subse que nt study, the y furthe r e m ph a sise  tha t 
e vide nce  of the  re lationship  be twe e n broa dba nd spe e d a nd productivity ha s ye t to  be  fu lly 
a ddre sse d  in  the  a ca de m ic lite ra ture  a nd the  im pa ct e stim a te  is unce rta in .66 

A fe w studie s e xa m ine  the  GDP im pa ct of broa dba nd de ployme nt a s a  re sult of incre a se d  
penetration . For e xa m ple , ITU (2018) link broa dba nd pe netra tion  to  GDP a nd found tha t a  1% 
incre a se  in  broa dba nd subscribe r pe ne tra tion  lea ds to  a  0.08% incre a se  in  GDP. As a n  
in te rm e diate  ste p , ITU a lso  pre se nt indica tive  re sults on  the  im pa ct of HHI67 in  the  broa dba nd 
m a rke t on  broa dba nd subscribe r pe ne tra tion . The y find  tha t 0.1 de cre a se  in  HHI in  fixe d  line  
broa dba nd m a rke t is a ssocia te d  with  a  3.5% incre a se  in  fixe d  broa dba nd subscribe r 
pe ne tra tion .68 Koutroum pis (2009) conducts  sim ila r re se a rch  ba se d on 22 OECD countrie s a nd 
found a  positive  contribution  of broa dba nd de ploym e nt to  GDP, though found tha t th is im pa ct 
incre a se d  with  the  le ve l of e xisting fixe d  broa dba nd pe ne tration  in  the  country. In  pa rticula r, he  
found tha t 1% incre a se  in  broa dba nd a doption  contribute s to  0.008% to  0.014% to  GDP growth 
de pe nding on e xisting broa dba nd pe ne tra tion . This sugge sts the re  a re  incre a sing re turns to  
sca le  of broa dba nd de ployme nt. An upda te  by Koutroum pis for Ofcom  (2018) using m ore  re ce nt 
da ta  confirm e d the se  findings, including tha t: 

• the  incre a se  in  broa dba nd conne ctions pe r 100 people  from  3.8 (2002) to  31.3 (2016) 
contribute d  to  a  cum ula tive  GDP incre a se  of 4.34% for the  countrie s in  the  sa m ple  

                                                           
64  Th is is an  an n u alised im pa ct. 

65  Rese arch  d on e SQW Con su ltin g in collaboration  with  Cam bridge Econ om etrics an d Dr Pan telis Kou trou m pis. 

66  UK Broad ban d Im pa ct Stu dy, No ve m b er 2013, pp. 14-15. 

67  HHI or th e  ‘Her fin dah l-Hirsch m an  In dex’ is a  way to m ea su re  th e  d egre e o f con cen tration  in  an  in du stry an d 
often  u se d a s a  proxy for th e  level of com petition  in  th e  in du stry. A h igh er HHI in dicates h igh  con ce n tration , 
wh ile  a  lower HHI in dicat es lower con cen tration . For exam ple, if th ere  were a  sin gle  provide r of fixed lin e  
broa d ban d service s in  Au stra lia , th e  HHI in dex for th e  Au stra lian  fixed lin e  broa d ban d service s wo u ld be e qu al 
to 1. Sh ou ld n ew players start  to provid e broa db an d service s an d ca ptu re  m arket sh are , th e  HHI wou ld 
de cre ase. 

68  Th e m o del for HHI’s im pa ct on  pen etra tion  is an  in term e diate  m o del th at is u ltim ately u sed to iden tify th e  
effe ct of pen etra tion  on  GDP. As su ch , ITU warn s th at th e  re su lts of th is in term e diate  m od els sh ou ld n ot be  
con sid ere d gen eral con clu sion s. 
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• the  e ffe ct de cline d  a s pe ne tra tion  incre a se d , so  tha t a  te n-line  incre a se  from  10 to  20 line s 
yie lde d 1.40% GDP incre a se  but 20 to  30 line s pe r 100 pe ople  lea d  to  a  0.82% GDP im pa ct.69  

Firm -level studies: broadband  deployment and its contribution to enterprise 
productivity  

The re  is som e  lite ra ture  focusse d  on firm -le ve l productivity im pa cts of broa dba nd de ploym e nt, 
which  doe s not qua ntify the  contribution  of the se  productivity im prove m e nts on  GDP. While  
the se  ca nnot be  use d  d ire ctly to  e stima te  broa d or ge ne ra l e ffe cts, growth in  productivity ha s 
be e n close ly tie d  to  GDP growth in  the  fie ld  of e conom ics since  Solow’s (1957) se m ina l pa pe r on  
e xpla na tions for output growth. More  re ce nt lite ra ture  on  ge ne ra l purpose  te chnologie s 
h ighlights tha t broa dba nd ca n  be  a n  “e ngine s for growth.” It is incre a sing pe rva sive , im proving 
ove r tim e , a nd le a ding to  com plem e nta ry innova tion  (Bre sna ha n a nd Tra jte nberg 1995). 

As with  m a croe conom ic studie s, o lde r firm -le ve l studie s la rge ly e xam ine d inve stm e nt or 
a doption  up to  ba sic broa dba nd, while  newe r studie s include  cove ra ge  of fa ster broa dba nd. The  
re sults of the se  studie s a re  m ixe d, with  the  fo llowing five  studie s ide ntifying positive  e ffe cts:  

• Ca nzia n  e t a l. (2019) studie d  the  e ffe ct of broa dba nd a cce ssib ility in  rura l a re a s on  firm  
pe rform a nce  of lim ite d  com pa nie s in  Ita ly. The y found tha t the  a va ila bility70 of ADSL2+ 
contribute s to  a  9.1% incre a se  in  to ta l fa ctor productivity, a ccum ula te d  ove r two ye a rs 
fo llowing ADSL2+ a ctiva tion .71  

• In  a  m ore  qua lita tive  study from  2016 study pre pa re d  for the  Europea n Com m ission  by a  
consortium  of consulta nts 72 the y found broa dba nd spe e d is positive ly corre la te d with  to ta l 
fa ctor productivity a cross m a jor industria l se ctors.  

• Mölle ryd (2015) ha d sim ila r findings though  positing a  spe cific ca usa l cha in  to  product 
im pa cts. He  e xa m ine d the  ADSL broa dba nd ro llout in  the  Unite d  Kingdom  ove r the  pe riod  
1999-2004 found a  positive  ca usa l re la tionship  from  ADSL e na ble m e nt to  ICT in te nsity a nd 
from  ICT in te nsity to  la bour productivity in  a  firm .  

• Grim e s e t a l. (2012) found tha t broa dba nd a doption  boosts productivity73 with in  Ne w Zea la nd 
firm s. The  study use s surve y da ta  from  2006, which  com prom ise s a  re pre se ntative , e conom y-
wide  sa m ple  of a pproxim ate ly 6,000 firm s with  a t lea st six e m ploye e s. The  a uthors find  a n  
im pa ct of be twee n 7 to  10 pe rce nt im provem e nt in  productivity a cross a ll firm s . The  a uthors 

                                                           
69  h ttps://www.ofco m .o rg.u k/__data/ asset s/ pd f_file /0025/113299/econ o m ic-broa d ban d-oe cd-cou n tries.pd f  

70  Th e em pirical a pproa ch  estim ates th e  e ffect s o f ADSL2+ availa bility (com p are d with  existin g ADSL or n o 
broa d ban d) on  lim ited com pan ie s’ per form an ce in  th e  Provin ce o f Tren to (Ita ly) in  th e  sh ort-term , i.e . u p u n til 
on e year after ADSL2+ activation . Th e e ffect s are  th erefore  averaged across firm s th at did an d did n ot take u p 
th e  spe ed u pgra de , as th e  au th ors h ave n o in form ation  on  broa d ban d a do ption  by th e firm s in  th eir sam ple.  

71  Total-factor pro du ctivity (TFP) repre sen ts th e  e fficien cy o f th e  econ om y in  con ve rtin g in pu ts into ou tpu ts, an d is 
u su ally m ea su red a s th e  ra tio o f aggregate  ou tpu t (e .g., GDP) to aggregate  in pu ts. 

72  Con su ltan ts were  fro m  WIK-Con su lt, Ecorys , VVA con su ltin g, LS Tele co m , an d fre elan ce legal exp ert an d policy 
con su ltan t Olga Batu ra . 

73  La bou r produ ctivity is m easu red by u sin g valu e ad de d p er worker. 

https://www.ofcom.org.uk/__data/assets/pdf_file/0025/113299/economic-broadband-oecd-countries.pdf
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furthe r find  tha t productivity im prove m e nts we re  not de pe nde nt on  the  knowle dge  in te nsity 
of the  se ctor a nd whe the r the  firm  is loca te d  in  a n  urba n or rura l loca tion . 74 

• Ipsos MORI (2018) e va lua te d  the  im pa cts of the  de ploym e nt of UK’s Supe rfa st Broa dba nd 
Progra m m e  in  which  the  fe de ra l gove rnme nt provide d co-funding to  loca l bodie s in  Engla nd 
for broa dba nd de ploym e nt.75 The  study found the  co-funding le d  to  im prove d firm  
productivity of firm s  in  the  subsid ise d  a re a s (1-2 ye a rs fo llowing de ploym e nt), la rge ly due  to  
firm s re loca ting to  re ce ive  the  subsid ise d  broa dba nd cove ra ge .76 

A furthe r thre e  studie s found little  or no  positive  a ssocia tion  be twe e n broa dband a doption  a nd 
productivity: 

• In  a nothe r study howe ve r, Ake rm a n et a l. (2015) d id  not find  a  ge ne ra l positive  a ssocia tion  
be twee n broa dba nd a doption  a nd productivity. In  pa rticula r, the y use  da ta  on  Norwe gia n  
firm s a nd find s tha t the  a doption  of broa dba nd only boots firm  productivity for  skille d  
worke rs, while  re ducing productivity for unskille d  worke rs.  

• Ha lle r a nd Lyons (2015) e m ploye d Irish  firm -le ve l da ta  a nd a lso  fa il to  find  a  ge ne ra l positive  
re la tionship  be twe e n broa dba nd a doption  a nd productivity. Focussing on the  m a nufa cturing 
industry, the y found no significa nt im pa ct of firm s  a dopting fa ste r DSL (spe e ds a bove  2 MB/s 
re la tive  to  spee ds of 2 MB/s or s lowe r) on  firm  produ ctivity.  

• Sim ila rly, in  a  working pa pe r by Fa bling a nd Grim e s for Motu  Econom ic a nd Public Policy 
Re se a rch  (2016) the y found a  la ck of im pa ct on  firm  productivity due  to  u ltra fa st broa dba nd 
a doption , through focusing on da ta  from  the  ro llout of u ltra -fa st broa dba nd in  Ne w 
Ze a la nd.77 The y furthe r sugge st productivity im prove m e nts m a y be  a va ila ble  for firm s tha t 
m a ke  com ple m e nta ry busine ss ca pita l inve stme nts to  im prove  the ir ICT utilisa tion .78 
Howe ve r, the y qua lify th is furthe r re sult by sugge sting the  re la tionship  be tween concurre nt 
inve stm e nt, broa dba nd a doption  a nd productivity m a y not be  ca usa l. 

                                                           
74  Urban  areas are  lo cal au th orities wh ich  h ave a  po pu lation  den sity of a t least 200 peo ple  p er km 2 a n d ru ral 

oth erwise . Kn owledge in ten sity of a  firm  wa s d efin ed as h igh  in ten sity if a t least 25% of its em plo ye es wh o are  
"m an agers , profession als, asso ciate  p rofe ssion als or tech n ician s", with  a ll oth er firm s a re  tre ated a s low 
kn owledge in ten sity firm s. 

75  Th e progra m m e wa s largely d elivere d th rou gh  FTTC tech n ology, facilita tin g down load sp ee d o f a t least 30 
m egabits per se con d. Bu sin esse s locat ed in  rollou t zon es were typically “sm aller, less pro du ctive, a n d m ore 
con cen trate d in  th e  m an u factu rin g secto r th an  th ose firm s located on  po stcod es ou t side o f th e  progra m m e 
area”. 

76  Firm  tu rn over wa s proxied by tu rn over by em ployee. 

77  Down loa d spee d s of u p t o 100Mbps (m ega bits p er secon d), an d in  so m e area s u p to 1000Mbp s. 

78  Com plem en tary in vest m en t h ere  m ean s activities th e  firm  r ep orte d a s bein g con du cte d to “get m o re ben e fit  
fro m  (th eir) ICT”. Th ese activities in clu de ch an ge d st aff levels or skills m ix, tra in ed e m ployee s, in tro du ce d n ew 
work pra ctice s (e .g. tea m workin g), restru ctu res th e  organ isation , im ple m en te d n ew bu sin e ss stra te gies or 
m an agem en t tech n iqu es , ph ysically re locate d an y bu sin e ss a ctivities, in vest ed in  ca pita l oth er th an ICT, 
per form e d re se arch  an d develop m en t, red esign e d proce sses for produ cin g or distribu tin g good s a n d service s, 
sh ifted pro du ction  toward s goo d s an d services th at u se  ICT m ore in ten sively. 
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A ke y le sson that e m e rge s from  the  lite rature  is tha t firm s m a y only re a lise  the  pote ntia l be ne fits 
of broa dba nd if broa dba nd im prove m e nts a re  com bine d with  sufficie nt cha nge s in  how the  
busine ss ope ra te s. 

Broader impacts of broadband  deployment  

Employment, job creation and wages  

The  a fore m e ntione d Brigla ue r e t a l. (2019) pa pe r a lso  explore d  the  im pa cts of incre a se d  in  
broa dba nd cove ra ge  on  job  cre a tion , wa ge s a nd em ploym e nt. While  it found incre a se s in  the  
loca l e m ployme nt ra te  a s a  re sult of gre a te r cove ra ge, no  sta tistica lly significa nt e ffe ct on  loca l 
job  cre a tion  or wa ge s we re  found.  

Ba i (2017) a lso  e xplore s the  e ffe ct of broa dba nd de ployme nt on  e m ployme nt, though via  
de ploym e nt im pa ct on  in te rne t spee d. The  pa pe r re lie d  on  US county-le ve l da ta  for the  ye a rs 
from  2011 to  2014 a nd found a  positive  a ssocia tion  be twe e n broa dba nd spe e d a nd job  cre a tion . 
Howe ve r, de spite  the  positive  im pa ct of broa dba nd spe e d at lowe r spe e ds, the  e stim a te s from  
the  pa pe r doe s not find  a  positive  em ploym e nt im pa ct of going from  ‘fa st’ to  ‘ve ry fa st’ 
broa dba nd.79  

Mölle ryd (2015) found a n  a ssocia tion  be twe e n fibre  pe ne tration  a nd e m ployme nt using 
m unicipa l le ve l da ta  from  Swe de n from  2010-2012, finding tha t 10% highe r fibre  pe ne tration  is 
corre la te d  with  1.1% highe r e m ployme nt.80 Singe r e t a l. (2015) a lso  conduct a  m unicipa l le ve l 
study a nd e xplore  the  de ploym e nt of FTTP81 broa dba nd in  Ca na da . The y found tha t 100% 
de ploym e nt a t the  m unicipa l leve l lea ds to  a n  incre a se  in  e m ploym e nt of a round 2.9% for tha t 
m unicipa lity. 

Development of new businesses   

In  a  confe re nce  pa pe r, Ha sbi (2017) use s Fre nch m unicipa l-le ve l da ta  for non-farm  se ctors ove r 9 
ye a rs (2006-2014), a  pe riod  ove r which  h igh-spe e d broa dba nd wa s de ploye d in Fra nce 82 He  
found tha t m unicipa litie s whe re  h igh-spe e d broa dba nd is de ploye d ha ve  3.2% highe r busine ss 
cre a tion  of so le  proprie torships tha n  m unicipa litie s whe re  h igh-spe e d broa dband is not 
de ploye d. In  a  sim ila r study, McCoy e t a l. (2016) find  tha t the  a va ila bility of fibre -ba se d 
infra structure  ha s a  positive  im pa ct on  busine ss cre a tion  but only in  a re a s where  h igh-e duca tion  
hum a n ca pita l is a va ila ble  using da ta  from  loca tions which  a re  at or a bove  the  75th  pe rce ntile  of 
e m ploym e nt de nsity in  Ire la nd.83 The  Mölle ryd (2015) study found  tha t a n  incre ase  of broa dba nd 
fibre  pe ne tra tion  of 10% le d  to  busine ss cre a tion  by one  a dditiona l com pa ny pe r 12000 

                                                           
79  In  fact, a  n e gative re la tion sh ip is im plied. Fast vs. very fa st co m p are s spe ed s o f 100 Mb/s – 1 Gb/ s (fast) to 

sp ee ds of over 1 Gb/ s (very fast). Th e u n in tuitive  n egative em ploym en t im pa ct of goin g form  fa st to  very fa st 
broa d ban d is n ot explore d in  th e  paper to an y great exten t an d m ay im ply m o d el m isspe cification . For 
exam ple, it  m a y be th at less e fficien t bu sin esse s opt-in to u pgradin g th eir broa db an d fro m  fa st to very fa st an d 
th e m od el is pickin g u p th is effe ct ra th er th an  th e isola ted im pa ct o f im prove d broa db an d sp ee d o n  
em ploym en t.  

80  A 1.7% con tribu tion  to em ploym en t wa s fou n d for ‘h igh ly u rban ised’ m u n icipalities. 

81  Residen tia l de ploym en t  

82  High  spe ed service s d elivere d th rou gh  Fibre  to th e  Ho m e (FttH) or Fib re  to th e  La st Am plifier (FttLA), 

83  Lo cation s were e ith er sin gle  Ele ctoral Division s or aggre gation s o f con tigu ou s Electoral Division s wh ich  are  a t or 
abo ve th e 75 percen tile  of e m plo ym en t den sity. 
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inha bita nts pe r yea r, e quiva le nt to  a round 2100 a dditiona l busine sse s a  yea r ba se d  on curre nt 
Austra lia ’s popula tion . 

Alpha Be ta  Austra lia  (2020) a lso  found positive  a ssocia tions be twee n broa dba nd de ploym e nt on  
job  cre a tion , e spe cia lly for m e tropolita n  a re a s. 

Other impacts  

A num be r of studie s ha ve  e xa m ine d a ncilla ry be ne fits of broa dba nd de ployment. 

The  a fore m e ntione d Mölle ryd (2015) study a lso  e xam ine d da ta  from  Swe de n, finding a  positive  
a ssocia tion  be twee n the  de ployme nt of fibre  ne tworks a nd de crea se d driving. The  ide a  
propose d in  the  pa pe r wa s tha t physica l tra nsport m a y be  substitu te d  by h igh-spe e d broa dba nd 
to  som e  e xte nt e .g. the  possib ility for ce rta in  goods a nd se rvice s to  be  orde re d  a nd obta ine d 
online  in  p la ce  of a  physica l trip  to  a  brick a nd m orta r store . Ove ra ll, it  found tha t a  10% incre a se  
in  fibre  pe ne tra tion  is corre la te d  with  lowe r drive  d ista nce s of 135km /yr/inha bita nt on  a ve ra ge . 
Grim e s a nd Townse nd (2018) e xa m ine  the  im pa ct of fibre  broa dba nd ro llout in Ne w Zea la nd a nd 
find  tha t its a doption  by prim a ry schools incre a se s pa ssing ra te s in  sta nda rdise d  a sse ssm e nt by 
a pproxima te ly one  pe rce nta ge  point.  

Alpha Be ta  Austra lia  (2020) posit a  num be r of a ncilla ry be ne fits of im prove d broa dba nd re la te d  
to  the  la bour m a rke t. This re se a rch  is a t a n  a ggre ga te  le ve l i.e . doe s not spe cifica lly re le va nt to  
busine ss broa dba nd, though sugge sts im prove d broa dba nd in  ge ne ra l le a ds to: 

• Teleworking benefits :84 Additiona l pe ople  a ble  to  work from  hom e , which  a re  estim a te d  to  
le a d  to  a dditiona l tota l working hours ba se d  on surve y da ta 

• Job search benefits : Additiona l pe ople  unde rta king online  e ducation  which  the y would  not 
ha ve  o the rwise  unde rtake n. The y the n use  ABS da ta  on  hours worke d a nd ea rnings to  
de te rm ine  the  im pa ct of hold ing a  qua lifica tion  on  ea rnings a nd find  a  positive  re la tionship 

• Online education benefits : Additiona l people  e nga ging in  online  job  se a rch , which  is 
e xpe cte d  to  lea d  to  re duce d tim e  spe nt sea rching for work-ba se d job-se a rch  lite ra ture 85 

Assessing the evidence from literature  review  

How we  will use  the  re le va nt lite ra ture  will de pe nd on the  type  of lite rature  a sse sse d: 

1. Ma croe conom ic studie s tha t look a t the  im pa ct of de ployme nt on  GDP a nd GDP growth 

The se  studie s ide ntify im pa cts of de ploym e nt a t the  m unicipa l to  na tiona l le ve l of im prove d 
broa dba nd (typica lly proxie d  via  im prove me nts in  spe e d). Howe ve r, the  im pa cts qua ntifie d  in  
the se  studie s will ha ve  to  be  a pplie d  ca re fully to  NBN Co’s in itia tive s. The se  studie s a re  a t a  
re la tive ly h igh  le ve l of a ggre ga tion , for insta nce , looking a t the  im pa ct of broa dba nd 
de ploym e nt on  GDP due  to  its a ggre ga te  a ffe ct in  a  sta te , m unicipa lity, or o the r bounde d 
a re a . In  ge ne ra l, th is m e a ns tha t the se  studie s do  not ne ce ssa rily look spe cifica lly a t 
de ploym e nt of broa dba nd for busine ss. Additiona lly, m a ny of the  studie s look a t a doption  of 

                                                           
84  Teleworkin g ben efits a ccou n t for over $2.2 billion  of th e  $6.4 billion of th e  GDP im p act o f im proved  broa db an d 

in  th e  Alph aBeta  Advisor s re se arch . 

85  Ku h n & Man sou r (2011) "Is In tern et Job Search  Still In effe ctive ?", IZA Discu ssion  Pa p er No. 5955. 
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e a rly broa dba nd te chnologie s, while  we  a re  in te re ste d  m ostly in  the  a doption  of fibre  or la te r 
broa dba nd te chnologie s in  ge ne ra l, whe re  ma croe conom ic e ffe cts m a y be  d iffere nt. The  
study a nd re sults of Brigla ue r a nd Gugla r (2019) a nd Brigla ue r e t a l (2021) a re  like ly to  be  the  
m ost re le va nt for th is study. 

2. Firm -le ve l studie s tha t look a t the  im pa ct of broa dba nd de ploym e nt on  firm  productivity 

The se  studie s a re  pote ntia lly m ore  use ful a s the y ide ntify a nd te st for ca usa l rela tionships 
be twee n broa dba nd de ploym e nt a nd firm  outcom e s. The se  studie s pre se nt a  m ixe d p icture  
on  e ffe cts a nd ca n  be  quite  re gion a nd tim e -spe cific, but ca n  be  use d  to  de ve lop uppe r a nd 
lowe r bound im pa cts for firm s in  d iffe re nt indust ry se ctors or  loca tions. The  studie s of 
Ca nzia n  (2019) a nd Grim e s e t a l (2012) a ppea r m ost re le va nt to  th is study, a lthough the  
Grim e s e t a l study is now da te d .  
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B Further de tails on benefits 
methodology 

Estimation of gross value added  

Gross value added in each industry by statistical areas  

We  use  GVA to  we ight e stima te s in  pa rticula r loca tions. We  e stim a te  GVA in  ea ch Sta tistica l Are a  
Le ve l 2 (SA2) a s the  re le va nt unit a nd a lign  the se  with  Busine ss Fibre  Zone s. SA2s a re  m e dium -
size d  ge ne ra l purpose  a re a s built up  from  whole  SA1s, with  a  popula tion  ra nge of 3,000 to  25,000 
pe rsons a nd a n  a ve ra ge  popula tion  of a bout 10,000 pe rsons.86 

To e stim a te  GVA by SA2 a nd by industry/Busine ss Fib re  Zone  (BFZ), we  first e stim a te  GVA for 
e a ch industry for e a ch SA2. 

To de rive  GVA by industry/re gion we  first u se d  ABS da ta  on  turnove r by industry by SA2 a re a .87 
Howe ve r, th is da ta  pre se nts turnove r ra the r tha n  GVA, a nd pre se nts turnove r a s counts of 
busine sse s with in  turnove r size  ra nge s. To conve rt to  GVA, we  supple me nt with  a lte rna tive  
source s of da ta . 

We  take  ABS data  on  industry turnove r (incom e ) in  2020 88  a nd gross  va lue  a dded in  FY2020.89 
This a llows us to  construct a  ra tio  be twe e n turnove r a nd GVA for e a ch industry, a s we ll a s the  
to ta l GVA for e a ch industry. Howe ve r, turnove r inform a tion  wa s not a va ila ble  for Division  K: 
Fina ncia l a nd Insura nce  Se rvice s; we  use d  the  Re nta l, Hiring a nd Re a l Esta te  Service s industry a s 
a  com pa ra tor for the  ra tio  be twe e n turnove r a nd GVA. 

For e a ch industry, we  ta ke  the  to ta l num be r of busine sse s in  e a ch of the  turnove r size  b ins, a nd 
re concile  with  the  to ta l GVA. Ra the r tha n  taking the  m idpoint of e a ch turnove r b in  a s the  a ve ra ge  
turnove r for busine sse s in  tha t b in , we  inste a d  fit a  log-norma l d istribution  of busine ss turnove r 
to  the  da ta .90 This a llows us to  e stim a te  the  a ve ra ge  turnove r of firm s with in  e a ch b in . While  th is 
m e thod provide s a n  e stima te  of a ve ra ge  turnove r (by industry) o f firm s in  the  h ighe st “$10M or 
m ore ” b in , we  pre fe r to  use  the  turnove r tha t e quate s the  obse rve d to ta l GVA to  tha t obta ine d 
whe n sum m ing a cross turnove r b ins the  num be r of firm s with  e a ch b in  m ultip lie d  by the  a ve ra ge  
turnove r of firm s  in  the  b in , d ivide d by the  turnove r to  GVA ra tio . This yie lds for  e a ch 
b in /industry, the  a ve ra ge  GVA of firm s in  tha t b in , such tha t the  to ta l GVA re concile s with  tha t in  
the  ra w da ta . This the n  a llows us to  de rive  the  GVA of ea ch industry/SA2 a re a . 

                                                           
86  ABS, 1270.0.55.001 - Au stra lian  Statistical Geogra ph y Stan dard (ASGS): Volu m e 1 - Main  Stru ctu re  an d Greater 

Capita l City Statistical Areas , Ju ly 2016   

87  ABS, 8165.0 Cou n ts of Au stra lian  Bu sin esse s, in clu din g En tries an d Exits, Ju n e 2016 to Jun e 2020. 

88  ABS, 81550DO001_201920 Au stra lian  In du stry, 2019-20. 

89  ABS, 5204.0 Au stra lian  System  of Nation al Accou n ts Ta ble  5. Gross Valu e Add ed (GVA) by In du stry. 

90  To d o th is we u se th e  Gen eralise d Meth od of Mo m en ts ap pro ach  to b e st m at ch  th e  fraction  o f bu sin esses in  
each  bin . 
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Gross value added in each Business  Fibre Zone  

To de rive  the  GVA of e a ch industry in  e a ch BFZ, we  first find  for e a ch BFZ the  SA2 a rea s which  a re  
a t le a st pa rtia lly cove re d  by the  BFZ.91 We  the n conside r two a pproa che s:  

• Alloca te  the  GVA with in  e a ch SA2 to  the  BFZ on the  ba sis of the  sha re  the  SA2 are a  tha t is 
with in  the  BFZ 

• Alloca te  a ll of the  GVA with in  e a ch SA2 to  the  BFZ if the  BFZ cove rs a t le a st pa rt of the  SA2. 

The  first is like ly b ia se d  downwa rds, a s firm s would  typica lly not be  uniform ly d istribute d  ove r a n  
SA2; ra the r the y would  be  loca te d  towa rds the  city a re a, i.e . the  BFZ. The  se con d is of cou rse  
b ia se d  upwa rds, a s the re  a re  like ly some  firm s loca te d  outside  the  BFZ if the  SA2 is only pa rtia lly 
cove re d  by the  BFZ. As a  conse que nce , we  ta ke  the  a ve ra ge  of the  two a pproa che s to  de rive  the  
GVA, by industry, for e a ch BFZ. 

We  take  ABS data  on  GVA by industry in  2020.92 

Productivity benefit  

Our m e thodology for e stim a ting productivity ga ins by industry se ctor a nd by lo ca tion  is 
sum m a rise d  in  Figure 13. In  sum m a ry, we : 

• Estim a te  a n  ave ra ge  productivity ga in  from  the  “trea tme nt” - NBN Co’s re le va nt busine ss 
inve stm e nts a nd the ir im pa ct on  the  in te rne t spee d of firm s tha t ta ke  up  its se rvice s 

• De com pose  tha t im pa ct by firm  industry type  a nd by loca tion . 

Figure 29: Me thodology for e stim a ting spe cific firm  p roductivity e ffe cts  

 

Source: Frontier Economics 

We focus our estimations on firms within Business Fibre Zones, as we have the most information 
on these firms. However, the average results across sectors are also relevant to those firms 

                                                           
91  For this we use ASGS provided SA2 shapefiles, and data provided by NBN containing the geographic boundaries 

of each BFZ. 

92  ABS, 5204.0 Australian System of National Accounts Table 5. Gross Value Added (GVA) by Industry.  
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outside  Busine ss Fibre  Zone s to  the  e xte nt tha t spee d incre a se s (ca use d by incre a se d  
a va ila bility). 

The  fo llowing m e thodology wa s a pplie d  in  ca lcula ting productivity be ne fits re sulta nt from  the  
ro llout of the  busine ss fib re  in itia tive : 

1. Utilise average productivity benefit from credible study  

Ba se d on a  re view of lite ra ture  on  the  productivity be ne fits a ttributa ble  from  broa dba nd 
de ploym e nt, we  ide ntifie d  the  cre dib le  a nd re le va nt studie s. The  m ost re le va nt study wa s 
ide ntifie d  a s the  study on productivity be ne fits by Ca nzia n  e t a l. (2019), a s de scribe d in  
Appe ndix 0. The  study wa s ba se d on the  pe rform a nce  of lim ite d  com pa nie s in  the  Province  of 
Tre nto  (Ita ly). While  we  a re  a wa re  of o the r studie s, a s de scribe d in  Anne x A, these  o the r 
studie s a re  lim ite d  due  to  the ir a ge  or re le va nce  of findings. 

From  th is study, we  obta ine d a n  ave ra ge  productivity be ne fit e xpe rie nce d from  im prove d 
broa dba nd de ployme nt on  busine ss spe e ds. 

2. Adjust productivity benefit for  Australian circumstances.  

Two a djustm e nts we re  m a de  to  the  productivity e stima te  me a sure d  in  the  study to  a ccount 
for re le va nt d iffe re nce s be twe e n the  a rea  of the  study a nd Austra lia .  

(a) Based on average difference in IT intensity between Australia relative  to Trento  

Our lite ra ture  re view found tha t the  ove ra ll productivity im pa ct of broa dba nd de ploym e nt is 
re la te d  to  the  ICT in te nsity of the  re gion on which  broa dba nd is de ploye d. As such, we  a djust 
the  productivity be ne fit m ea sure d  in  the  study to  a ccount for d iffe re nce s in  IT in te nsity 
be twee n the  re gion of the  study a nd Austra lia . 

To ca lcula te  the se  in te nsitie s, we  u tilise d  na tiona l a ccounts da ta  from  Austra lian  Bure a u of 
Sta tistics on  ne t ca pita l stock a nd ne t IT ca pita l stock by industry. IT in te nsity wa s ca lcula te d  by 
d ivid ing the  sum  of IT ca pita l stock by the  sum  of ne t IT ca pita l stock a cross ind ustrie s 𝑖𝑖. This 
ca n  be  e xpre sse d  a lge bra ica lly a s fo llows: 

𝐼𝐼𝐼𝐼 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 =
∑𝑁𝑁𝑁𝑁𝑁𝑁 𝐼𝐼𝐼𝐼 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑘𝑘𝑖𝑖
∑𝑁𝑁𝑁𝑁𝑁𝑁 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑘𝑘𝑖𝑖

 

For Austra lia , th is wa s sim ply the  sum  of IT ca pita l stock a cross a ll industry d ivide d by the  sum  
of ne t ca pita l stock a cross a ll industrie s, e xcluding m ining a nd a griculture .93 Ca nzia n  e t a l. 
(2019) d id  not include  m ining a nd a gricultura l firm s, so  the se  industrie s we re  le ft out in  
ca lcula ting the  IT in te nsity in  Tre nto .94 The  re la tive  IT in te nsity of Austra lia  ca n  the n  be  
e xpre sse d  a lge bra ica lly a s fo llows: 

𝐼𝐼𝐼𝐼 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑦𝑦𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 =
𝐼𝐼𝑇𝑇 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑦𝑦𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴
𝐼𝐼𝐼𝐼 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑦𝑦𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

 

 

At the  e nd of th is ste p , we  obta in  a  obta in  a n  a ve ra ge  productivity be ne fit a s if the  study wa s 
conducte d  on  Austra lia n  firm s subje ct to  the  sa m e  cha nge  in  broa dba nd spe e ds. 

(b) Based o n difference in speed increase experienced in Australia relative to Trento  

                                                           
93  Th is is to accou n t for th e  fa ct th at th e  stu dy in  Tren to did n ot cover firm s in  th e  m in in g of agricu ltu ral sect or. 

94  Note  given  th at we are  u tilise  Ita lian  n ation al accou n ts data , we im plicitly assu m e th at ICT in ten sities for th e  
sa m e in du strie s across Au stra lia  an d Tren to are  sim ilar. 
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A ke y m e cha nism  through which  the  broa dba nd de ployme nt de live rs be ne fits is via  the  
im prove d spe e ds. To a ccount for th is, we  ha ve  a djuste d  the  productivity im pa ct to  a ccount for 
d iffe re nce s in  the  spe e d incre a se  e xpe rie nce d in  Tre nto  re lative  to  tha t expe rience d in  
Austra lia .  

The  re la tive  spe e d increa se  e xpe rie nce d in  Austra lia  ca n  be  e xpre sse d  a lge bra ica lly a s fo llows: 

%∆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑑𝑑𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 =
%∆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑑𝑑𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴
%∆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑑𝑑𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

 

At the  e nd of th is ste p , we  a re  a ble  to  obta in  a n  a ve ra ge  productivity be ne fit a pplia ble  to  
Austra lia  (𝑃𝑃𝐵𝐵𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴) ba se d  on a djusting the  be ne fit from  the  study (𝑃𝑃𝐵𝐵𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠). We  ca n e xpre ss 
the  a ve ra ge  Austra lia n  firm  productivity be ne fit a lge bra ica lly a s fo llows: 

𝑃𝑃𝐵𝐵𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 𝑃𝑃𝐵𝐵𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 ∗ 𝐼𝐼𝐼𝐼 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑦𝑦𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 ∗ %∆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑑𝑑𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟95 

3. Calculate industry -specific  productivity benefit s. 

(a) Calculate industry -specific  relative  IT int ensities  

The  re la tive  IT in te nsity for industry 𝑖𝑖 is give n by the  IT in te nsity of the  industry d ivide d by 
the  IT in te nsity of All Industrie s. This  ca n  be  e xpre sse d  a lge bra ica lly a s fo llows: 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐼𝐼𝐼𝐼 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑦𝑦𝑖𝑖 =
𝐼𝐼𝐼𝐼 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑦𝑦𝑖𝑖

𝐼𝐼𝐼𝐼 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑦𝑦𝐴𝐴𝐴𝐴𝐴𝐴 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖
 

(b) Adjust for the non -linear relationship between IT intensity and productivity  

We  a djust the  re la tive  IT in te nsity to  a ccount for the  non-line a r re la tionship  be twe e n IT 
in te nsity a nd productivity. We  m a y expe ct, for e xa m ple , the  re la tionship  be twee n IT 
in te nsity a nd e stima te d  productivity be ne fit from  fa ste r broa dba nd shows incre a sing or 
de cre a sing re turns, or ha ve  a  fixe d  a nd va ria ble  com pone nt.96 To a ccount for th is, use  a  
furthe r sca ling fa ctor which  a djusts for the  re la tive  e ffe ct be twee n se ctors - i.e . we  do not 
use  IT in te nsity d ire ctly to  de com pose  the  ove ra ll fore ca st productivity e ffe ct. We  a dopt a  
sca ling fa ctor of 0.75 in  our sta nda rd  ca se . 

Wha t th is doe s is re duce  the  im pa ct of IT in te nsity for industrie s tha t ha ve  a  h ighe r 
re la tive  IT in te nsity a nd lowe r the  im pa ct of IT in te nsity for industrie s with  h igh e r re la tive  
IT in te nsity. We  ca n e xpre ss the  a djuste d  in te nsity a lge bra ica lly a s fo llows: 

𝐼𝐼𝐼𝐼 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑦𝑦𝑖𝑖(𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎) = 100 ∗ [𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐼𝐼𝐼𝐼 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑦𝑦𝑖𝑖 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓+ (1− 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓)] 

(c) Apply average productivity effect to industry -specific IT intensities  

We  the n a pply the  a djuste d  IT in te nsity for e a ch industry to  the  a ve ra ge  Austra lia n  
productivity be ne fits a s fo llows: 

𝑃𝑃𝐵𝐵𝑖𝑖 = 𝑃𝑃𝐵𝐵𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 ∗ 𝐼𝐼𝐼𝐼 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑦𝑦𝑖𝑖(𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎) 

4. Calculate  Business Fibre Zone -specific productivity benefits.  

Once  we  ha ve  obta ine d productivity be ne fits by Austra lia n  industry, we  ca lculate  productivity 
be ne fits by Busine ss Fib re  Zone . We  do th is be  a djusting the  productivity be ne fit by industry 

                                                           
95  We n ote  th at th e  ch an ge in  spe e d in  th e  Tren to stu dy ran ge s fro m  2-20Mbp s an d 7-20Mb ps. As su ch , th e  

re la tive  ch an ge in  sp ee d wa s calcu lated twice, on e wh ere  we assu m e a  st artin g poin t of 2Mbp s in  Tren to, an d 
th e  oth er with  a  startin g poin t of 7Mbps in  Tren to. Th e Au stra lian  pro du ctivity ben efit  is th en  calcu lated u sin g 
both  re la tive  spe ed calcu lation s, an d th e average of th e  two pro du ctivity ben e fits is u se d in  ou r an alysis. 

96  For exa m ple, a ll firm s m a y receive a  ba selin e  fixed ben e fit , an d th en  a  fu rth er ben e fit  de pen din g on  th eir ICT 
in ten sity. 
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for the  ‘sta rting poin t’ of e a ch Busine ss Fibre  Zone  a nd the n a ccount for the  m ate ria lity of 
be ne fit by we ighting be ne fits by the  sha re  of GVA of the  Busine ss Fibre  Zone . 

(a) Adjust for the ‘starting point’  for each Business Fibre Zone  

We  would  expe ct the re  to  be  loca tiona l e ffe cts to  the  productivity im pa ct of broa dba nd 
de ploym e nt. For e xam ple , CBD a re a s that a re  a lrea dy we ll se rve d by fibre , the  e conom ic 
be ne fits a re  like ly to  be  re la tive ly sm a lle r tha n  in  Ba llina  in  re giona l NSW, which doe s not 
pre se ntly ha ve  a cce ss for e nte rprise -gra de  fibre  se rvice s a t no  upfront cost.  

Ide a lly, we  would  use  gra nula r inform a tion  on broa dba nd a cce ss, spe e d a nd the  ga ins in  
e a ch  Busine ss Fibre  Zone  with  re spe ct to  the se  va ria ble s in  orde r to  a ccount for the se  
loca tiona l e ffe cts. Give n lim ite d  da ta , we  construct a n  inde x for the  re m ote ne ss of the  
Busine ss Fibre  Zone s ba se d on NBN Co’s zone  ca te gorisa tions 97 (NBN zone s) a nd use  
the se  to  proxy for pre -upgra de  busine ss in te rne t qua lity. 

NBN Co’s da ta  conta ins a  com ple te  list of SA1 sta tistica l units with  ea ch Busine ss Fibre  
Zone , a nd so  we  a re  a ble  to  ca lcula te  the  proportion  of SA1 sta tistica l units in  ea ch NBN 
zone , for e a ch Busine ss Fibre  Zone . By we ighting the se  proportions by the  re m ote ne ss of 
e a ch NBN zone , we  construct a  re m ote ne ss inde x.  

If we  de note  a  Busine ss Fibre  Zone  by 𝑗𝑗, a n  NBN zone  by 𝑙𝑙, the  count of SA1 sta tistica l 
units by 𝑆𝑆𝑆𝑆1, a nd  re m ote ne ss score  by 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅, the n  the  re m ote ne ss score  ca n  be  
e xpre sse d  a lge bra ica lly a s fo llows: 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑒𝑒𝑗𝑗 =
∑𝑆𝑆𝑆𝑆1𝑙𝑙1 + 2 ∗ ∑𝑆𝑆𝑆𝑆1𝑙𝑙2 + 3 ∗ ∑𝑆𝑆𝑆𝑆1𝑙𝑙3 + 4 ∗ ∑𝑆𝑆𝑆𝑆1𝑙𝑙4

∑𝑆𝑆𝑆𝑆1𝑗𝑗
 

𝑤𝑤ℎ𝑒𝑒𝑒𝑒𝑒𝑒 {𝑙𝑙1, 𝑙𝑙2, 𝑙𝑙3, 𝑙𝑙4} 𝜖𝜖 {𝐶𝐶𝐶𝐶𝐶𝐶, 𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍 1,𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍 2,𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍 3} 

Give n our we ighting proce dure , our re m ote ne ss score  a ssigns a  va lue  of: 

• 4 to  Busine ss Fibre  Zone s whe re  a ll of its SA1 sta tistica l units re side  in  NBN zone , 
Zone  3 

• 1 to  Busine ss Fibre  Zone s whe re  a ll of its SA1 sta tistica l units re side  in  NBN zone , 
CBD 

• Be twee n 1 a nd 4 for a ll o the r Busine ss Fibre  Zone s 

We  furthe r a djust the  re m ote ne ss score  sca le  to  a ccount for re la tive  d iffe re nce s Busine ss 
Fibre  Zone s. We  re sca le  the  re m ote ne ss score  to  lie  be twe e n 75 a nd 150 in  our sta nda rd  
ca se . We  use  a  sta nda rd  a pproa ch to  m aking th is line a r a djustm e nt. If we  de note  the  ne w 
uppe r a nd lowe r bound va lue s of the  re m ote ne ss score  by 𝑈𝑈𝑈𝑈 a nd  𝐿𝐿𝐿𝐿, re spe ctive ly, we  
ca n  e xpre ss the  a djuste d  re mote ne ss score  a lge bra ica lly a s fo llows: 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑒𝑒𝑗𝑗(𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ) = (𝑈𝑈𝑈𝑈 − 𝐿𝐿𝐿𝐿) ∗
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑒𝑒𝑗𝑗 − min(𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅)

max(𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅)− min(𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅) + 𝐿𝐿𝐿𝐿 

Whe re  min(𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅) a nd  max(𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅) a re  the  m inim um  a nd m axim um  of the  una djuste d  
re m ote ne ss score  (i.e . 1 a nd 4 re spe ctive ly) 

Fina lly, we  use  the  re m ote ne ss score  to  obta in  a  % productivity im pa ct by Busine ss Fibre  
Zone  a nd industry. We  ca n e xpre ss th is productivity be ne fit a lge bra ica lly a s fo llows: 

𝑃𝑃𝐵𝐵𝑖𝑖𝑖𝑖 = 𝑃𝑃𝐵𝐵𝑖𝑖 ∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑒𝑒𝑗𝑗(𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎)  

                                                           
97  Provid ed by NBN Co. Th ere  are  4 zon e s, fro m  lea st to m o st re m ote , th ese  are  CBD, Zon e 1, Zon e 2 an d Zon e 3. 

All SA1 sta tistical u nits with in  a  Bu sin ess Fibre  Zon e is m ap pe d to on e o f th ese  zon e s. 
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(b) (Adjust for complementary investment)  

We  note  he re  tha t our lite rature  re vie w re ve a le d  tha t the  e xte nt to  which  busine ss m a ke  
com ple m e nta ry inve stm e nts a long with  take  up  of broa dba nd, is a  pote ntia lly im porta nt 
fa ctor in  re a lising the  be ne fits of broa dba nd de ploym e nt. We  inve stiga te d  potentia l da ta  
source s to  he lp  ca pture  th is in  our produ ctivity ca lcula tion  but we re  una ble  to  find  a n  
a ppropria te ly gra nula r source  of da ta  to  ca pture  the  exte nt of com ple m e nta ry inve stm e nt. 
To the  e xte nt tha t a  m ea sure  of th is could  be  de fine d in  fu tu re , it would  e nha nce  the  
a ccura cy of fore ca sts. 

(c) Weight Business Fibre Zone -specific productivity benefits by  share of  GVA 

The  productivity be ne fits 𝑃𝑃𝐵𝐵𝑗𝑗 ca lcula te d  up  until th is ste p  e xpre ss be ne fits in  % te rm s a nd 
the re fore  do  not te ll us m uch a bout the  significa nce  of a  pa rticula r industry in  a  Busine ss 
Fibre  Zone . For e xa m ple , a  fore ca st tha t fina nce  firm s tha t would  expe ct a n  incre a se  in  
productivity of 15% in  a  pa rticula r zone  m a y ove rstate  be ne fits a nd the re  m ight be  ve ry 
fe w or no  firm s offe ring those  se rvice s in  tha t zone . 

To unde rsta nd the  m a te ria lity of productivity be ne fits m ore  de e ply, a s a  fina l ste p  we  
e stim a te  the  gross va lue  a dde d (GVA) by industry in  e a ch Busine ss Fibre  Zone . We  the n 
use  th is to  ide ntify industry se ctors  tha t (i) a re  fore ca st to  re ce ive  a  ma te ria l productivity 
ga in  a nd (ii) contribute  m a te ria lly to  GVA in  tha t fibre  zone . 

We  ca n e xpre ss the  GVA-sha re -we ighte d  productivity be ne fits for a  Busine ss Fibre  Zone  a s 
fo llows: 

𝑃𝑃𝐵𝐵𝑖𝑖𝑖𝑖(𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑡𝑡𝑡𝑡𝑡𝑡) = 𝑃𝑃𝐵𝐵𝑗𝑗 ∗
𝐺𝐺𝐺𝐺𝐴𝐴𝑖𝑖𝑖𝑖
𝐺𝐺𝐺𝐺𝐴𝐴𝑗𝑗
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C ANZSIC division and subdivision 
codes and titles  

CODE DIVISION AND SUBDIVISION TITLE  
A AGRICULTURE, FORESTRY AND FISHING 
1 Agricultu re  
2 Aqu aculture  
3 Fore stry an d Loggin g 
4 Fishing, Hu nting an d Trap pin g 
5 Agricultu re , Fore stry a nd Fishing Suppo rt Se rvice s  
B MINING 
6 Coal Mining 
7 Oil an d Gas Extraction  
8 Me tal Ore  Min ing 
9 Non-Me tallic Mine ra l Min ing an d Qua rrying 
10 Exp lo ratio n  a nd Othe r Mining Su ppo rt Se rvice s  
C MANUFACTURING 
11 Food Pro duct Ma nufactu rin g 
12 Be ve rage  an d To bacco Pro duct Ma nufactu ring 
13 Te xtile , Le athe r, Cloth in g an d Footwe ar Man ufactu ring 
14 Wood Prod uct Man ufacturing 
15 Pulp , Pape r an d Conve rte d  Pape r Pro duct Ma nufacturin g 
16 Printing (includ ing the  Re p rod uctio n  of Re corde d Me dia) 
17 Pe trole um  an d Coa l Pro duct Man ufacturin g 
18 Basic Che m ical an d Che m ica l Pro duct Man ufacturing 
19 Polym e r Pro duct an d Rubbe r Pro duct Man ufacturin g 
20 Non-Me tallic Mine ra l Prod uct Man ufacturing 
21 Prim ary Me tal a nd Me tal Prod uct Man ufacturing 
22 Fab ricate d  Me tal Pro duct Man ufacturin g 
23 Transpo rt Eq uipm e nt Man ufacturin g 
24 Machine ry a nd Equ ipm e nt Ma nufactu ring 
25 Furnitu re  an d Othe r Ma nufactu ring 
D ELECTRICITY, GAS, WATER AND WASTE SERVICES 
26 Ele ctricity Supp ly 
27 Gas Su pply 
28 Wate r Sup ply, Se we rage  an d Drainage  Se rvice s  
29 Waste  Colle ction , Tre atm e nt an d Dispos al Se rvice s 
E CONSTRUCTION 
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CODE DIVISION AND SUBDIVISION TITLE  
30 Build in g Construction  
31 He avy and Civil Engine e ring Const ructio n  
32 Construction  Se rvice s  
F WHOLESALE TRADE 
33 Basic Mate ria l Who le saling 
34 Machine ry a nd Equ ipm e nt Whole s aling 
35 Motor Ve hicle  an d Motor Ve hicle  Parts  Whole s aling 
36 Groce ry, Liqu or a nd To bacco Prod uct Whole saling 
37 Othe r Goods Who le saling 
38 Com m ission-Base d Who le salin g 
G RETAIL TRADE 
39 Motor Ve hicle  an d Motor Ve hicle  Parts  Re ta iling 
40 Fue l Re tailing 
41 Food Re ta iling 
42 Othe r Store -Base d Re tailing 
43 Not app lica ble  
H ACCOMMODATION AND FOOD SERVICES 
44 Accom m odatio n  
45 Food a nd Be ve ra ge  Se rvice s 
I TRANSPORT POSTAL AND WAREHOUSING 
46 Roa d Trans port  
47 Ra il Tra nspo rt 
48 Wate r Transp ort  
49 Air a nd Space  Trans port  
50 Othe r Transp ort  
51 Postal an d Cou rie r Pick-u p an d De live ry Se rvice s  
52 Transpo rt Su ppo rt Se rvice s 
53 Ware ho using an d Storage  Se rvice s  
J INFORMATION MEDIA AND TELECOMMUNICATIONS 
54 Publish ing (e xce pt In te rne t and Music Pub lis hin g) 
55 Motion Pictu re  an d Sou nd Re co rd ing Activitie s  
56 Bro adcasting (e xce pt In te rne t) 
57 In te rne t Pub lis hin g an d Broa dcasting 
58 Te le com m un icatio ns Se rvice s  
59 Not app lica ble  
60 Lib ra ry an d Othe r In form atio n Se rvice s  
K FINANCIAL AND INSURANCE SERVICES 
62 Fin ance  
63 Insu ra nce  and Supe ra nnu atio n  Fu nds  
64 Auxiliary Fin ance  an d Insu rance  Se rvice s 
L RENTAL, HIRING AND REAL ESTATE SERVICES 
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CODE DIVISION AND SUBDIVISION TITLE  
66 Re ntal an d Hiring Se rvice s (e xce pt Re al Esta te ) 
67 Prope rty Ope rators  and Re al Esta te  Se rvice s 
M PROFESSIONAL, SCIENTIFIC AND TECHNICAL SERVICES 
69 Not app lica ble  
70 Com pute r Syste m  De sign a nd Re late d  Se rvice s  
N ADMINISTRATIVE AND SUPPORT SERVICES 
72 Adm in istra tive  Se rvice s 
73 Build in g Cle an ing, Pe st Control a nd Othe r Supp ort Se rvice s  
O PUBLIC ADMINISTRATION AND SAFETY 
75 Public Adm inistra tio n  
76 De fe nce  
77 Public Orde r, Sa fe ty and Re gulatory Se rvice s  
P EDUCATION AND TRAINING 
80 Pre school a nd School Educatio n  
81 Te rtia ry Ed ucat ion  
82 Adult, Com m un ity and Othe r Educatio n  
Q HEALTH CARE AND SOCIAL ASSISTANCE 
84 Hospita ls  
85 Me dical an d Othe r He a lth  Ca re  Se rvice s 
86 Re side ntia l Care  Se rvice s  
87 Socia l Assistance  Se rvice s  
R ARTS AND RECREATION SERVICES 
89 He rit age  Activitie s  
90 Cre ative  an d Pe rfo rm in g Arts  Activitie s  
91 Sport a nd Re cre atio n  Activitie s  
92 Gam b ling Activitie s  
S OTHER SERVICES 
94 Re pa ir a nd Mainte nance  
95 Pe rsona l an d Othe r Se rvice s  

96 
Private  Ho use holds Em p loyin g Staff an d Und iffe re ntia te d  Goods- and 
Se rvice -Prod ucin g Activitie s  of House h olds fo r Own Use  
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