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1 Executive  summary 

1.1 Ba ckgrou nd  

1. On 28 Sep tem ber 2023, the  Austra lian  Ene rgy Regula tor (AER) pub lished  a  d raft decision  on 
Evoene rgy’s revenue  de te rm ina tion  for the  2024-29 regu la tory con trol pe riod , com m encing 1 Ju ly 
2024. Attach m ent 6 of the  d raft decision  dea ls with  the  AER’s de te rm ina tion  o f the  a llowance  for 
e fficien t ope ra ting expenditu re  (opex) for Evoene rgy ove r the  2024-29 regu la tory con trol pe riod .1 

2. The  Draft Decision  concluded  tha t the  actua l opex incurred  by Evoene rgy in  2021-22 (the  base  year 
p roposed  by Evoene rgy in  its  in itia l p rop osa l), $67.4 m illion  ($2023-24), is  a  m ate ria lly ine fficien t 
basis  for forecasting Evoe ne rgy’s opex requ irem ent ove r the  2024-29 regu la tory con trol pe riod . 
Using benchm arking ana lysis , the  AER de te rm ined  in  the  Draft Decision  tha t the  “e fficiency gap” 
be tween  its  e stim ate  of e fficien t base  year opex and actua l base  year opex was 15.7%.  

3. Recognising tha t it will take  tim e  and  involve  costs  for Evoene rgy’s m anagem ent to  im plem ent the  
p rogram s requ ired  to  rea lise  opex reductions, the  AER has p roposed  a  line ar glide  pa th  transition 
to  what it regards as a  m ore  e fficien t opex leve l ove r the  2024-29 regu la tory con trol pe riod . Th is  
glide  pa th  transition  re su lted  in  the  AER adopting in  the  Draft Decision  an  a lte rna tive  e stim ate  of 
base  year opex tha t is  9.4% lower than  Evoene rgy’s actua l opex in  2021-22. 

4. Evoene rgy has asked  Frontie r Econom ics to  review the  Draft Decision  and : 

a  Derive  an  updated  e stim ate  of e fficien t base  year opex for Evoene rgy: 

i Using 2022-23 (ra the r th an  2021-22) as the  base  year for forecasting Evoene rgy’s 
opex requ irem ent for the  2024-29 regu la tory con tro l pe riod ; 

ii Revised  da ta  to  be  app lied  in  the  benchm arking ana lysis; 

iii Using appropria te  Ope ra ting Environm ent Factor (OEF) ad justm ents for Evoen e rgy; 

iv Conside rs and  addre sse s the  AER’s reasons for no t accep ting Evoene rgy’s inclusion  
of a  step  change  for e fficien t vege ta tion  m anagem ent expenditu re  when  rolling 
forward  an  e stim ate  of e fficien t opex to  the  base  year;  

v Conside rs how the  AER sh ould  accoun t for s ta tis tica l unce rta in ty when  de riving an  
e stim ate  of e fficien t base  year opex; and  

b  Review the  re liab ility o f the  AER’s econom etric be nchm arking m ode ls and  exp la ins the  
im plica tions for the  AER’s Fina l Decision  on  the  e fficiency of Evoene rgy’s actua l base  year 
opex. 

 
1 AER, Dra ft Decision Evoenergy Regula tory proposa l 2024 to 2029 (1 July 2024 to 30 June 2029), Attachm ent 6, Septem ber 
2023 (Draft Decision). 
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1.2 Ke y fin d in gs 

1.2.1 OEF a d ju stm e n ts 

5. We have  adopted  in  our ana lysis  the  following OEF ad justm en ts app lied  in  th e  Draft Decision : 

a  Sub-transm ission  (Licence  conditions); 

b  Term ite  exposure ; 

c Backyard  re ticu la tion  (upd ated  by the  AER in  the  Draft Decision); and  

d  Worke rs’ com pensa tion  in surance  costs . 

Vege ta tion  m an agem ent OEFs 

6. The  Draft Decision  im p lem ented  two  vege ta tion  m anagem ent OEFs, which  the  AER describes as 
follows: 

a  Bushfire  risk ob liga tions — the  e ffects  on  opex of varia tions in  m andated  standards of 
bushfire  m itiga tion  activitie s (gene ra lly re la ted  to  vege ta tion  m anagem ent), specifica lly 
the  bushfire  regu la tions in  Victoria ; and  

b  Division  of re sponsib ility — the  d iffe rences in  opex be tween  d istribu tion  businesse s due  
to  d iffe rences in  the  d ivision  of re sponsib ility for vege ta tion  clearance  be tween  the  
ne tworks and  othe r partie s, such  as loca l councils , road  au th oritie s and  land owners. 

7. The  Draft Decision  is  the  first tim e  these  two OEFs have  been  app lied  to  Evoene rgy. 

8. We note  tha t the  bushfire  risk ob liga tion  OEF m akes strong assum ptions, inclu d ing the  following: 

a  The  in troduction  of the  Victorian  bushfire  regu la tion s p laced a ll Victorian  DNSPs a t a  cost 
d isadvan tage  to  non-Victo rian  DNSPs ra the r than  b ringing Victoria  m ore  in  line  with  othe r 
ju risd ictions; 

b  The  fu ll s tep  change  in  vege ta tion  m anagem ent op ex the  AER approved  for the  2011-15 
regu la tory con trol pe riod  repre sen ts the  fu ll cost d isadvan tage  faced  by th e  Victorian  
DNSPs following the  in troduction  of the  Victorian  b ushfire  regu la tions; and  

c Any cost d isadvan tage  faced  by the  Victorian  DNSPs once  the  new regu lations were  
in troduced  has rem ained  unchanged  since .  

9. The  AER has not p rovided  evidence  to  support any of the se  assum ptions. 

10. During the  AER’s 2018 review of OEFs, the  AER’s consu ltan t Sape re -Merz conside red  the  vege ta tion  
m anagem en t OEFs app lied  in  the  Draft Decision  and  advised  tha t fu rthe r work was requ ired  by 
the  AER to  unde rtake  a  system atic quan tifica tion  of any vege ta tion  m an agem ent OEFs. 

11. Sape re -Merz d id  not endorse  e ithe r of the  vege ta tion  m anagem en t OEFs. Rathe r, Sape re -Merz 
advised  tha t: 

a  the re  cou ld  be  m any factors othe r than  e fficien cy tha t exp la in  the  d iffe rences in  
vege ta tion  m an agem ent expenditu re  be tween  DNSPs;  

b  it would  be  p re fe rab le  to  iden tify the  com bined  e ffe ct of the se  exp lana tory factors on  the  
d iffe rences in  vege ta tion  m anagem ent expenditu re  be tween  DNSPs, ra the r than  to  
quan tify the  e ffect of one  or m ore  factors ind ividua lly (i.e ., d iffe rences in  bushfire  
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ob liga tions and  d iffe rences in  the  d ivision  of re sponsib ility) as the  AER had  done  in  
p revious decisions; and  

c fu rthe r da ta  collection  by the  AER was requ ired be fore  any vege ta tion  m anagem ent OEFs 
cou ld  be  quan tified  re liab ly. 

12. Sape re -Merz advised  tha t a  vege ta tion  m anagem e nt OEF (or se t of OEFs) cou ld  be  app lied  on  a  
case  by case  basis  by the  AER. Howeve r, Sape re -Merz was exp licit tha t in  ord e r to  do so , the  AER 
would  requ ire  “adequate  supporting da ta  an d  in form ation , includ ing im prove d  evidence  and  da ta” 
from  the  DNSPs in  question .2  

13. In  the  five  years tha t have  passed since  Sape re-Merz m ade  these  recom m endations , the  AER has 
not collected  any such  in form a tion  or unde rtaken  any fu rthe r work to  im prove  the  m e thod  for 
quan tifying the  vege ta tion  m anagem en t OEFs. Rathe r, the  AER h as sim ply reve rted  to  using the  
vege ta tion  m anagem en t OEFs it had  deve loped prior to  the  2018 review conducted  by Sape re -
Merz. Th is is  not what Sape re -Merz recom m ended  when it advised tha t the  AER cou ld  app ly 
vege ta tion  m an agem ent OEFs on  a  case  by case  basis . 

14. Seve ra l DNSPs have  consisten tly ra ised  conce rns about the  re liab ility o f the  AER’s vege ta tion  
m anagem en t OEFs and  have  ca lled  for the  AER to  un de rtake  a  review and  consu lta tion  p rocess on 
th is  issue . No such  process has been  in itia ted  by the  AER.  

15. We note  tha t, s im ila rly, m any stakeholde rs consisten tly ra ised  conce rns, ove r seve ra l years, tha t 
the  AER’s benchm arking ana lysis  fa iled  to  accou nt p rope rly for d iffe rences in  cap ita lisa tion  
p ractice s be tween DNSPs. When  the  AER d id  even tua lly conduct a  review on tha t issue , it concluded 
tha t d iffe rences in  cap ita lisa tion  p ractice s do d istort benchm arking ou tcom es and  the re fore  need  
to  be  accounted  for with in  the  ana lysis . Moreove r, once  the  AER deve loped  a  m e thod  to  account 
for d iffe rences in  cap ita lisa tion  p ractice s, the  ben chm arking ou tcom es changed  m ate ria lly for 
som e  DNSPs. The  sam e  cou ld  be  true  in  re la tion  to  vege ta tion  m an agem ent.  

16. There  a re  strong para lle ls  be tween  the  issue  of cap ita lisa tion  d iffe ren ces and  vege ta tion  
m anagem en t expenditu re : 

a  Both  sa tisfy the  AER’s OEF crite ria ; 

b  Both  a re  m ultiface ted  and  com plex, and  the re fore  requ ire  care fu l investiga tion ; and  

c Both  have  the  poten tia l to  d istort benchm arking ou tcom es m a te ria lly if not accounted  for 
p rope rly. 

17. In  our view, the re  is  a  strong case  for the  AER unde rtaking a  se rious review in to  the  appropria te  
m e thod  for quan tifying a  vege ta tion  m anagem ent OEF or se t of OEFs a long the  line s 
recom m ended  by Sape re -Merz. Until such  tim e  as the  AER has com ple ted  such  a  review, it shou ld 
not app ly the  vege ta tion  m anagem en t OEFs, since  the  existing vege ta tion  m anagem ent OEFs are  
based  on  ve ry strong assum ptions and  incom ple te  in form ation . The  app lica tion  of the  existing 
vege ta tion  m an agem ent cou ld  se riously d istort benchm arking ou tcom es and  produce  unre liab le  
forecasts  of e fficien t opex. 

18. For the se  reasons, we  have  not app lied  the  vege ta tion  m anagem en t OEFs adopted  in  the  Dra ft 
Decision . 

 
2 Sape re-Merz, Independent review of Opera ting Environment Factors used to adjust efficient opera ting expenditure for 
economic benchmarking, August 2018, p . 66. 
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Ju risd ictiona l taxes and  levie s OEF 

19. One  of the  standard  OEFs ad justm ents deve loped  by Sape re -Merz, and  which  the  AER applie s to  
m ost DNSPs, is  for d iffe rences in  the  ju risd ictiona l taxes and  levie s incurred by DNSPs. Howeve r, 
the  AER has n ot p reviously app lied  th is  OEF to  Evoe ne rgy because  it was advised  by Sape re -Merz 
tha t Evoene rgy recove rs the se  costs  via  “the  B factor in  annual p ricing de te rm ina tions.” 3 

20. We m ake  two poin ts in  re la tion  to  th is: 

a  The  B factor re fe rred  to  b y Sape re -Merz is  sim ply a  te rm  in  the  annu al p rice  ad justm ent 
form ula  th a t increase s or reduces the  regu la ted  ta riff to  account for p ast u nde r/ove r-
recove ry of a llowed  revenues. It p lays no role  in  the  recove ry of ju risd ictiona l taxes and 
levie s incurred by Evoene rgy; and  

b  Even  if the  B factor we re  a  m echan ism  for Evoene rgy to  recoup  ju risd ictiona l taxes and 
levie s, it does not follow tha t the  ju risd iction a l taxes and  levie s OEF ad justm ent shou ld  
not be  app lied  to  Evoen e rgy. The  role  of an  OEF ad justm en t is  to  norm alise  cost 
d iffe rences be tween  DNSPs tha t a rise  from  d iffe rences in  ope ra ting environm ent tha t 
would  othe rwise  confound  like -with -like  com parisons be tween  DNSPs when  m aking 
e fficiency asse ssm ents. The  m echan ism  by which  such  costs  a re  recove red  is  not re levan t 
to  whe the r cost d iffe rences re la ted  to  ope ra ting environm ent shou ld  be  norm alised . 

21. Evoene rgy has advised  us tha t the re  a re  two types o f taxes and  levie s tha t a re  included  with in  the  
h istorica l stan dard  con tro l se rvices opex tha t it has reported  via  its  Econom ic Benchm arking RIN 
re sponses: 

a  payroll taxes; and  

b  land  taxes. 

22. Both  of the se  a re  exam ples of taxes and  levie s iden tified  by Sape re -Merz as re levan t to  the  
ju risd ictiona l taxes and  levie s OEF ad justm ent.4  

23. The  AER’s approach  is  to  ca lcu la te  the  OEF ad justm e nt using the  ave rage  leve l of taxes and  levie s 
ove r the  pe riod  2010-15. Applying th is  m e th od  to  the  da ta  p rovided  by Evoe ne rgy re su lted  in  the  
following ju risd iction a l taxes and  levie s OEF ad justm ents for Evoene rgy: 

a  Long sam ple  – 5.42%; and  

b  Short sam ple  – 5.15%. 

Ne twork ove rheads OEF 

24. The  AER’s m e th od  for accounting for d iffe rences in  cap ita lisa tion  p ractice s be tween  DNSPs, when 
conducting benchm arking ana lysis , involves trea ting a ll corpora te  ove rheads as opex.  

25. Evoene rgy proposed  tha t the  AER should  a lso  trea t a ll ne twork ove rheads as opex because  the re  
a re  m any ca tegorie s of ne twork ove rheads tha t cou ld  be  trea ted  as opex or capex. The  AER d id  not 
accep t th is  p roposa l for th e  following reasons: 

 
3 Draft Decision , p . 26. 

4 Sape re-Merz, Independent review of Opera ting Environment Factors used to adjust efficient opera ting expenditure for 
economic benchmarking, August 2018, Table  12, p . 69. Payro ll taxes a re  identified  in  the  th ird  co lum n of Table  2, as a re  the  
land  taxes. 
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a  ne twork ove rheads a re  lum pie r than  corpora te  ove rheads, which  a re  recurren t, s tab le  
and  opex-like  in  na tu re ; 

b  corpora te  ove rheads a re  de linea ted  from  o the r op ex ca tegorie s in  a  m ore  stab le  and  
consisten t way than  a re  n e twork ove rheads; and  

c the  regu la tory fram ework has safeguards tha t p rote ct aga inst stra tegic cost rea lloca tions 
be tween  corpora te  and  ne twork ove rheads. 

26. In  our view, the re  is strong case  for accounting for d iffe rences in  DNSPs’ cap ita lisa tion  p ractice s in  
re la tion  to  ne twork ove rheads. 

a  There  is sign ifican t varia tion  in  the  share  of ne twork ove rheads tha t ind ividua l DNSPs 
have  cap ita lised  h istorica lly. Any opex benchm arking ana lysis  tha t ignore s th is  fact will 
tend  to  pena lise  DNSPs like  Evoene rgy tha t have  ten ded  to  cap ita lise  fewer of the se  costs . 

b  The  lum piness of ne twork ove rheads is not a  re levan t conside ra tion  when  decid ing 
whe the r to  account for d iffe rences in  cap ita lisa tion  p ractice s be tween  DNSPs. Ce rta in  
ope ra ting costs  a re  lum py by na tu re  (e .g., se tup  costs  when  transition ing to  Software -as-
a-Se rvice ). The  lum piness of th ose  costs  does not m ean  they shou ld  be  m isclassified  as 
capex. If the  AER conside rs tha t ne twork ove rheads a re  m ore  capex-like  than  opex-like , 
due  to  the ir lum piness, then  the  AER could  conside r trea ting a ll reported  ne twork 
ove rheads as capex (i.e ., exclud ing a ll such  costs  from  the  opex be ing benchm arked). That 
would  pu t a ll DNSPs on  a  leve l p laying fie ld  for the  purposes of benchm arking h istorica l 
opex. Howeve r, if the  AER conside rs it im portan t to  te st the  e fficiency of the se  costs , then  
the  sim ple st approach  would  be  to  trea t a ll n e twork ove rheads as opex, the reby 
sub jecting them  to  benchm arking. 

c The  fact tha t ne twork ove rheads a re  not de fined  consisten tly be tween  DNSPs (the  AER’s 
second  reason  above ) he lps exp la in  the  sign ifican t varia tion  be tween  DNSPs and 
strengthens (ra the r than  weakens) the  case  for norm alising the  d iffe rences be tween 
DNSPs’ cap ita lisa tion  p ractice s for ne twork ove rheads. 

d  Fina lly, no twithstand ing tha t the  AER’s fram ework has sa feguards to  p rotect aga inst 
DNSPs seeking to  gam e  the  AER’s benchm arking ana lysis  by a lloca ting ne twork ove rheads 
be tween  opex and  capex, the  fact rem ains tha t DNSPs have  adopted  ve ry d iffe ren t 
cap ita lisa tion  p ractice s in  re la tion  to  ne twork ove rheads h istorica lly. 

27. In  th is  report, we  e stim ate  a  Ne twork Ove rheads OEF ad justm ent for Evoene rgy by ca lcu la ting the  
pe rcen tage  by which  actua l opex reported  by Evoene rgy h istorica lly would  h ave  exceeded  the  leve l 
of opex tha t Evoene rgy would  have  reported  had  it  cap ita lised  the  com p ara tor ave rage  share  of 
to ta l ne twork ove rheads (i.e ., 31% ove r the  years 2006 to  2022). 

28. The  re su lting Ne twork Overheads for Evoene rgy are : 

a  Long sam ple  – 13.7%; and  

b  Short sam ple  – 15.3%. 

1.2.2 Ve ge ta t ion  m a n a ge m e n t  s te p  ch a n ge  in  th e  ro ll forwa rd  of ope x 

29. In  its  origina l p rop osa l to  the  AER, Evoene rgy subm itted  tha t the  AER should  recognise  the  step 
change  in  e fficien t opex approved  by the  AER for the  2019-24 regu la tory con trol pe riod  in  the  
p rocess for rolling forward  e fficien t opex to  the  base  year by add ing the  approved  step  change  
am ou nt to  the  rolled -forward  e stim ate  of e fficien t b ase  year opex. 
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30. The  Draft Decision  re jected  tha t p roposa l because  the  AER conside red  tha t the  positive  tim e  trend  
te rm  used  in  the  opex roll-forward  ca lcu la tion  a llows for a  gene ra l increase  ove r tim e  in  the  
regu la tory ob liga tions faced  by DNSPs. 

31. The  AER a lso noted  tha t o the r DNSPs have  sim ila rly faced  step  changes in  opex in  the  past, which 
would  have  a ffected  the  e stim a ted  e fficiency of those  DNSPs nega tive ly. 

32. The  AER concluded  tha t its  p re fe rence  is to  re flect the  step  change  in  Evoene rgy’s vege ta tion  
m anagem en t costs  th rou gh  the  vege ta tion  m an agem ent OEF. Specifica lly, the  AER offse t its  
e stim ate  of the  cost d isadvan tage  faced  by the  re ference  DNSPs by the  approved  step  change  in  
Evoene rgy’s e fficien t vege ta tion  m an agem ent costs , for the  years the  step  changes were  a llowed .  

33. In  our view, the  Draft Decision  does not account p rope rly for the  p ruden t and  e fficien t step  change  
in  Evoene rgy’s opex in  th e  base  year. The  e stim a ted  tim e  trend  is  capab le  o f re flecting on ly the  
average im pact on  opex of the  regu la tory ob liga tions faced  by DNSPs (across New Zealand , Ontario  
and  Austra lia ) expanding ove r tim e . An  opex a llowance  tha t p rovided  on ly for th is  ave rage  im pact 
would  not be  a  rea listic fo recast of the  efficient and  prudent opex tha t the  DNSP in question would  
need  to  incur in  orde r to  ach ieve  the  opex ob jective s (includ ing com pliance  with  a ll re levan t 
regu la tory ob liga tions) specified  in  the  Nationa l Electricity Rule s (NER).  

34. The  m ain  shortcom ing of the  AER’s approach  of recognising the  step  change  in  Evoene rgy’s 
e fficien t costs  via  an  OEF ad justm ent is  tha t it fa ils  to  account adequate ly for the  change  in  
Evoene rgy’s regu la tory ob liga tions (and  the  associa ted  im pact on  opex) when rolling forward  the  
e stim ate  of e fficien t opex to  the  base  year. 

35. In  our view, it is appropria te  for the  AER to  account for the  step change  in  costs  associa ted  with  a  
regu la tory ob liga tion  (such  as the  add ition a l vege ta tion  m anagem en t re spon sib ilitie s im posed  on  
Evoene rgy) via  an  OEF ad justm ent as the  AER proposed  in  the  Draft Decision  when  de riving an 
e stim ate  of the  period average level of efficient opex. Howeve r, in  orde r to  de rive  a  re liab le  e stim ate  
of a  p ruden t and  e fficien t leve l of ba se yea r opex, the  AER m ust a lso  recognise  any add itiona l 
increase  in  costs  tha t wou ld  be  faced  by the  DNSP (be tween  the  m idd le  of th e  sam ple  pe riod  and  
the  base  year) in  orde r to  com ply with  those  new ob liga tions. 

36. Alte rna tive ly, and  equ iva len tly, the  AER could  ap p ly no OEF ad justm ent to  the  benchm ark 
com parison  poin t bu t would  then  need  to  add  to  its  e stim ate  of e fficien t base  year opex the  fu ll 
s tep  change  in  e fficien t opex needed  to  com ply with  the  ob liga tions — consisten t with  Evoene rgy’s 
p roposa l. 

1.2.3 Accou n t in g for  s ta t is t ica l u n ce rta in ty a rou n d  th e  e s t im a te  of e fficie n t  
ba se  ye a r  ope x 

37. The  AER’s m e thodology for de te rm in ing an  e stim ate  of e fficien t base  year opex re lie s on  its  
econom etric benchm arking m ode ls. The  param e te rs  in  the se  m ode ls a re  e stim ated  from  da ta  and  
are  sub ject to  sta tistica l u nce rta in ty.  As a  consequence , the  AER’s base  year opex ta rge t is  a lso  
sub ject to  sta tistica l unce rta in ty. 

38. However, the  AER d oes no t account for th is  sta tis tica l unce rta in ty when  asse ssing the  e fficiency of 
a  DNSP’s actua l base  year opex because  the  AER e ffective ly trea ts  its  poin t e stim ate  of e fficien t 
base  year opex as ce rta in . The  AER does not a llow for any range  of unce rta in ty a round  its  poin t 
e stim ate  of e fficien t base  year opex. Rathe r, if its  poin t e stim ate  of e fficien t base  year opex is  lower 
than  the  DNSP’s actua l base  year opex, then  th e  AER concludes tha t th e  la tte r is  m ate ria lly 
ine fficien t. 
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39. In  our view, th is  is  a  se rious shortcom ing in  the  AER’s  approach . The  sta tistica l unce rta in ty involved  
in  e stim ating a  DNSP’s e fficiency and  the  e lasticitie s and  othe r param e te rs specified  in  the  
econom etric benchm arkin g m ode ls can  be  ve ry m ate ria l. Th is unce rta in ty m ean s tha t the  AER d oes 
not know the  true leve l of e fficien t base  year opex for a  particu la r DNSP with  ce rta in ty. Instead , the  
true  leve l of e fficien t base  year opex lie s with in  a  range  of unce rta in ty tha t is  de fined  by (am ongst 
o the r factors) the  sta tis tica l e rror involved  in  e stim ating:  

a  the  true  leve l of ave rage  e fficiency of a  DNSP ove r the  h istorica l benchm arkin g pe riod ; 

b  the  true  re la tionsh ip  be tween  a  DNSP’s opex and  ou tpu ts; and  

c the  true  va lues of othe r param e te rs specified  in  the  AER’s econom etric m ode ls. 

40. In  our view, the  AER should  quan tify form ally the  sta tistica l unce rta in ty a rou n d  its  poin t e stim ate  
of e fficien t b ase  year ope x, by constructing confidence  in te rva ls a round  tha t e stim ate , and  then  
use  those  confidence  in te rva ls to  m ake  a  p robab ilistic asse ssm ent about the  evidence  for m ate ria l 
ine fficiency. 

41. The  Sta ta  ou tpu t file s tha t accom pany the  Annual Benchm arking Reports  p rovide  in form ation  on  
the  sta tistica l unce rta in ty associa ted  with : 

a  AER’s e stim ate s of the  pe riod  ave rage  e fficiency; and  

b  othe r re levan t param e te r e stim ate s used  to  roll forward  the  pe riod  ave rage  e stim ate  of 
e fficien t opex to  the  base  year. 

42. Using th is  in form a tion , an d  a  we ll-accep ted  sta tistica l te chn ique  known as th e  ‘de lta  m e th od’, we  
have  constructed  confidence  in te rva ls a round  the  e stim ate s of e fficien t b ase  year opex de rived  
using each  of the  AER’s econom e tric benchm arking m ode ls. 

43. The  AER’s approach  is  to  com pare  a  DNSP’s actua l base  year opex to  an  estima te of e fficien t base  
year opex, whe re  tha t e stim ate  is  de rived using sta tistica l ana lysis . If the  form er is grea te r than  the  
la tte r, then  the  AER concludes tha t the  DNSP’s actua l base  year opex is m ate ria lly ine fficien t. 

44. However, if the  DNSP’s actua l base  year opex lie s with in  the  confidence  in te rva l, then  the  AER 
cannot re ject the  possib ility tha t the re  is  no d iffe re nce  be tween  a  DNSP’s revea led  leve l of actua l 
base  year opex and  the  e fficien t leve l of base  year opex—because  the  la tte r can  on ly be  e stim a ted  
with  sta tistica l unce rta in ty, and  the  form er lie s with in  the  range  of sta tistica l u nce rta in ty.  

45. In  the se  circum stances, one  cou ld  not conclude  tha t a  DNSP’s revea led base  year opex is e fficien t. 
But one  cou ld  conclude  tha t the re  is  no evidence  of m ate ria l ine fficiency. Th is approach  to  using 
confidence  in te rva ls is  en tire ly consisten t with  stand ard  hypothesis  te sting. 

1.2.4 Sh ortcom in gs a ssocia te d  with  th e  e con om e t ric be n ch m a rkin g m ode ls 

46. The  AER uses four econom etric opex cost function  m ode ls to  e stim a te  the  ave rage  e fficiency of 
DNSPs’ h istorica l opex. The  four m ode ls re flect two d iffe ren t specifica tions of the  cost function  
(Cobb-Douglas and  Translog) and  two d iffe ren t e stim ation  m e thods (Least Sq uare s Econom e trics 
(LSE) and  Stochastic Fron tie r Analysis  (SFA)). 

47. We have  iden tified  seve ra l se rious p rob lem s with  the se  benchm arking m ode ls—the  de ta ils  of 
which  a re  p re sen ted  in  Appendix A. In  sum m ary, we  found  th a t: 

a  Sta tistica l te st re su lts  p re sen ted  by Quantonom ics ind ica te  tha t the  Cobb-Douglas m odel 
is  se riously m isspecified and  tha t the  Translog m ode l, which  a llows for m ore  flexib ility in  
the  specifica tion  of the  ou tpu t e lasticitie s, fits  the  da ta  sign ifican tly be tte r than  the  Cobb-
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Douglas m ode l. In  view of th is , it is d ifficu lt to  find  a  sta tistica l justifica tion  fo r includ ing 
e stim ate s de rived  from  th e  Cobb-Douglas m ode ls in  the  asse ssm ent of the  e fficiency of 
the  DNSPs. 

b  The  Translog m ode ls (particu la rly those  e stim a ted  u sing the  short sam ple ) have  exh ib ited 
m onoton icity viola tions fo r a  num ber of DNSPs and  in  a  num ber of years. As th e  AER itse lf 
acknowledges, the se  m onoton icity viola tions a re  becom ing m ore  p reva len t ove r tim e . 5 

c These  m onoton icity vio la tions a re  like ly to  be  a  sym ptom  of a  m ore  fundam e nta l m ode l 
m isspecifica tion  p rob le m . Quanton om ics’ approach  of re stricting the  flexib ility of the  
Translog functiona l form  to  reduce  the  num ber of m onoton icity viola tions sim ply trea ts 
the  sym ptom  ra the r th an  the  root cause  of the  p rob lem . 

d  Our ana lysis  ind ica te s tha t the  Translog m ode ls a re  a lso  m isspecified . For exam ple , p lo ts  
of the  re sidua ls of the  Translog m ode ls for the  Austra lian  DNSPs m ake  it abundan tly clear 
tha t the  re sidua ls of the  m ode ls for the  Austra lian  DNSPs are  not random  with  re spect to 
tim e , and  th a t the re  is  a  tim e-re la ted  factor tha t is  n ot accounted  for p rope rly in  the  AER’s 
m ode ls.  

e  There  is  convincing evidence  tha t the  DNSP industry as a  whole  in  Austra lia  has becom e 
m ore  e fficien t ove r tim e—an obse rva tion  th a t the  AER itse lf has m ade .6 Howeve r, a ll of 
the  AER’s benchm arking m ode ls assum e  tha t e fficiency rem ains constan t ove r tim e . Th is 
assum ption  of constan t e fficiencie s ove r tim e  is hard -wired  in to  the  specification  of the  
m ode ls. Consequen tly, th e  AER’s m ode ls a re  incapab le , due  to  the ir specifica tion , of 
accounting for the  fact tha t som e  DNSPs have  im proved  the ir leve l of e fficiency 
conside rab ly ove r tim e . Since  the  m ode ls cannot account for the se  changes in  e fficiency 
ove r tim e  d irectly, they will tend  to  ove rfit the  da ta  to  othe r tim e-varying variab le s in  the  
m ode l.  

i Given  the  h igh ly flexib le  functiona l form  of the  Translog m ode ls, th is  re sponse  to 
the  lack of tim e  varia tion  in  the  e fficiencie s in  the  m ode l is  like ly to  be  m ore  
p ronounced  for the  Translog m ode ls. Th is cou ld  be  a  key reason  why the  Translog 
m ode ls a re  p rone  to  m onoton icity viola tions—particu la rly when  e stim ated  using 
the  short sam ple , which  ove rlaps a lm ost pe rfectly with  the  pe riod  ove r which  the  
AER has been  conducting benchm arking ana lysis . 

ii Given  the  sign ifican t chan ges in  DNSP e fficiencie s since  2014, the  assum ption  of 
constan t e fficiencie s is  like ly to  cause  a  se rious m isspecifica tion  p rob lem  for the  
Cobb-Douglas m ode ls as we ll as the  Translog.7 Howeve r, the  consequences of th is 
m isspecifica tion  p rob le m  are  harde r to  de tect (e .g., as m onoton icity vio la tions) for 
the  Cob b-Douglas m od e ls due  to  the ir m ore  re strictive  function a l form . 
None the le ss, both  classe s of m ode ls su ffe r from  the  sam e  unde rlying issue .  

f In  short, the re  is  com pe lling evidence  tha t the  Cob b-Douglas and  Translog m ode ls a re  
m isspecified  and  the re fore  shou ld  not be  re lied  up on  by the  AER. Misspecifica tion  of the  
benchm arking m ode ls will re su lt in  b iased e stim ate s of e fficiency for ind ividua l DNSPs 
(and  othe r m ode l param e te rs). Th is m eans tha t the  re su lting e stim ate s of e fficien t base  

 
5 AER, Annua l Benchmarking Report, Electricity distribution network service providers, Novem ber 2022, p . 58. 

6 For exam ple : AER, Dra ft Annua l Benchmarking Report, Electricity distribution network service providers, Octobe r 2023, p . v. 

7 As shown in  Appendix A, the  residual p lots fo r the  Cobb-Douglas m odels a lso  exhib it a  clear negative  trend  ove r tim e  for 
the  Austra lian  DNSPs. 
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year opex de rived  using those  m ode ls will be  unre liab le , and  unsafe  for the  purposes of 
se tting opex a llowances. 

48. Given  the  se riousness of the  sta tistica l p rob lem s we have  iden tified , what is  requ ired  is  a  
fundam en ta l review of the  AER’s econom etric be nchm arking m ode ls to  ensure  tha t they a re  
capab le  of fitting the  sa lien t fea tu re s of da ta  we ll. Such  a  review should  be  done  care fu lly and  in  
p rope r consu lta tion  with  stakeholde rs. The re fore , it shou ld  not be  rushed .  

49. Until th is  work can  be  com ple ted  p rope rly, the  AER should  exe rcise  extrem e  cau tion  when  
in te rpre ting the  re su lts  de rived  from  its  existing m ode ls. The  AER should  no t use  those  m ode ls 
m echan istica lly, as it has done  in  recen t de te rm ina tions, when  asse ssing whethe r a  DNSP’s actua l 
base  year opex is m ate ria lly ine fficien t. 

1.2.5 Est im a te  of e fficie n t  ba se  ye a r  ope x 

50. Evoene rgy has instructed us to  assum e , for the  purposes of m ode lling Evoene rgy’s e fficien t base  
year opex, tha t the  re levan t base  year will be  2022-23. 

51. In  add ition , Evoene rgy has asked  us to  m ake  use  of the  fo llowing revised  da ta  to  pe rform  the  
benchm arking ana lysis  an d  m ode lling of e fficien t ba se  year opex: 

a  Audited  actua l da ta  for 2022-23 provided  to  us by Evoene rgy; 

b  Revised  circu it length  da ta  tha t corrects e rrors in  h istorica l ne twork length  da ta  p reviously 
subm itted  to  the  AER by Evoene rgy; and  

c Data  used  by the  AER in  the  2023 Draft Annual Benchm arking Report. 

52. For the  purposes of m ode lling an  e fficien t leve l of base  year opex for Evoene rgy, we  have  a lso: 

a  applied  the  OEF ad justm e nts sum m arised  in  section  1.2.1; 

b  applied  the  AER approved  step-change  in  Evoene rgy’s opex when  rolling forward  the  
e stim ate  of e fficien t opex to  the  base  year as d iscussed  in  section  1.2.2; and  

c constructed  confidence  in te rva ls a round  the  e stim ate  of e fficien t base  year opex, as 
de scribed  in  section  1.2.3. 

53. Aside  from  the  changes described  above , we  follow the  AER’s m e thod  for e stim a ting an  ove ra ll 
e fficien t leve l of base  year opex, which  involves: 

a  Estim a ting an  e fficien t leve l of opex ove r the  re levan t h istorica l benchm arking pe riod, 
using each  sta tistica l m od e l tha t is  not re jected  due  to  m onoton icity viola tion s (i.e ., the  
‘va lid  m ode ls’); 

b  Rolling forward  each  of those  e stim ate s to  the  base  year (using the  AER’s roll-forward  
p rocedure ); and  

c Averaging the  estim ate s across a ll of the  va lid  m ode ls. 

54. The  re su lting e stim a te s a re  p re sen ted  in  Figure  9 be low. Each  bar in  the  figure  be low adds one  
add itiona l change  to  the  scenario  repre sen ted  in  th e  p revious bar, such  tha t each  bar repre sen ts 
the  cum ula tive  e ffect of th e  p reced ing scenarios.  
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58. Appendix A d iscusse s the  sta tistica l shortcom in gs associa ted  with  the  AER’s econom etric 
benchm arking m ode ls, an d  the  im plica tions the  AER’s asse ssm ent of the  e fficiency of Evoene rgy’s 
revea led  base  year opex for the  2024-29 regu la tory con trol pe riod . 
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d  The  AER has app lied  two new vege ta tion  m anagem ent OEF ad justm ents: one  re la ted  to 
d iffe rences in  bushfire  risk ob liga tions, and  the  othe r re la ted  to  the  d ivision  of 
re sponsib ility for vege ta tion  m an agem ent be tween  the  DNSP and  th ird  partie s (e .g., loca l 
councils  or landowners). Evoene rgy subm itted  in  its  regu la tory p roposa l th a t the  AER 
should  not app ly the se  two OEF ad justm ents  for a  num ber of reasons. We  have  those  
reasons and , as exp la ined  in  section  2.2, we  agree  with  Evoene rgy tha t the se  two new 
vege ta tion  m anagem en t OEFs shou ld  not be  app lied  to  non-Victorian  DSNPs withou t 
fu rthe r da ta  collection , an a lysis  and  b road  consu lta tion . 

e  The  AER has not app lied  an  OEF ad justm ent to  Evoene rgy for d iffe rences be tween  DNSPs 
in  ju risd ictiona l taxes and  levie s—one  of the  OEF ca tegorie s recom m ended  by Sape re -
Merz.10 The  AER excluded  an  OEF ad justm ent for taxes and  levie s due  to  conce rns tha t 
the  recove ry of the se  costs  th rough  m echan ism s othe r than  standard  con trol ta riffs  cou ld  
b reach  the  ‘non-duplica tion’ crite rion  used  by the  AER to  iden tify re levan t OEFs. We 
d isagree  with  the  AER’s conclusions on  th is  issue  an d  exp la in  our reasons for doing so in  
section  2.3.  

61. In  add ition  to  the se  m atte rs, in  section  2.4 we  propose  a  new OEF ad justm ent tha t accounts for 
d iffe rences be tween  DNSPs in  te rm s of cap ita lisa tion  of ne twork ove rheads (the  ‘Ne twork 
ove rheads OEF’).  

2.2 Ve ge ta t ion  m a na ge m e n t  OEFs 

62. The  Draft Decision  app lie s two new vege ta tion  m anagem ent OEF ad justm ents to  Evoene rgy, which  
the  AER describes as follows:11 

a  Bushfire  risk ob liga tions — the  e ffects  on  opex of varia tions in  m andated  standards of 
bushfire  m itiga tion  activitie s (gene ra lly re la ted  to  vege ta tion  m anagem ent), specifica lly 
the  bushfire  regu la tions in  Victoria ; and  

b  Division  of re sponsib ility — the  d iffe rences in  opex be tween  d istribu tion  businesse s due  
to  d iffe rences in  the  d ivision  of re sponsib ility for vege ta tion  clearance  be tween  the  
ne tworks and  othe r partie s, such  as loca l councils , road  au th oritie s and  land owners. 

63. We re fe r to  the se  as ‘new’ OEF ad justm ents because  the  AER has no t p reviou sly app lied  these  in  
p revious de te rm ina tions for Evoene rgy. Howeve r, a s we  exp la in  be low, the  AER has app lied  th ose  
OEF ad justm en ts to  a  se lect num ber of othe r DNSPs. 

64. Evoene rgy subm itted  tha t the  AER should  not app ly e ithe r of the se  OEF when  se tting Evoene rgy’s 
opex a llowance  for the  2024-29 regu la tory con tro l pe riod  because : 

a  The  bushfire  risk ob liga tion  OEF ad justm ent assu m es (withou t evidence ) tha t:12 

i Victorian  DNSPs have  faced  a  h istorica l cost d isadvan tage  com pared  to  non-
Victorian  DNSPs, due  to  m ore  stringen t ob liga tions to  m anage  bushfire  risk; and  

 
10 Sape re-Merz, Independent review of Opera ting Environment Factors used to adjust efficient opera ting expenditure for 
economic benchmarking, August 2018, section  3.4. 

11 Draft Decision , p . 29. 

12 Evoene rgy, Regula tory proposa l for the ACT electricity distribution network 2024–29, Appendix 2.1: Opera ting expenditure – 
ba se yea r efficiency, January 2023, p . 24. 
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ii Any such  cost d isadvan tage  has rem ained  unchanged  ove r tim e , even though  
vege ta tion  m anagem ent ob liga tions in  non-Victorian  ju risd ictions have  expanded  
ove r tim e . 

b  The  Victorian  DNSPs have  a lso  con te sted  the  m ate ria lity of the  d ivision  of re sponsib ility 
OEF ad justm en t app lied  by the  AER; and 13 

c Neithe r of the se  OEF ad justm ents have  been  sub ject to  b road  consu lta tion  of the  kind  
unde rtaken  by the  AER in  2017/18 when  it com m issioned  Sape re -Merz to  deve lop  a  
standard  se t of (m a te ria l) OEFs. 

2.2.1 History of th e  ve ge ta t ion  m a n a ge m e n t  OEFs 

65. The  AER first deve loped  and  app lied  the  bushfire  risk ob liga tion  OEF ad justm ent to  Ergon  Ene rgy 
in  2015. In  its  fin a l de te rm ina tion  fo r Ergon  Ene rgy’s 2015-20 regu la tory con trol pe riod , the  AER 
sta ted  the  following: 

In the prelimina ry decision we applied a  –2.6 per cent OEF adjustment for differences in bushfire risk 
between service providers (bushfire OEF adjustment). We did this because of our a ssessment of the 
differences in the impact of bushfires in Queensland, South Austra lia  and Victoria  and the costs 
a ssocia ted with changes to vegeta tion management and other bushfire rela ted regula tions in Victoria . 
While service providers can take action to manage their bushfire risk, the na tura l environment and 
regula tions with which they must comply a re genera lly beyond their control. The CD SFA model does 
not account for bushfire risk. In our view, the difference in opex a ssocia ted with bushfire risk and 
vegeta tion ma nagement regula tions between Ergon Energy and the comparison firms is ma teria l. A 
bushfire OEF adjustment sa tisfies a ll of our OEF adjustment criteria .14 

66. The  AER reapp lied  th is  OEF ad justm en t in  its  fina l d e te rm ina tion  for Ergon  En e rgy for the  2020-25 
regu la tory con trol pe riod , and  a lso  app lied  the  OEF ad justm ent for the  first tim e  to  Jem ena  in  its 
fina l de te rm in a tion  for th e  2021-26 regu la tory con trol pe riod .15 

67. However, be tween the  first app lica tion  of th is  OEF ad justm en t to  Ergon  Ene rgy in  2015 and  the  
reapp lica tion  the  ad justm ent to  Ergon  Ene rgy in  2020, the  AER conducted  a  com prehensive  review 
of OEFs, which  a ttracted  sign ifican t industry particip a tion  th rough  an  open  consu lta tion  p rocess.  

68. The  AER’s advise r th rough  tha t review, Sape re -Merz, conside red  the  case  for OEF ad justm ents 
re la ted  to  vege ta tion  m an agem ent and  concluded  tha t a  vege ta tion  m anagem ent OEF (or se t of 
OEFs) would  like ly m ee t the  OEF crite ria  for a  sign ifican t portion  of DNSPs.16 Howeve r, Sape re -Merz 
advised  tha t the re  cou ld  be  m any factors othe r th an  e fficiency tha t exp la in  the  d iffe rences in  
vege ta tion  m anagem ent expenditu re  be tween  DNSPs. Sape re -Merz a lso  recom m ended  th a t it  

 
13 AER, Annua l Benchmarking Report, Electricity distribution network service providers, Novem ber 2022, p . 9. 

14 AER, Ergon Energy determina tion 2015−16 to 2019−20, Attachment 7 – Opera ting expenditure, October 2015, p . 65. 

15 AER, Jemena  Distribution Determina tion 2021 to 2026, Attachment 6 – Opera ting expenditure, April 2021 pp . 29-30. 

16 Sape re-Merz, Independent review of Opera ting Environment Factors used to adjust efficient opera ting expenditure for 
economic benchmarking, August 2018, p . 65. 
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would  be  p re fe rab le  to  iden tify the  com bined  e ffect of the se  exp lana tory facto rs on  the  d iffe rences 
in  vege ta tion  m anagem en t expenditu re  be tween  DNSPs, ra the r than  seeking to  quan tify the  e ffect 
of one  or m ore  factors ind ividua lly (i.e ., d iffe rences in  bushfire  ob liga tions and  d iffe rences in  the  
d ivision  of re sponsib ility) as the  AER had  done  in  p revious decisions: 

our preferred overa ll approach to a ssessing OEF candida tes is to seek to quantify the effects of one or 
more qua lifying va riables on efficient OPEX, ra ther tha n to seek to quantify the individua l causes of 
higher OPEX (i.e. the individua l va riables set out above). Trea ting one or more causa l va riables a s 
independent OEFs is problema tic in tha t it can result in va rious combina tions of double counting or 
omission (discussed further below with rega rd to rela ted OEF candida tes).  

This reflects the fact tha t vegeta tion management OPEX is often multi-purpose. Ensuring adequa te 
clea rances protects lines from both bushfires and extreme storms. Attributing vegeta tion management 
activities (and rela ted cost) to one environmenta l risk or another is cha llenging.17 

69. This advice  is consisten t with  Evoene rgy’s subm ission  to  the  AER tha t the  bushfire  risk ob liga tion  
OEF: 

does not reflect the costs associa ted with managing bushfire risks but, ra ther, the impact of bushfire-
rela ted regula tions imposed on Victorian networks in 2011.18 

70. However, due  to  d a ta  lim ita tions , Sape re -Merz was unab le  to  qu an tify any vege ta tion  m anagem ent 
OEF ad justm en t. The  AER acknowledged  th is  in  the  Draft Decision .19 

71. The  key poin t is  tha t Sape re -Merz exp licitly conside red  the  bushfire  risk ob liga tion  OEF ad justm ent 
the  AER h ad  app lied  to  Ergon  Ene rgy in  2015 and  the  d ivision  of re sponsib ility OEF ad justm en t. 
Howeve r, Sape re -Merz d id  not endorse  the  AER’s m e thodology for quan tifyin g e ithe r of the se  OEF 
ad justm en ts.  

72. Sape re -Merz was clear tha t fu rthe r work was requ ired  by the  AER to  un de rtake  a  system atic 
quan tifica tion  of any vege ta tion  m an agem ent OEFs.  

73. The  Draft Decision  sta te s tha t whilst Sape re -Merz was unab le  to  quan tify the  vege ta tion  
m anagem en t OEFs, it ad vised  tha t th is  shou ld  no t p reven t the  AER from  estim ating th is  OEF 
ad justm en t “on  a  case  by case  basis un til such  tim e  as a  system a tic quan tifica tion  is  
im plem ented .”20 In  fact, what Sape re -Merz actua lly advised  the  AER was the  following: 

 
17 Sape re-Merz, Independent review of Opera ting Environment Factors used to adjust efficient opera ting expenditure for 
economic benchmarking, August 2018, p . 59. 

18 Draft Decision , p . 30. 

19 Draft Decision , Table  6.6, p . 26. 

20 Draft Decision , p . 29. 
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It does not follow from the prelimina ry conclusion tha t a  vegeta tion candida te OEF (or set) could not 
be quantified in the context of a  future regula tory determina tion by the AER, in response to proposa ls 
submitted by DNSPs on a  ca se by ca se basis. Wit h a dequa t e  support ing da t a  a nd inform a t ion, 
including im proved evidence  a nd da t a  on exposure  t o t he  exogenous va ria bles ident ified, a nd 
t he  e fficiency of re la t ed OPEX (including a ny significa nt  in t e r-a nnua l fa ct ors), t h is OEF 
ca ndida t e  (or se t ) should be  ca pa ble  of be ing qua nt ified by individua l DNSPs a nd t he  AER.21 

74. That is , Sape re -Merz recom m ended  tha t the  “case  by case” quan tifica tion  an d  app lica tion  o f the  
bushfire  risk ob liga tion  OEF should  be  supported  by “im proved  evidence  and  da ta .” Sape re -Merz 
clearly envisaged tha t if the  AER wanted  to  app ly vege ta tion  m an agem e nt OEF ad justm ents 
(includ ing a  bushfire  risk ob liga tion  OEF) in  fu tu re  de te rm ina tions, it would  collect new da ta  from  
the  re levan t DNSPs tha t would  a llow im proved  quan tifica tion  of any such  OEFs.  

75. Specifica lly, Sape re -Merz recom m ended  tha t the  AER collect the  following in form ation :22 

a  For DNSPs in  ju risd ictions not d irectly sub ject to  th e  Victorian  Bushfire  regu la tions , an  
e stim ate  o f any increm enta l vege ta tion  m an agem ent activitie s (beyond  vege ta tion  
trim m ing) for the  purp ose  of m in im ising bush fire  risks (such  as advertising and 
educa tiona l cam paigns). Conside ra tion  shou ld  be  given  to  the  exten t to  which  the  
Victorian  regu la tions a re  in form ing the  de fin ition  of good  industry p ractice  across the  
ju risd ictions.  

b  For Victorian  DNSPs, the  p roportion  of the  vege ta tion -exposed  ne twork tha t is  a ffected 
by the  Victorian  Bushfire  regu la tions, in  particu la r the  p roportion  de fin ed  in  the  
regu la tions as h igh  risk. Th is would  include  evidence  on  the  add itiona l costs  (above  
standard  vege ta tion  trim m ing) of crea ting and  m ain ta in ing aud itab le  records on 
com pliance  with  bushfire  regu la tions. 

76. In  the  five  years tha t have  passed since  Sape re-Merz m ade  these  recom m endations , the  AER has 
not collected  any of th is  in form ation  or done  any fu rthe r work to  oth e rwise  im prove  the  
m e thod ology for quan tifying bushfire  risk ob liga tion  OEF. 

77. The  2022 Annual Ben chm arking Report exp la ined  tha t following Sape re -Merz’s 2018 
recom m enda tions, the  AER recognised  tha t the re  was a  need  to  im prove  the  quan tifica tion  of its  
vege ta tion  m an agem ent OEFs.23 The re fore , in  2020 the  AER unde rtook ana lysis  in to  the  quan tity 
and  qua lity of da ta  re la ted  to  vege ta tion  m anagem ent. The  AER exp la ined  tha t its  m ain  focus was 
asse ssm ent of ne twork characte ristic da ta  in  the  RINs re la ting to  spans, includ ing the  to ta l nu m ber 
of vege ta tion  m an agem en t spans, with  a  view to  ca lcu la ting an  OEF. Howeve r, the  AER was unab le  
to  deve lop  any clear conclusions from  tha t an a lysis  due  to  conce rns regard in g the  com parab ility 
and  consistency of som e  of the  da ta . For exam ple , the  AER suspected  tha t:  

 
21 Sape re-Merz, Independent review of Opera ting Environment Factors used to adjust efficient opera ting expenditure for 
economic benchmarking, August 2018, p . 66. [Em phasis added] 

22 Sape re-Merz, Independent review of Opera ting Environment Factors used to adjust efficient opera ting expenditure for 
economic benchmarking, August 2018, p . 65. 

23 AER, Annua l Benchmarking Report, Electricity distribution network service providers, Novem ber 2022, p . 50.  
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a  the re  m ay be  som e  inconsistency in  DNSPs’ de fin itions of active  vege ta tion  m anagem ent 
span ; and   

b  diffe rences in  con tractua l a rrangem ents and  vege ta tion  m anagem ent cycle s. 

78. Having been  unab le  to  im plem ent the  approach  su ggested  by Sape re -Merz, or to  use  the  fu rthe r 
work it conducted  in  2020, the  AER reve rted  to  using the  vege ta tion  m anagem ent OEF 
m e thod ology it had  deve loped  in  2015. The  AER reapp lied  its  2015 m e thod ology to  de te rm ine  a  
bushfire  risk ob liga tion  OEF for Ergon  Ene rgy in  2020 and  for Jem en a  in  2021.  

79. The  AER has a lso  sta rted  to  app ly the  d ivision  of re sponsib ility OEF ad justm ent in  decisions for 
non-Victorian  DNSPs, and  has pub lished  a  vege ta tion  m anagem ent OEF m ode l, which  it has 
app lied  in  its  d raft de te rm ina tions for the  NSW and  ACT DNSPs for the  2024-29 regu la tory con tro l 
pe riod .  

80. In  short, the  bushfire  risk ob liga tion  OEF ad justm ent and  the  d ivision  o f re sponsib ility OEF 
ad justm en t appear to  h ave  becom e  standard  fea tu re s of the  AER’s benchm arking ana lysis , 
notwiths tand ing th a t Sape re -Merz: 

a  did  not endorse  the  ongoing use  of those  OEF ad justm ents ove r the  long-te rm ;  

b  recom m ended  tha t if th ose  OEF ad justm ents were  to  be  em ployed  (in  the  near te rm ), the  
AER should  collect fu rthe r in form a tion  from  the  re levan t DSNPs; and   

c recom m ended  tha t the  p re fe rab le  approach  would  be  a  m ore  system atic quan tifica tion  
of the  e ffect of (a  range  of environm enta l factors) on  DNSPs’ e fficien t vege ta tion  
m anagem en t. 

81. The  2023 Draft Annual Benchm arking Report note s tha t seve ra l DNSPs—includ ing Evoene rgy, 
CitiPower, Powercor and  United  Ene rgy, Essen tia l En e rgy and  AusNe t—have  ra ised  conce rns about 
the  vege ta tion  m an agem ent OEFs.24 

82. In  our view, a  m ajor weakness of the  bushfire  risk ob liga tion  OEF ad justm ent is  tha t m akes strong 
assum ptions withou t sup porting evidence . For exam ple , it assum es tha t: 

a  Prior to  the  Victorian  Bushfire  regu la tions com ing in to  force , a ll ju risd ictions faced  sim ila r 
ob liga tions to  m anage  bushfire  risk and , the re fore , tha t the  in troduction  of th e  Victorian  
Bushfire  regu la tions p laced  a ll Victorian  DNSPs a t a  d isadvan tage  to  non-Victorian  DNSPs. 
In  doing so, the  AER appea rs to  have  d iscounted  the  possib ility tha t the  Victorian  Bushfire  
regu la tions sim ply b rought the  Victorian  DNSPs m ore  in to  line  with  the  standards 
adopted  by non-Victorian  DNSPs; 

b  The  step  change  in  vege ta tion  m anagem en t opex the  AER approved  for th e  2011-15 
regu la tory con trol pe riod  repre sen ts the  fu ll cost d isadvan tage  faced  by th e  Victorian  
DNSPs following the  in troduction  of the  Victorian  Bushfire  regu la tions. It cou ld  be  tha t if 
the se  new regu la tions d id  in troduce  a  cost d isadvan tage  for the  Victorian  DNSPs, tha t 
d isadvan tage  is  on ly a  fraction  of the  step  change  approved  by the  AER; or 

c The  AER assum es tha t any cost d isadvan tage  faced  by the  Victorian  DNSPs once  the  new 
regu la tions were  in troduced  has rem ained  unchanged  eve r since . The  AER seem s to  have  
excluded  (withou t evidence ) the  possib ility tha t the  ob liga tions to  m anage  bushfire  risk 

 
24 AER, Dra ft Annua l Benchmarking Report, Electricity distribution network service providers, Octobe r 2023, p . 56. 
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(or good  industry p ractice ) in  othe r ju risd ictions have  increased  ove r tim e . Th is is  an  a rea 
tha t Sape re -Merz recom m ended  the  AER ga the r fu rthe r evidence . 

83. Given  these  shortcom ings, the  fact tha t a  num ber of DNSPs have  consisten tly ra ised  conce rns 
about the  AER’s vege ta tion  m anagem ent OEF ad jus tm ents, and  th a t Sape re -Merz recom m ended 
fu rthe r in form ation  ga the ring by the  AER, we agree  with  Evoene rgy’s p roposa l tha t the  vege ta tion  
m anagem en t OEFs shou ld  not be  app lied  m ore  wide ly withou t fu rthe r work by the  AER and  
consu lta tion  with  stakeholde rs. 

2.3 Ju risd ict ion a l t a xe s a n d  le vie s  OEF 

84. One  of the  standard  OEFs ad justm ents deve loped  by Sape re -Merz, and  which  the  AER app lie s to  
m ost DNSPs, is  for d iffe rences in  the  ju risd ictiona l taxes and  levie s incurred  by DNSPs. The  Draft 
Decision  exp la ins tha t Sape re -Merz d id  not app ly th is  OEF ad justm ent in  Evoene rgy’s case  because  
Sape re -Merz conside red tha t: 

where DNSPs recover taxes and levy costs through recovery mechanisms other tha n standa rd control 
ta riffs, inclusion of some taxes and levies in an OEF adjustment could breach the non-duplica tion 
criterion. In Evoenergy’s ca se, it was understood tha t it recovered these costs via  the B factor in annua l 
pricing determina tions, and hence this OEF was not ca lcula ted for Evoenergy.25 

85. The  Draft Decision  sought fu rthe r in form a tion  from  Evoene rgy on  whe the r it would  be  appropria te  
to  app ly the  ju risd ictiona l taxes and  levie s OEF to  Evoene rgy. 

86. We m ake  two obse rva tion s on  th is  issue . 

87. Firstly, the  B facto r re fe rred  to  by Sape re -Merz is  sim ply a  te rm  in  the  an nu al p rice  ad justm ent 
form ula  th a t increase s or reduces the  regu la ted  ta riff to  accoun t for p ast und e r/ove r-recove ry of 
a llowed  revenues. Specifica lly, the  AER de fines the  B factor for a  given  year 𝑡𝑡 − 1 as  follows: 

 
25 Draft Decision , p . 26. 
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the sum of annua l adjustment factors for yea r t. It includes adjustments to ba lance the unders/overs 
account, rela ting to previous under/over-recoveries of revenue. This is a s per the approved t-1 pricing 
proposa l.  

For the avoidance of doubt, the B factor for t-1 should be equa l to tha t used to ca lcula te t-1 revenue 
in the previous pricing proposa l and should not be upda ted for movements in the unders/overs 
accounts in the yea r t pricing proposa l.26 

88. We are  advised  by Evoene rgy tha t the  B factor is  n ot a  m echan ism  to  recove r or pass th rough  to  
consum ers the  cost of ju risd ictiona l taxes and  levies. Rathe r, it is  s im ply a  m echan ism  to  true -up  
any unde r/ove r-recove ry of a llowed  revenues from  on  year to  the  next. The  role  of the  B factor 
appears to  have  been  m isunde rstood  by Sape re -Merz. 

89. Secondly, even  if the  B factor were  a  m echan ism  for Evoene rgy to  recoup  ju risd ictiona l taxes and  
levie s (which we unde rstand  it is  not), it does not follow tha t the  ju risd ictiona l taxes and  levie s OEF 
ad justm en t shou ld  not be  app lied  to  Evoene rgy. The  role  of an  OEF ad justm en t is  to  norm alise  cost 
d iffe rences be tween  DNSPs tha t a rise  from  d iffe rences in  ope ra ting environm ent tha t would  
othe rwise  confound  like -with -like  com parisons  be tween  DNSPs when  m aking e fficiency 
asse ssm ents. The  m echan ism  by which such costs a re  recove red has no bearing on  whe the r cost 
d iffe rences re la ted  to  ope ra ting environm ent shou ld  be  norm alised .  

90. The  key conside ra tion  is  whe the r the re  a re  any ju risd ictiona l taxes and  levies included  with in  the  
standard  con trol se rvice s opex tha t the  AER app lie s benchm arking ana lysis  to . Evoene rgy has 
advised  us tha t the re  a re  two types of taxes and  levie s tha t a re  included  with in  the  h istorica l 
standard  con trol se rvice s opex tha t it has reported  via  its  Econom ic Benchm arking RIN re sponses: 

a  payroll taxes; and  

b  land  taxes. 

91. Both  of the se  a re  exam ples of taxes and  levie s iden tified  by Sape re -Merz as re levan t to  the  
ju risd ictiona l taxes and  levie s OEF ad justm ent.27 Figure  2 be low p lots Evoene rgy’s payroll taxes and 
land  taxes ove r the  pe riod  2006-23.28 

 
26 AER, Annua l Pricing Process Review Fina l position paper – Side constra int mechanism, Novem ber 2022, p . 12. 

27 Sape re-Merz, Independent review of Opera ting Environment Factors used to adjust efficient opera ting expenditure for 
economic benchmarking, August 2018, Table  12, p . 69. Payro ll taxes a re  identified  in  the  th ird  co lum n of Table  2, as a re  the  
land  taxes. 

28 Only the  payro ll tax a llocated  to  opex is used  – we  exclude  the  portion  of payro ll tax that is  cap ita lised . Evoene rgy has 
advised  us tha t land  taxes for the  years FY2010 to  FY2014 (inclusive ) a re  e stim ates based  on  the  be st availab le  
in form ation  as the re  was a  change  in  Evoene rgy’s financia l system  in  2014. 
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2.4 Ne twork ove rh e a ds OEF 

2.4.1 Th e  AER’s a pproa ch  to  a ccou n t  for  d iffe re n ce s  in  ca p ita lisa t ion  
p ra ct ice s 

95. The  AER’s m e th od  for accounting for d iffe rences in  cap ita lisa tion  p ractice s be tween  DNSPs, when 
conducting benchm arking ana lysis , involves trea ting a ll corpora te  ove rheads as opex.31  

96. Evoene rgy proposed  tha t the  AER should  a lso  trea t a ll ne twork ove rheads as opex because  the re  
a re  m any ca tegorie s of ne twork ove rheads tha t cou ld  be  trea ted  as ope x or capex, such  as 
p rocurem ent, fle e t m an agem ent, labour costs  for enginee rs, con trol room  costs. Furthe rm ore , 
Evoene rgy noted  tha t the re  was sign ifican t varia tion  in  how DNSPs have  h istorica lly expensed  or 
cap ita lised  ne twork ove rheads and  noted  tha t the  benchm arking re su lts  cou ld  be  qu ite  sensitive 
the se  d iffe rences in  cap ita lisa tion  p ractice s.32 

97. The  AER d id  not accep t th is  p roposa l for the  followin g reasons: 

a  ne twork ove rheads a re  lum pie r than  corpora te  ove rheads, which  a re  recurren t, s tab le  
and  opex-like  in  na tu re ; 

b  corpora te  ove rheads a re  de linea ted  from  o the r op ex ca tegorie s in  a  m ore  stab le  and  
consisten t way than  a re  n e twork ove rheads; and  

c the  regu la tory fram ework has safeguards tha t p rote ct aga inst stra tegic cost rea lloca tions 
be tween  corpora te  and  ne twork ove rheads. 

98. In  our view, the re  is strong case  for accounting for d iffe rences in  DNSPs’ cap ita lisa tion  p ractice s in  
re la tion  to  ne twork ove rheads. We agree  with  Evoene rgy tha t the re  is  conside rab le  varia tion  in  the  
cap ita lisa tion  o f ne twork ove rheads across DNSPs. Th is is  eviden t from  the  da ta  p re sen ted  in  in  
Figure  5.  

99. The  figure  shows tha t the re  is  indeed  conside rab le  varia tion  in  the  share  of ne twork ove rheads 
tha t ind ividua l DNSPs have , on  ave rage , cap ita lised  ove r the  pe riod  2006 to  2022. The  ave rage  
(across a ll DNSPs) share  of ne twork ove rheads tha t a re  cap ita lised  is  31%. By con trast: 

a  SA Power Ne tworks has, on  ave rage , cap ita lised  on ly 11% of its  ne twork ove rheads;  

b  United  Ene rgy has, on  ave rage , cap ita lised  on ly 26% of its  ne twork ove rheads; and  

c Evoene rgy has h istorica lly cap ita lised  none  of its  ne twork ove rheads. 

 

 
31 AER, How the AER will a ssess the impact of capita lisa tion differences on our benchmarking, Fina l Guidance note, May 2023. 

32 Evoene rgy, Submission on the dra ft guidance note on the impact of capita lisa tion on the AER’s benchmarking, February 2023. 
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b  The  AER’s second  reason  is  tha t corpora te  ove rh eads a re  m ore  clearly de fined  and  
de linea ted  com pared  to  ne twork ove rheads. The  fact tha t ne twork ove rheads a re  not 
de fined  consisten tly be tween  DNSPs exp la ins the  sign ifican t varia tion  be tween  DNSPs 
eviden t in  Figure  5, and  strengthens (ra the r than  weakens) the  case  for norm alising the  
d iffe rences be tween  DNSPs’ cap ita lisa tion  p ractice s for ne twork ove rheads. 

The  AER note s th a t the  d iffe rences in  DNSPs’ ope ra ting m ode ls (e .g., ou tsourcing ve rsus 
insourcing of ne twork support activitie s) will a ffect whe the r costs  a re  trea ted  as d irect costs 
or ne twork ove rheads. The  AER suggests tha t a lloca tion  of cap ita lised  ne twork ove rheads to 
opex for benchm arking purposes cou ld  unde rm ine  like -with -like  com parisons be tween 
DNSPs. To the  con tra ry, th e  trea tm en t of a ll ne twork ove rheads as opex would  enhance  like-
with -like  com parisons be tween  DNSPs. Exclud ing these  costs  from  the  benchm arking 
ana lysis  would  be  akin  to  exclud ing the  costs  of con tracted  labour from  opex, and  on ly 
includ ing the  costs  of in te rna l labour when  benchm arking opex—on the  grounds tha t som e 
DNSPs choose  to  ou tsou rce  labour whilst o the rs choose  to  insource . Tha t would  be  an 
a rb itra ry d istinction  th a t would  re su lt in  le ss re liab le  conclusions from  the  benchm arking 
ana lysis  because  it fa iled  to  conside r costs  re levan t to  the  benchm arking ana lysis  m ere ly on 
the  grounds tha t DNSPs m ake  d iffe ren t ou tsourcing decisions about ce rta in  inpu ts. 

c The  AER’s fina l reason  is  tha t its  fram ework pro tects aga inst DNSPs seeking to  gam e  by 
a lloca ting ne twork ove rheads be tween opex and  capex sim ply to  im prove  the ir 
benchm arking ou tcom es. Howeve r, DNSPs can  (and  do) adopt d iffe ren t cap ita lisa tion  
p ractice s in  re la tion  to  ne twork ove rheads for reasons unre la ted  to  gam ing. The  
m easure s tha t the  AER h as pu t in  p lace  to  m in im ise  the  risk of gam ing do not p reven t 
such  d iffe rences in  cap ita lisa tion  p ractice s. In  our view, it is  im portan t to  accou nt for those  
d iffe rences in  orde r to  d raw m eaningfu l conclusions from  the  benchm arking ana lysis .  

103. We recognise  tha t the  AER has unde rtaken  a  com p rehensive  review and  consu lta tion  p rocess on  
its  approach  to  accountin g for d iffe rences in  cap ita lisa tion  p ractice s and  has se ttled  on  the  ‘Option  
5’ approach  se t ou t in  its  fina l gu idance  note . Howeve r, the  benchm arking outcom es a re  so  bad ly 
d istorted  in  Evoene rgy’s case  by a  fa ilu re  to  account for d iffe rences in  how DNSPs cap ita lise  
ne twork ove rheads tha t we  th ink the  AER should  conside r the  app lica tion  of an  ex-post OEF 
ad justm en t for Evoene rgy tha t a llows a  fa ire r, m ore  like -with -like  asse ssm ent with  othe r DNSPs. 
The  next section  p roposes a  m e thod  for doing th is . 

2.4.2 Me th od  a n d  da ta  for  qu a n t ifyin g th e  Ne twork Ove rh e a ds OEF 

104. To account for d iffe rence s in  cap ita lisa tion  p ractice s re la ting to  ne twork ove rheads, we  adopt an  
approach  sim ila r to  th a t p reviously app lied  by the  AER in  accounting for cap ita lisa tion  d iffe rences 
across DNSPs.  

105. For each  DNSP, for each  year 2009 to  2022, we  find  the  cap ita lised  ne twork ove rheads and  
expensed  ne twork ove rheads using Category Analysis  RIN da ta . We  a lso take  the  Option  5 opex 
m easure  used  by Quanton om ics in  its  supp orting an a lysis  for the  2023 Draft Annual Benchm arking 
Report. We  backcast the  ne twork ove rheads be tween  2006 and  2008 by m ain ta in ing the  2009 
share s of cap ita lised  and  expensed  ne twork ove rheads re la tive  to  Option  5 opex. 

106. We then  find  the  share  o f ne twork ove rheads tha t a re  cap ita lised  for each  DNSP for each  of the  
years 2006 to  2022, inclusive . 

107. To de rive  the  OEF for the  long sam ple , for each  DNSP we ave rage  the  share s ove r the  pe riod  2006 
to  2022. Taking the  custom er we igh ted  ave rage  ove r the  five  re fe rence  DNSPs iden tified  by the  
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3 Vegetation management step 
change in the  roll-forward of opex 

3.1 Evoe n e rgy p roposa l a n d  AER Dra ft  De cision  

110. Evoene rgy faced  a  step  change  in  e fficien t vege ta tion  m anagem en t costs  during the  2019-24 
regu la tory con trol pe riod  due  to  2017 am endm en ts to  the  Utilities (Technica l Regula tion) Act 2014 
(ACT), which  expanded  Evoene rgy’s vege ta tion  m an agem ent ob liga tions to  u rban  areas.  

111. In  recognition  of th is  expansion  in  Evoene rgy’s regu la tory ob liga tions to  m anage  vege ta tion  in  
m ore  a reas, the  AER approved  a  step change  in  Evoene rgy’s e fficien t vege ta tion  m anagem ent costs 
of $2.4 m illion  ($2018-19) pe r annum  ove r the  2019-24 regu la tory con trol pe riod , noting tha t th is  
repre sen ted  the  approved  am ounts repre sen ted  a  forecast of the  add ition  p ruden t and  e fficien t 
opex requ ired  by Evoene rgy to  com ply with  its  new regu la tory ob liga tions. 

112. Evoene rgy subm itted  to  the  AER tha t the  step change  in  the se  p ruden t and  e fficien t costs is not 
accounted  for anywhere  in  the  opex roll-forward  approach  used  to  e stim ate  an  e fficien t leve l of 
opex for Evoene rgy in  the  base  year, or any of the  OEF ad justm en ts adop ted  app lied  by the  AER. 
Evoene rgy the re fore  p rop osed  tha t the  approved  step  change  in  vege ta tion  m anagem en t costs  
shou ld  be  added to  the  AER’s e stim ate  of e fficien t base  year opex (de rived using its roll-forward  
m e thod). 

113. The  Draft Decision  re jected  tha t p roposa l because  the  AER conside red  tha t the  positive  tim e  trend  
te rm  used  in  the  opex roll-forward  ca lcu la tion  a llows for a  gene ra l increase  ove r tim e  in  the  
regu la tory ob liga tions faced  by DNSPs: 

We have therefore not made adjustments in our benchmarking roll-forward ana lysis for our 
a lterna tive estima te. This is because we consider step changes a re a lready implicitly accounted for in 
the benchmarking roll-forward model procedure. We consider step changes in prudent and efficient 
opex a re implicitly captured in the time trend coefficient from the econometric models, which is used 
in the roll-forward process. The time trend coefficient is positive, meaning tha t a  percentage increase 
in time (yea rs) leads to a  percentage increase in opex. This indica tes nega tive gross productivity growth 
over the relevant benchmarking period. This is a t odds with economic expecta tions for positive 
productivity growth over time due to technologica l progress and other fa ctors. We consider tha t 
measured positive time trend coefficient therefore in pa rt reflects the increase in regula tory obliga tions 
over time, the costs for which we a llow via  forecasts for step changes.35 

114. The  AER a lso noted  tha t o the r DNSPs have  sim ila rly faced  step  changes in  opex in  the  past, which 
would  have  a ffected  the  e stim a ted  e fficiency of those  DNSPs nega tive ly:  

 
35 Draft Decision , p . 34. 
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In addition, we do not consider a  step change can be viewed in isola tion. Other DNSPs have a lso 
incurred increases in costs for step changes (including for other regula tory obliga tions), thus nega tively 
impa cting their opex efficiency scores.36 

115. The  AER concluded  tha t its  p re fe rence  is to  re flect the  step  change  in  Evoene rgy’s vege ta tion  
m anagem en t costs  th rough  the  vege ta tion  m an agem ent OEF. In  particu la r, the  AER offse t its 
e stim ate  of the  cost d isadvan tage  faced  by the  re ference  DNSPs by the  approved  step  change  in  
Evoene rgy’s e fficien t vege ta tion  m an agem ent costs , for the  years the  step  changes were  a llowed . 

3.2 Asse ssm e n t  o f the  AER’s re a son in g 

116. In  our view, the  Draft Decision  does not account p rope rly for the  p ruden t and  e fficien t step  change  
in  Evoene rgy’s opex in  the  base  year. 

117. We note  tha t the  e stim ated  tim e  trend  param e te r is , by construction  in  the  AER’s benchm arking 
m ode ls, com m on to  a ll DNSPs (includ ing the  New Zealand  and  Ontarian  DNSPs) in  its  sam ple . We  
note  tha t the  obse rva tion s tha t re la te  to  Evoene rgy in  the  benchm arking sam ple  repre sen ts just 
1.5% of a ll obse rva tions in  the  sam ple . Furthe rm ore , the  obse rva tions th a t re la te  to  the  step  
change  in  Evoene rgy’s vege ta tion  m anagem en t costs  re la te  to  just 0.3% of a ll obse rva tions in  the  
sam ple . The re fore , the  step  change  in  Evoene rgy’s p ruden t and  e fficien t vege ta tion  m an agem ent 
costs  approved  by the  AER has a  negligib le  e ffect on  the  e stim ated  tim e  trend . 

118. At best, the  e stim a ted  tim e  trend  is  capab le  of re flecting on ly the  average im pact on  opex of the  
regu la tory ob liga tions faced  by DNSPs (across New Zealand , Ontario  and  Austra lia ) expanding ove r 
tim e . Howeve r, an  opex a llowance  th a t p rovided  on ly for th is  ave rage  im p act, ra the r th an  the  
p ruden t and  e fficien t costs  faced  by the  DNSP in  question , would  not be  consisten t with  the  
requ irem ents of the  Nationa l Electricity Rule s (NER). 

119. The  AER argues tha t the  positive  tim e  trend  accou nts im plicitly for step  changes in  opex due  to 
expanding regu la tory ob liga tions, and  the re fore  it is  unnecessary to  app ly any fu rthe r ad justm en t 
in  the  opex roll-forward  ca lcu la tion . 

120. Conside r the  following situa tion . Suppose  tha t: 

a  the  e stim ated  tim e  trend  was la rge  and  nega tive ; and  

b  the  AER had  approved  a  la rge  step change  in  e fficien t opex for a  particu la r DNSP tha t 
e ffective ly doubled  the  DNSP’s e fficien t base  year opex.   

121. The  negative  tim e  trend  would  suggest the  e fficien t fron tie r is  sh ifting inwards (for instance , 
because  regu la tory ob liga tions across the  industry a re  declining) such tha t the  e fficien t leve l of 
opex is  fa lling ove r tim e . Unde r the  AER’s approach :  

a  There  cou ld  be  no a llowan ce  for the  DNSP’s step  change  in  opex via  the  tim e  trend , since  
the  e stim ated  tim e  trend  is  nega tive ; and  

 
36 Draft Decision , p . 34. 
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b  no ad justm ent wou ld  be  m ade  in  the  b ase  year to  recognise  the  change  in  e fficien t opex 
faced  by th is  particu la r DNSP—notwiths tand ing th a t the  AER itse lf had  approved  a  step 
change  tha t increased  the  DNSP’s e fficien t base  year opex by twofold .  

122. It would  clearly be  unreasonab le  to  conclude  tha t no account shou ld  be  taken  of the  fact tha t th is  
particu la r DNSP’s e fficien t base  year opex had  doubled , sim ply because  the  resu lts  of the  
benchm arking ana lysis  su ggests tha t the  industry as a  whole  was becom ing m ore  p roductive  ove r 
tim e . Ye t, tha t would  p recise ly be  the  ou tcom e  of app lying the  AER’s p roposed  approach . That 
ou tcom e  would  be  unreasonab le  because  unde rsta ting the  e fficien t leve l of base  year opex would 
unde rsta te  the  DNSP’s e fficien t opex requ irem ent ove r the  forthcom ing regu la tory pe riod . 

123. Rule  6.5.6(c) requ ire s tha t the  AER m ust accep t a  forecast of requ ired opex of a  DNSP if it is sa tisfied 
tha t the  to ta l forecast of opex for the  regu la tory con trol pe riod  reason ab ly re flects  th ree  ope ra ting 
expenditu re  crite ria : 

a  the  efficient costs  of ach ie ving the  opex ob jectives (as de fined  in  ru le  6.5.6(a)); and  

b  the  costs  tha t a  prudent ope ra tor would  requ ire  to  ach ieve  the  opex ob jective s; and  

c a  rea listic expecta tion  of the  dem and  forecast and  cost inpu ts requ ired to  ach ieve  the  
opex ob jectives. 

124. That is , the  to ta l forecast of requ ired  opex ove r the  regu la tory con trol pe riod  m ust be  a  rea listic 
forecast of the  efficient an d  prudent opex tha t the  DNSP would  need  to  incur in  orde r to  ach ieve  
the  opex ob jectives (includ ing com pliance  with  a ll re levan t regu la tory ob liga tions) specified in  the  
NER. 

125. The  AER forecasts  a  DNSP’s opex requ irem ent ove r a  regu la tory con trol pe riod  using the  base -
step-trend  approach , with  the  AER’s de te rm in a tion  of base  year opex be ing the  sta rting poin t for 
forecasting the  opex requirem ent ove r the  pe riod . If the  base  year leve l of opex adopted  by the  
AER excludes p ruden t an d  e fficien t step  changes in  costs  faced  by the  DNSP (and  sim ply re flects  
the  ave rage  change  in  regu la tory ob liga tions faced  by a ll DNSPs in  its benchm arking sam ple ), then 
the  forecast of opex ove r the  regu la tory con trol pe riod  will not be  a  rea listic forecast of p ruden t 
and  e fficien t opex. That is , if the re  is a  step change  in  p ruden t and  e fficien t opex in  the  base  year 
tha t is  particu la r to  a  DNSP, and  which  the  AER has a lready approved , it would  be  unreasonab le  
for tha t step  change  in  opex to  be  excluded  from  the  AER’s e stim ate  of e fficien t base  year opex.  

3.3 Illu st ra t ive  e xa m ple  

126. In  the  Draft Decision , the  AER has app lied  an  OEF ad justm ent tha t recognise s the  step  change  in  
Evoene rgy’s p ruden t and  e fficien t vege ta tion  m an agem ent opex during the  2019-24 regu la tory 
con trol pe riod . We  th ink th is  is  a  reasonab le  way to  ob ta in  an  e stim a te  of the  e fficien t leve l of 
average opex ove r the  h istorica l benchm arking pe riod .  

127. In  our view, the  m ain  shortcom ing of the  AER’s app roach  is  tha t it fa ils  to  account adequ ate ly for 
the  change  in  Evoene rgy’s regu la tory ob liga tions (an d  the  associa ted  im pact on  opex) when  rolling 
forward  the  e stim ate  of e fficien t opex to  the  base  year. Applying the  OEF ad justm ent a lone  would  
not re su lt in  a  rea listic e stim ate  of Evoene rgy’s p rud en t and  e fficien t opex in  the  base  year. 

128. Conside r a  stylised  exam ple  of a  DNSP ope ra ting unde r two a lte rna tive  scenarios ove r the  years 
2006 to  2023 (as repre sen ted  in  Figure  6 be low). 

a  In  the  first scenario , the  DNSP faces no new regu la tory ob liga tion . In  th is  scenario , the  
e fficien t leve l of opex (i.e ., the  leve l of opex consisten t with  ope ra ting a t the  e fficien t 
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A. Account for the  fu ll s tep  change  in  costs  in  the  base  year, no OEF ad justm en t (Evoene rgy 
approach) 

132. Under th is  approach , the  e fficiency e stim ate  is  de rived  by taking the  ra tio  be tween  two num bers: 

a  The  ave rage  actua l opex incurred  by the  DNSP ove r the  pe riod  2006-22 (i.e ., $142 in  row 
2 of Tab le  4); and  

b  The  AER’s e stim ate  of ave rage  opex incurred  by a  DNSP ope ra ting a t the  e fficien t fron tie r 
(i.e ., $100 in  row 1). 

133. This would  re su lt in  an  e fficiency estim ate  of 70% (row 3). 

134. Under Evoene rgy’s p roposed  approach , the re  would  be  no OEF ad jus tm ent to  the  benchm ark 
com parison  poin t to  account for the  new ob liga tion  (row 4). Hence  the  re levan t benchm ark 
com parison  poin t would  b e  75% (row 5). 

135. Since  the  DNSP’s e fficiency e stim ate  of 70% is lower than  the  benchm ark com p arison  poin t of 75%, 
the  DNSP’s ave rage  opex of $142 ove r the  2006-22 sam ple  pe riod  would  need  to  be  ad justed  down 
by approxim a te ly 6% (row 6), re su lting in  a  sam ple  ave rage  e fficien t leve l of opex of $133. 

136. Assum ing (for sim plicity) no growth  in  opex be tween  the  m idd le  of the  h istorica l benchm arking 
pe riod  and  the  base  year (e .g., for ou tpu ts, te chn ica l p rogre ss or changes in  business conditions), 
the  e stim ate  of e fficien t b ase  year opex would  be  $133.  

137. However, the  DNSP would  face  a  step  change  of $50 in  the  base  year in  ord e r to  com ply with  its  
new regu la tory ob liga tion s. The re fore , the  e fficien t leve l of base  year opex tha t would  a llow the  
DNSP to  com ply with  those  regu la tory ob liga tions would  be  $133 + $50  = $183 (row 9). 

B. Apply on ly an  OEF ad justm ent (AER approach) 

138. The  second  approach  would  be  to  seek to  addre ss the  step change  in  opex requ ired  to  com ply 
with  the  new regu la tory ob liga tions by m eans of an  OEF ad justm ent to  the  benchm ark com parison  
poin t. The  OEF ad justm en t would  be  ca lcu la ted  first ca lcu la ting the  size  of the  opex step  change  as 
a  ra tio  o f the  ave rage  opex of a  DNSP ope ra ting a t 75% e fficiency (i.e ., $50

$133
) and  m ultip lying th a t 

ra tio  by the  p rop ortion  of the  h istorica l sam ple  pe riod  for which  the  step  change  in  costs  app ly 
(i.e ., 3 years ou t of a  to ta l of 17 years ove r the  pe riod  2006-22). Th is re su lts  in  an  OEF ad justm en t 
of approxim ate ly 7% (row 4). 

139. Since  the  DNSP’s e stim ate  of e fficiency, 70% (as above ), is  equa l to  the  ad justed  benchm ark 
com parison  poin t of 70% (row 5), no ad justm ent to  the  sam ple  ave rage  actua l opex of $142 would  
be  deem ed  necessary (row 7). 

140. Once  aga in , assum ing no growth  in  e fficien t opex to  the  base  year, the  e stim ate  of e fficien t base  
year opex would  be  $142 (row 8). Th is would  be  th e  sta rting poin t from  which  the  DNSP’s opex 
requ irem ent for the  next regu la tory pe riod  would  be  forecast. Howeve r, what the  DNSP actua lly 
needs to  spend  in  the  base  year in  orde r to  com ply with  the  new regu la tory ob liga tions would  be  
$183. Hence , the  DNSP would  face  a  shortfa ll of $41. Since  the  DNSP needs to  spend  an  add ition a l 
$50 (ove r and  above  its  h istorica l expenditu re ) in  orde r to  com ply with  its  regu la tory ob liga tions , 
th is  th is  shortfa ll would  be  ‘baked  in ’ to  the  forecast of e fficien t opex ove r the  next regu la tory 
pe riod . 

C. Recognition  of ad d itiona l opex requ ired  to  com ply with  the  regu la tory ob liga tion   

141. Approach  B appropria te ly recognise s tha t the  DNSP faced  a  cost d isadvan tage  re la tive  to  its  pee rs 
in  the  fina l th ree  years of the  sam ple  pe riod used to  pe rform  the  benchm arking ana lysis  and , 
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the re fore , app lie s a  lower benchm ark com p arison  p oin t (via  an  OEF ad justm e nt) for the  purposes 
of e stim a ting the  ave rage  e fficien t leve l of opex ove r the  h istorica l benchm arking pe riod . 

142. The  m ain  shortcom ing of Approach  B is  tha t it fa ils  to  recognise , th rough  the  roll forward  p rocess, 
tha t the  DNSP’s cost of com plying with  regu la tory ob liga tions increased  ove r the  pe riod  tha t the  
pe riod  ave rage  opex is rolled  forward  to  the  base  year. The  fact tha t the se  costs  increased is 
eviden t from  Figure  6. 

143. In  orde r to  p rope rly estim ate  the  e fficien t leve l of base  year opex for the  DNSP, it would  be  
necessary to  add to  the  base  year opex e stim ate  of $142 (de rived  using Approach  B) the  add itiona l 
costs  of com plying with  th e  regu la tory ob liga tions: 

= 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑠𝑠𝑡𝑡𝑂𝑂𝑂𝑂 𝑐𝑐ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑂𝑂 − 𝐴𝐴𝐴𝐴𝑂𝑂𝑦𝑦𝑎𝑎𝑎𝑎𝑂𝑂 𝑐𝑐𝑜𝑜𝑠𝑠𝑡𝑡 𝑜𝑜𝑜𝑜 𝑐𝑐𝑜𝑜𝑐𝑐𝑂𝑂𝑎𝑎𝑦𝑦𝑎𝑎𝑎𝑎𝑎𝑎 𝑤𝑤𝑎𝑎𝑡𝑡ℎ 𝑦𝑦𝑂𝑂𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑡𝑡𝑜𝑜𝑦𝑦𝑦𝑦 𝑜𝑜𝑜𝑜𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡𝑎𝑎𝑜𝑜𝑎𝑎 𝑜𝑜𝐴𝐴𝑂𝑂𝑦𝑦 2006-22 
= $50 − $9 
= $41. 

144. This is  p recise ly the  shortfa ll in  the  e stim a te  of e fficien t opex unde r Approach  B. If th is  am ou nt 
were  added  to  the  figure  of $142, th a t would  re su lt in  an  e stim ate  of e fficien t base  year opex of 
$183 (i.e ., the  e stim ate  un de r Approach  A proposed  by Evoene rgy). 

3.4 Con clusion  

145. Our key conclusion  is  tha t it is  appropria te  for the  AER to  accoun t for the  s tep  change  in  costs 
associa ted  with  a  regu la tory ob liga tion  (such  as the  add itiona l vege ta tion  m anagem ent 
re sponsib ilitie s im posed  on  Evoene rgy) via  an  OEF ad justm ent as the  AER proposed  in  the  Draft 
Decision  when  de riving an e stim ate  of the  pe riod  ave rage  leve l of e fficien t opex. Howeve r, in  orde r 
to  de rive  a  re liab le  e stim a te  of a  p ruden t and  e fficie n t leve l of base  year opex, the  AER m ust a lso  
recognise  any add itiona l increase  in  costs  tha t would  be  faced  by the  DNSP (be tween  the  m idd le  
of the  sam ple  pe riod  an d  the  base  year) in  orde r to  com ply with  those  n ew ob liga tions (i.e ., 
Approach  C). 

146. Alte rna tive ly, and  equ iva len tly, the  AER could  ap p ly no OEF ad justm ent to  the  benchm ark 
com parison  poin t bu t would  need to  add  to  its e stim ate  of e fficien t base  year opex the  fu ll s tep 
change  in  e fficien t opex needed  to  com ply with  the  ob liga tions (i.e ., Approach  A, consisten t with  
Evoene rgy’s p roposa l). 
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4 Statistical uncertainty around the  
estimate  of efficient base  year opex 

4.1 Sou rce s o f s t a t is t ica l u n ce rta in ty  

4.1.1 Efficie n t  ba se  ye a r  ope x is  e s t im a te d  with  u n ce rta in ty 

147. The  AER’s m e thodology for de te rm in ing an  e stim ate  of e fficien t base  year opex re lie s on  its  
econom etric benchm arking m ode ls. The  param e te rs  in  the se  m ode ls a re  e stim ated  from  da ta  and  
are  sub ject to  sta tistica l u nce rta in ty.37  As a  consequence , the  AER’s base  year opex ta rge t is  a lso  
sub ject to  sta tistica l unce rta in ty. 

148. However, when  te sting the  e fficiency of a  DNSP’s actua l base  year opex, the  AER does not account 
for th is  sta tistica l unce rta in ty. Notwithstand ing the  sta tistica l unce rta in ty a round  its  e stim ate s of 
each  DNSP’s e fficiency score  and  othe r param e te rs estim a ted  using its e conom etric benchm arking 
m ode ls, the  AER e ffective ly trea ts  its  p oin t e stim ate  of e fficien t base  year opex as ce rta in  or 
de te rm in istic. The  AER cla rifie s in  the  Draft Decision  tha t if the  DNSP’s actua l base  year opex is 
h ighe r than  its  poin t e stim ate  of e fficien t opex, the n  it concludes th a t the  DNSPs’ actua l b ase  year 
opex is  m ate ria lly ine fficien t: 

We use results from our econometric opex cost function benchmarking and our benchmarking roll 
forward model to derive an estima te of efficient ba se yea r opex, and compare this to actua l ba se yea r 
opex, in order to determine whether there is an efficiency “gap” and of wha t size. Where modelled 
efficient rolled-forward base yea r opex is below actua l ba se yea r opex, we infer tha t the la tter is 
ma teria lly inefficient.38 

149. The  AER does not a llow for any tole rance  lim its  or range  of unce rta in ty a roun d  its  poin t e stim ate  
of e fficien t base  year opex. Rathe r, as the  AER exp la ins in  the  exce rp t above , if its poin t e stim ate  
of e fficien t base  year opex is  lower than  the  DNSP’s actua l base  year opex, then  the  AER concludes 
tha t the  la tte r is  m ate ria lly ine fficien t. 

150. In  our view, th is  is  a  se rious shortcom ing in  the  AER’s  approach . The  sta tistica l unce rta in ty involved  
in  e stim ating a  DNSP’s e fficiency and  the  e lasticitie s and  othe r param e te rs specified  in  the  
econom etric benchm arkin g m ode ls can  be  ve ry m ate ria l. Th is unce rta in ty m ean s tha t the  AER d oes 
not know the  true leve l of e fficien t base  year opex for a  particu lar DNSP with  ce rta in ty. Instead , the  
true  leve l of e fficien t base  year opex lie s with in  a  range  of unce rta in ty tha t is  de fined  by (am ongst 
o the r factors) the  sta tis tica l e rror involved  in  e stim ating:  

 
37 Sta tistica l unce rta inty refe rs to  the  ‘spread’ o f e stim ates o f a  param e te r a round  its true  (unobse rved) va lue .  In  sta tistics, 
sta tistica l unce rta inty is m easured  by the  standard  e rror of the  e stim ate s of the  param ete r in  question. See  Gujara ti and  
Porte r, Basic Econometrics (5th Edition), 2009, p . 69. 

38 AER, Draft Decision , p . 23. 
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a  the  true  leve l of ave rage  e fficiency of a  DNSP ove r the  h istorica l benchm arkin g pe riod ; 

b  the  true  re la tionsh ip  be tween  a  DNSP’s opex and  ou tpu ts; and  

c the  true  va lues of othe r param e te rs specified  in  the  AER’s econom etric m ode ls. 

151. These  unce rta in tie s con tribu te  to  the  ove ra ll unce rta in ty surroun ding the  AER’s e stim ate s of 
e fficien t base  year opex. Fa ilu re  to  account for the se  unce rta in tie s when  asse ssing e fficien t base  
year opex cou ld  re su lt in  the  AER conclud ing e rroneously tha t the  DNSP’s actua l base  year opex is 
m ate ria lly ine fficien t sim ply because  it lie s above  the  AER’s point estima te o f e fficien t opex—even  if 
the  DNSP’s actua l base  year opex lie s com fortab ly with in  a  range  of sta tis tica l unce rta in ty. 

152. The  AER has p reviously exp la ined  tha t it accounts for “unce rta in tie s” and  othe r lim ita tions  
associa ted  with  its  m ode l by se lecting a  “conse rva tive” benchm ark com parison  poin t of 0.75. For 
the  reasons exp la ined  be low in  section  4.2, we  d isagree  tha t th is  is  an  appropria te  or adequate  
way to  account for the  sta tistica l unce rta in tie s de scribed  above .  

153. In  our view, an  appropria te  approach  would  be  to  quan tify form ally the  s ta tistica l unce rta in ty 
a round  the  AER’s poin t e stim a te  of e fficien t base  year opex, by constructing confidence  in te rva ls 
a round  tha t e stim a te , and  then  using those  confidence  in te rva ls to  m ake  a  p robab ilistic 
asse ssm ent of the  evidence  for m ate ria l ine fficiency. 

154. The  rem ainde r of th is  section  p re sen ts a  standard  and  we ll-accep ted  m e thodology for doing th is . 

4.1.2 Sta t is t ica l u n ce rta in ty a rou n d  e st im a te s  of e fficie n cy score s 

155. In form ation  on  the  sta tistica l unce rta in ty in  the  AER’s e stim ate s of the  e fficiency score s is  p rovided 
in  the  Sta ta  ou tpu t file s th a t accom p any the  Annua l Benchm arking Reports .39 The  AER’s p revious  
advise r on  benchm arkin g issues, Econom ic Insigh ts, has noted  tha t fo r the  SFA m ode ls, 
in form ation  on  the  unce rta in ty is  p rovided  by confid ence  in te rva ls a round  the  e stim ated  e fficiency 
score s, and  for the  LSE m ode ls, it is  p rovided by the  asym ptotic standa rd  e rrors 40 for the  
coe fficien ts of the  dum m y variab le s for the  Austra lian  DNSPs.41 

156. We have  extended  these  m easure s of the  sta tistica l unce rta in ty in  the  e stim ate s of the  DNSPs’ 
e fficiency score s to  ob ta in  confidence  in te rva ls a rou nd  the  e stim ate  of e fficien t base  year opex fo r 
Evoene rgy produced  by each  of the  AER’s econom etric benchm arking m ode ls and  opex roll-
forward  m ode l. 

157. The  m easure s of sta tistica l unce rta in ty p rovided  in  the  AER’s supp lem entary file s on ly cap ture  part 
of the  sta tistica l unce rta in ty of the  e stim ated  e fficiency score s. For both  the  SFA and  the  LSE 

 
39 For exam ple , the  supplem entary files fo r the  2022 Annual Benchm arking Report can  be  found  in  the  Quantonom ics 
fo lde r fo r Distribution  a t: h ttps:/ /www.ae r.gov.au/ne tworks-pipe line s/gu ide line s-schem es-m odels-reviews/annual-
benchm arking-reports-2022/ae r-position . The  re levant Sta ta  ou tpu t files a re  "anOpexReg1-half.log" and  "anOpexReg1-
fu ll.log". 

40 Quantonom ics' LSE m ode ls a re  no t standard  linear regre ssion  m odels. For non-standard  econom e tric m odels, it  is  
som e tim es hard  to  ca lcu la te  the  exact standard  e rrors o f som e  of the  e stim ated  param e te rs fo r fin ite  sam ple  sizes since  
the  d istribu tion  of the  unce rta in ty about the  e stim ated  param eter is com plex. Howeve r, an  e stim ate  of the  standard  e rror 
can  be  obta ined  by assum ing tha t the  sam ple  size  becom es infinite ly la rge , in  which  case  the  d istribu tion  of the  
unce rta inty about the  estim ated  param e te r usually conve rges to  the  we ll-known norm al d istribu tion  for which  the  
standard  e rror is e asy to  ca lcu late . Standard  e rrors e stim ated  in  th is way are  known as ‘asym ptotic standard  e rrors.’ 

41 Econom ic Insigh ts, Comments on 2019 Frontier Economics Benchmarking Reports for EQ, Mem orandum  to  the  AER Opex 
Team , 11 March  2020, p .17. 
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m ode ls, the re  a re  im portan t add ition a l sources of un ce rta in ty of the  e fficiency score  e stim ate s th a t 
a re  not included  in  the  m easure s p rovided  by the  AER. 

158. For the  SFA m ode ls, Quantonom ics use s the  Sta ta  m odule  “fron tie r_teci” to  p roduce  confidence  
in te rva ls for the  e fficiency score s. These  confidence  in te rva ls a re  ca lcu la ted  on  the  assum ption  th a t 
the  e stim ate s of the  param e te rs in  the  trunca ted  norm al d istribu tion  for the  e fficiency score s a re  
the  true  va lues of the se  param e te rs ra the r than  e stim a te s. Trea ting these  va lues as e stim ate s 
ra the r than  true  va lues adds to  the  unce rta in ty of th e  e stim ated  e fficiency score s.  

159. We have  been ab le  to  replica te  re su lts  p roduced by the  “fron tie r_teci” com m and using the  Sta ta  
com m and “n lcom ”.42 The  “n lcom ” com m and uses the  sam e  asym p totic approach  as “fron tie r_teci”, 
bu t it can  be  app lied  to  m ore  gene ra l a lgebra ic expre ssions. In  particu la r, “n lcom ” can  be  used  to  
p roduce  asym pto tic stan dard  e rrors and  confiden ce  in te rva ls for the  e stim ate s of the  e fficiency 
score s tha t take  in to  account the  add itiona l source  of unce rta in ty d iscussed  above . Taking th is  
add itiona l source  of sta tistica l unce rta in ty in to  accou nt can  have  a  la rge  im pact on  the  wid th  of the  
confidence  in te rva ls. 

160. For the  LSE m ode ls, the  standard  e rrors for the  coe fficien ts of the  dum m y variab le  re fe rred  to  by 
Econom ic Insigh ts, which  a re  now produced  by the  AER’s curren t consu ltan t Quantonom ics, do not 
take  in to  account the  fact tha t the  e stim ated  e fficiency score s for th is  m ode l a re  a  function  o f the  
d iffe rence  be tween  the  estim a ted  coe fficien t of a  DNSP’s dum m y variab le  in  the  m ode l and  the  
e stim ated  coe fficien t of th e  m ost e fficien t DNSP.  

161. When ca lcu la ting the  unce rta in ty a round  the  d iffe rence  be tween  these  two coe fficien ts, it is  not 
on ly the  unce rta in ty in  th e  e stim ated  coe fficien t for a  given DNSP’s dum m y variab le  tha t needs to 
be  taken  in to  account bu t a lso  the  unce rta in ty in  the  e stim ated  coe fficien t of the  m ost e fficien t 
DNSP.  The  Sta ta  com m and “n lcom ” can  be  used  to  take  th is  add itiona l unce rta in ty in to  accoun t 
when  ca lcu la ting asym ptotic stand ard  e rrors and  confidence  in te rva ls for the  e stim ate s o f the  
e fficiency scores. Taking th is  add itiona l source  of sta tistica l unce rta in ty in to  account can  have  a  
la rge  e ffect on  the  wid th  of the  confidence  in te rva ls. 

4.1.3 Addit ion a l sou rce s  of s ta t is t ica l u n ce rta in ty a rou n d  e st im a te s  of 
e fficie n t  ba se  ye a r  ope x 

162. The  AER’s p rocedure  for e stim ating base  year e fficien t opex for each  of the  econom etric 
benchm arking m ode ls involves: 

a  estim ating an  e fficien t leve l of ave rage  opex ove r the  re levan t h istorica l ben chm arking 
pe riod  (i.e ., the  actua l leve l of ave rage  opex ove r the  pe riod  le ss the  AER’s e stim ate  of any 
m ate ria l ine fficiency); and  

b  rolling tha t e fficien t leve l of ave rage  opex forward  to  the  base  year using an  annual ra te  
of change .  

163. The  annual ra te  of chan ge  described  in  162.b  de pends on  the  e stim ated  e lasticitie s (i.e ., the  
coe fficien t on  each  of the  ou tpu t variab le s, the  share  of unde rground  asse ts and  the  tim e-trend 

 
42 Sta ta 's  "n lcom " com m and com pute s po int e stim ate s, standard  errors, te st sta tistics, sign ificance  leve ls, and  confidence  
in te rva ls fo r (possib ly) nonlinear com binations of param e te r e stim ate s a fte r any Sta ta  e stim ation com m and using the  
de lta  m e thod . The  de lta  m e thod  is a  standard  sta tistica l approach for obta in ing e stim ates o f the  standard  e rrors o f non-
linear com binations of param e ters. See , fo r exam ple  Cram ér, H. (1946), Ma thema tica l methods of sta tistics, Prince ton  
Unive rsity Pre ss. 
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167. There  a re  two types of confidence  in te rva ls com puted  for each  of the  e igh t benchm arking m ode ls. 
The  first type  of confidence  in te rva l accounts for the  sources of unce rta in ty in  the  e stim ate s of the  
e fficiency score s d iscussed  above , while  the  second  type  a lso  takes in to  account the  add itiona l 
unce rta in ty tha t a rise s due  to  the  unce rta in ty in  th e  e stim ated  param e te rs o f the  Cobb-Douglas 
and  Translog cost functions.  

168. We obse rve  tha t the  second  type  of confidence  in te rva l is  not a lways wide r th an  the  first type . Th is 
m ay be  due  to  som e  negative  corre la tion  be tween  the  e fficiency score  e stim ate s and  the  e stim ate  
of the  growth  in  opex from  the  sam p le  ave rage  to  the  base  year. For sim plicity, the  dark b lue  
section  of each  confidence  in te rva l repre sen ts the  la rgest exten t of both  confid ence  in te rva ls, while  
the  ligh t b lue  section  repre sen ts the  sm alle st exten t of the  two types of confid ence  in te rva ls.  

169. Figure  7 shows tha t the  second  source  of unce rta in ty has on ly a  re la tive ly sm all im pact on  the  
wid th  of the  confidence  in te rva ls. For a ll of the  m ode ls, the  narrower an d  wide r confidence  
in te rva ls a re  a lm ost ind istingu ishab le , ind ica ting tha t the re  is  m in im al d iffe rence  be tween the  two 
types of confidence  in te rva ls. Th is re flects  the  fact tha t, even  though  the re  is conside rab le  
unce rta in ty in  the  e stim a te  of the  e lasticity of each  ou tpu t in  the  cost functions, the  unce rta in ty of 
the  linear com bina tion  of ou tpu ts is  qu ite  sm all and  possib ly offse ts  som e  of the  unce rta in ty of the  
e fficiency score  e stim ate .  

170. Figure  7 shows tha t for th ree  of the  seven m ode ls, Evoene rgy’s actua l opex lie s with in  the  95% 
confidence  in te rva l su rrounding each  e stim ate  of e fficien t base  year opex, de rived  using eve ry 
econom etric m ode l used  by the  AER in  the  Draft Decision . Th is suggests tha t once  the  sta tistica l 
unce rta in ty ove r the  AER’s  e stim ate s of: 

a  the  e fficiency score s for Evoene rgy; and  

b  the  e lasticitie s and  the  o th e r param e te rs in  the  Cobb -Douglas and  Translog cos t functions 

a re  taken  in to  accoun t, one  m ust conclude  tha t th e re  is  no evidence  tha t Evoene rgy’s base  year 
opex is  m ate ria lly ine fficien t. 

4.2.1 In te rp re ta t ion  of con fide n ce  in te rva ls 

171. When we  have  p reviously p roposed  the  use  of confidence  in te rva ls to  asse ss the  e fficiency of a  
DNSP’s base  year opex, the  AER’s advise r a t the  tim e , Econom ic Insigh ts, a rgued  tha t: 

a  Regula tors do no t use  confidence  in te rva ls to  de te rm ine  a  range  of e fficien t costs; and  

b  Even  if a  regu la tor we re  to  construct confidence  e stim a te s a round  a  poin t e stim a te  of 
e fficien t opex, it does not follow tha t a ll va lues with in  the  confidence  in te rva l shou ld  be  
in te rpre ted  as be ing e fficien t. 

172. Specifica lly, Econom ic Insigh ts sta ted  tha t: 

Fina lly, FE (2019b) appea rs to a rgue tha t where the proposed opex sits within the confidence interva l, 
then there is no evidence of ma teria l inefficiency. However, in regula tory applica tions, the confidence 
interva l ha s not been used to set range of possible efficient va lues. Ra ther, it is a  sta tistica l construct 
used to estima te precision of the point estima te (eg the width of the confidence interva l and the 
precision of the point estima te will genera lly be nega tively rela ted to the sample size). The point 
estima te provides the best estima te about the unknown true efficient va lue, while none of the other 
va lues within the confidence interva l do. Confidence interva ls may be useful in informing the degree 
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of confidence in the point estima te, and thus the weights to apply to the estima te when multiple 
estima tes from different sources/methods a re a va ilable. They do not mean tha t a ll va lues within the 
confidence interva l can be viewed a s being efficient.45 

173. We address each  of the  two poin ts above  by Econom ic Insigh ts in  tu rn .   

174. The  first poin t Econom ic Insigh ts m akes is tha t regu la tors do not use  confidence  in te rva ls to  
de te rm ine  a  range  of possib le  e fficien t va lues. Th is is a  m isunde rstand ing of how we proposed  tha t 
the  confidence  in te rva ls shou ld  be  used  in  the  AER’s particu la r con text. As Econom ic Insigh ts no te s 
correctly, a  confidence  in te rva l is  a  sta tistica l construct used  to  asse ss the  p recision  of a  poin t 
e stim ate , and  “m ay be  use fu l in  in form ing the  degree  of confidence  in  the  poin t e stim a te .” That is  
exactly how we  propose  confidence  in te rva ls shou ld  be  used  and  in te rp re ted by the  AER. 

175. The  AER de rives, with  sta tistica l unce rta in ty, a  p oin t estima te for the  e fficien t le ve l of DNSP opex in  
a  base  year. It would  be  wrong to  sim ply assum e  away tha t sta tis tica l unce rta in ty and  proceed  as 
though  the  poin t e stim a te  were  the  true  leve l of e fficien t opex. Placing confiden ce  in te rva ls a round  
a  poin t e stim ate  sim ply m akes transparen t the  range  of sta tistica l unce rta in ty a round  tha t poin t 
e stim ate . Tha t is  p recise ly what we  suggest the  AER should  do. 

176. However, Econom ic Insigh ts h in ts a t ano the r poin t—nam ely th a t regu la tors do not typ ica lly pu t 
confidence  in te rva ls a round  forecasts  of e fficien t opex and , the re fore , the  nove lty of doing so , in  
th is  case , shou ld  ru le  it ou t as a  va lid  approach  for the  AER to  take . If the  nove lty of a  regu la tory 
approach  is  su fficien t to  inva lida te  it, then  the  AER’s en tire  approach  to  econom ic benchm arking 
shou ld  be  d iscarded . No othe r regu la tor in  the  world  pe rform s econom ic benchm arking in  the  way 
the  AER does. For exam ple , no othe r regu la tor: 

a  uses the  sam e  econom etric m ode ls em ployed  by the  AER; or 

b  accounts for OEFs in  the  way the  AER does; or 

c rolls  forward  an  e stim a te  of e fficien t opex to  a  base  year in  the  way the  AER does;  

d  and  so on . 

177. In  our view, it is wrong to  suggest tha t the  AER should  e schew an  approach  sim ply because  it is not 
com m on regu la tory p ractice . The  use fu lness of a  particu la r approach  shou ld  be  judged on  its  own 
m erits . 

178. It is  a lso  im portan t to  recognise  tha t the  AER’s use  of econom etric benchm arking m ode ls p rovides 
the  sta tistica l in form ation  requ ired to  construct confidence  in te rva ls in  th is  particu la r case . 
Econom ic Insigh ts itse lf a cknowledges th is .46 Such  in form ation  is  not a lways  ava ilab le  to  o the r 
regu la tors. We  do not see  why the  AER should  d iscard  such  in form ation  if it can  be  use fu l in  m aking 
a  m ore  in form ed  decision  about the  e fficiency of a  DNSP’s base  year opex. 

 
45 Econom ic Insigh ts, Comments on 2019 Frontier Economics Benchmarking Reports for EQ, Mem orandum  to  the  AER Opex 
Team , 11 March  2020, p .19. 

46 Econom ic Insigh ts, Comments on 2019 Frontier Economics Benchmarking Reports for EQ, Mem orandum  to  the  AER Opex 
Team , 11 March  2020, p .17. 
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179. The  second  m ajor poin t tha t Econom ic Insigh ts m akes is tha t the  fact a  DNSP’s actua l base  year 
opex lie s with in  a  confidence  in te rva l does not m ean  tha t leve l of opex is  e fficien t. Th is is  a  
m isrepre sen ta tion  o f how we  say the  AER should  use  confidence  in te rva ls.  

180. The  AER’s approach  is  to  com pare  a  DNSP’s actua l base  year opex to  an  estima te of e fficien t base  
year opex, whe re  tha t e stim ate  is  de rived using sta tistica l ana lysis . If the  form er is grea te r than  the  
la tte r, then  the  AER concludes tha t the  DNSP’s actua l base  year opex is m ate ria lly ine fficien t. 

181. We say tha t if the  DNSP’s actua l base  year opex lie s with in  the  confidence  in te rva l, then  the  AER 
cannot re ject the  possib ility tha t the re  is  no d iffe re nce  be tween  a  DNSP’s revea led  leve l of actua l 
base  year opex and  the  e fficien t leve l of base  year opex—because  the  la tte r can  on ly be  e stim a ted  
with  sta tistica l unce rta in ty, and  the  form er lie s with in  the  range  of sta tistica l u nce rta in ty.  

182. We cannot conclude  from  such  evidence  tha t a  DNSP’s revea led  base  year opex is  e fficien t. 
Howeve r, it would  be  legitim ate  to  conclude  tha t the re  is  no evidence  of m ate ria l ine fficiency. 

183. The  way we have  suggested  tha t confidence  in te rvals be  used in  th is  con text is  en tire ly consisten t 
with  standard  hyp othesis  te sting.  

4.2.2 Use  of a  con se rva t ive  com pa rison  poin t  to  de a l with  “u n ce rta in t ie s”  

184. The  AER has suggested  tha t it accounts for gene ra l lim ita tions associa ted  with  its  e conom etric 
benchm arking m ode ls by se lecting a  conse rva tive  benchm ark com parison  p o in t (75% be fore  any 
ad justm en ts for OEFs) ra the r than  com paring each  DNSP to  (what the  AER estim a te s to  be ) the  
m ost e fficien t DNSP. For exam ple , the  2023 Draft Annual Benchm arking Report sta te s tha t: 

we consider our benchmarking comparison point is conserva tive and provides a  margin for genera l 
limita tions of the models with respect to the specifica tion of outputs and inputs, da ta  imperfections, 
other uncerta inties when forecasting efficient opex and quantifica tion of OEFs.47 

185. Neithe r the  AER nor its  ad vise rs have  been  exp licit (beyond  sta te m ents sim ila r to  the  one  ab ove ) 
whe the r the  m argin  be tween  the  e fficiency e stim ate  of the  m ost e fficien t DNSP and  the  benchm ark 
com parison  p oin t o f 75% is de signed  to  account for sta tistica l unce rta in ty. The  75% com parison  
poin t was se lected by the  AER using regu la tory judgm ent and  on  the  advice  of its  p revious advise r 
Econom ic Insigh ts, who re com m ended  it as a  cu toff poin t for iden tifying the  re fe rence  DNSPs.48 

186. If the  benchm ark com p arison  poin t d id  accoun t p rope rly for the  sta tistica l un ce rta in ty associa ted  
with  e stim ating the  e fficien t leve l of base  year opex, then  it would  be  use fu l to  know exactly how 
m uch  of the  m argin  be tween  the  75% benchm ark com parison  poin t and  the  e stim ated  e fficiency 
score  of the  m ost e fficien t DNSP (the  ‘m argin  for un ce rta in ty’) accounts for: 

a  The  sta tistica l unce rta in ty involved  in  e stim ating the  e fficien t leve l of base  year opex; and  

 
47 AER, Dra ft Annua l Benchmarking Report, Electricity distribution network service providers, Octobe r 2023, p . 68. 

48 Econom ic Insigh ts, Economic Benchmarking Assessment of Opera ting Expenditure for NSW and ACT Electricity DNSPs, 
Novem ber 2014, p . 47. 
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b  All the  othe r gene ra l lim ita tions associa ted  with  the  benchm arking m ode ls tha t a re  
d istinct from  and  unre la te d  to  sta tistica l unce rta in ty, includ ing (bu t not necessarily lim ited  
to): 

i unce rta in ty a round  the  true  form  of the  opex cost function  (som e tim es re fe rred  to  
as ‘m ode l unce rta in ty’ in  the  econom ic lite ra tu re )—i.e ., whe the r the  true  functiona l 
form  is  som e th ing othe r than  the  Cobb-Douglas or Translog specifica tions; 

ii unce rta in ty abou t whe the r the  true  ou tpu ts of the  DNSP have  been iden tified  and 
included  prope rly in  the  m ode ls; 

iii lim ita tions and  im perfections in  the  da ta  used  to  pe rform  the  benchm arking 
ana lysis;  

iv the  scope  for im portan t OEFs tha t have  not been accounted  for a t a ll, or not 
quan tified  and  incorpora ted  p rope rly in to  the  ana lysis; and  

v shortcom ings in  the  p rocess for rolling forward  the  estim a te  of e fficien t opex to  the  
base  year. 

187. For the  purposes of the  re m ain ing d iscussion , we  re fe r to  the  exam ples of the  unce rta in tie s lis ted  
in  paragraph  186.b  as ‘oth e r unce rta in tie s’, to  d istin gu ish  them  from  sta tistica l unce rta in ty. 

188. If the  benchm ark com parison  poin t is  indeed  in tended  to  account for sta tistica l unce rta in ty, then , 
as we  show be low, it is  possib le  to  ca lcu la te  how m uch  of the  m argin  for u nce rta in ty a llows for 
sta tistica l unce rta in ty. Wh ateve r is  le ft ove r, the re fore , m ust account for a ll o th e r unce rta in tie s. We 
can  then  conside r whe the r the  portion  of the  m argin  for unce rta in ty tha t d oes not account for 
sta tistica l unce rta in ty wou ld  p lausib ly be  sufficien t to  account for the  othe r unce rta in tie s. 

189. To ca lcu la te  how m uch  of the  m argin  for unce rta in ty m ust a llow for sta tistica l unce rta in ty, we  first 
de rive  the  95% confidence  in te rva l for e fficien t base  year opex, assum ing a  benchm ark com parison  
poin t o f 75%. We  then  ca lcu la te  the  e stim ate  of e fficien t base  year opex tha t would  a llow the  AER 
to  be  95% confiden t th a t it had  not unde re stim ated  the  true  (unobse rvab le ) leve l of e fficien t base  
year opex, given  the  sta tistica l unce rta in ty associa ted  with  its  benchm arking m ode ls. That e stim a te  
of e fficien t base  year opex is  sim ply the  uppe r bound  of the  95% confidence  in te rva l. 

190. If we  were  to  pe rform  th is ca lcu la tion  based  on  the  AER’s ana lysis  in  the  Draft Decision , then  the  
re su lting e stim ate  of e fficien t base  year opex (i.e ., tha t accounts fu lly for the  sta tistica l unce rta in ty 
associa ted  with  the  benchm arking m ode ls app lied  in  the  Draft Decision , as m easured  by the  95% 
confidence  in te rva l a roun d  the  AER’s poin t e stim ate  of e fficien t base  year opex) would  be  $58.238 
m illion . In  orde r for the  AER’s p rocess for de riving a  poin t e stim ate  for e fficien t base  year opex to 
p roduce  tha t figure , Evoen e rgy would  have  needed  an  ave rage  e fficiency e stim ate  of 86.7% (across  
a ll va lid  m ode ls).49 

191. Accord ing to  the  benchm arking ana lysis  re lied  on  by the  AER in  the  Draft Decision , the  m ost 
e fficien t DNSP (Powercor) had  an  ave rage  e fficiency e stim ate  of 98.6%. Tha t is: 

a  The  tota l m argin  for unce rta in ty a llowed  for in  the  Draft Decision  was 23.6% (i.e ., 98.6% – 
75.0% = 23.6%). 

 
49  Se tting a  ta rge t o f 86.7% (ra the r than  75%) yie lds a  confidence  inte rva l fo r e fficien t base  year opex with  an  

uppe r bound  of $58.238 m illion . 
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b  Of the  to ta l m argin  for un ce rta in ty, 11.7% (i.e ., 86.7% – 75.0% = 11.7%) would  be  requ ired 
in  orde r to  a llow prope rly for the  sta tistica l u nce rta in ty a rou nd  the  e stim ate  of e fficien t 
base  year opex. 

c That m eans tha t on ly 11.9% (i.e ., 98.6% – 86.7% = 11.9%) would  be  le ft to  account for a ll 
of the  othe r unce rta in tie s. 

192. This is  illustra ted  in  Figure  8 be low. 

Figure  8: Decom position  o f m argin  for unce rta in ty in to  a llowance  for sta tistica l unce rta in ty and  
othe r unce rta in tie s  

 

Source: Frontier Economics ana lysis 

193. Whilst the  AER describes the  benchm ark com p arison  poin t it has se lected  (and , the re fore , the  
m argin  for unce rta in ty) as  “conse rva tive”, in  our view, the  existing com parison  poin t of 75% does 
not a llow prope rly for the  sign ifican t sta tistica l unce rta in ty associa ted  with  the  e stim ate  of e fficien t 
base  year opex. Th is is  because  it is im plausib le  tha t, once  sta tistica l unce rta in ty has been  
accounted  for p rope rly, the  rem ainde r of the  m argin  for unce rta in ty—ju st 11.9%—would  be  
adequate  to  account for a ll of the  othe r unce rta in tie s, includ ing m ode l unce rta in ty, unce rta in ty 
ove r the  true  ou tp u ts of the  DNSP, da ta  lim ita tions  and  im perfections, OEFs tha t h ave  not been  
accounted  for p rope rly, shortcom ings in  the  roll-forward  p rocess and  othe r m ode lling lim ita tions.  

194. We conclude  from  th is tha t the  AER’s benchm ark com parison  poin t of 75% does not account for 
sta tistica l unce rta in ty p rope rly; the  a llowed  m argin  of unce rta in ty is  sim ply too narrow for th a t to  
be  so . The re fore , the  AER should  exp licitly a llow for sta tistica l unce rta in ty associa ted  with  its 
e stim ate  of e fficien t base  year opex by quan tifying confidence  in te rva ls a round  its  poin t e stim ate  
of e fficien t base  year opex. We have  deve loped and  app lied  a  sim ple , s tandard  p rocedure  for doing 
so. Our m e thod  m akes use  of the  in form ation  abou t the  degree  of sta tistica l unce rta in ty a round  
key e stim ated  param e te rs, ob ta ined  d irectly from  the  AER’s benchm arking m ode ls. Such  an 
approach  would  be  a  m ore  reasonab le  and  transparen t way to  account for sta tistica l unce rta in ty 
than  via  the  benchm ark com parison  poin t. 
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5 Benchmarking outcomes for 
Evoenergy 

195. We se t ou t be low benchm arking ou tcom e s for Evoene rgy by com paring forecast base  year opex 
to  e stim ate s of e fficien t base  year opex, app lying successive  m odifica tions  to  the  resu lts  as 
p re sen ted  in  the  Draft Decision . 

5.1 Ch a n ge s re la t ive  to  th e  Dra ft  De cision  

196. In  its  p roposa l Evoene rgy subm itted  revised  m axim um  dem and  figure s for the  years 2015 to  2021, 
re su lting in  increased  ra tche ted  m axim u m  dem and  for those  years. The  AER has accep ted  those  
changes in  the  Draft Decision , with  e stim ated  m ode ls re flecting the  change  as we ll as the  
benchm arking m ode ls.50 We  accord ingly m ain ta in  th e  revised ra tche ted  m axim um  dem and  in  a ll 
e stim ate s of e fficien t base  year opex. 

197. In  its  p roposa l, Evoene rgy subm itted  a  revised backyard  re ticu la tion  OEF and  a  new worke rs’ 
com pensa tion  OEF, which  the  AER accep ted  in  its  Draft Decision .51 We  m ain ta in  the se  OEFs as pe r 
the  Draft Decision  in  a ll scenarios. We  a lso m ain ta in  the  standard  sub-transm ission  (Licence  
conditions) and  te rm ite  exposure  OEFs app lied  to  Evoene rgy by the  AER in  the  Draft Decision . 

198. The  AER has app lied  the  cap ita lisa tion  approach  as se t ou t in  its  fin a l gu idance  note  on  its  m e thod  
for accounting for cap ita lisa tion  d iffe rences.52 Accord ingly, we  use  the  Option  5 opex for 
benchm arking, app lying the  opex se rie s used  by the  AER for the  purp oses of conducting 
benchm arking ana lysis  in  the  Draft Decision .53 

199. The  Evoene rgy proposa l and  the  AER Draft Decision  both  used  2021-22 as the  base  year. Howeve r, 
Evoene rgy has instructed  us to  use  2022-23 as the  re levan t base  year in  our m ode lling, consisten t 
with  its  Revised  Proposa l. Accord ingly, we  conside r the  im pact of sh ifting to  2022-23 as the  base  
year. 

200. In  its  Draft Decision  benchm arking ana lysis , the  AER used  forecasts  for 2023 using Rese t RIN da ta  
p rovided  by Evoene rgy. As the  asse ssm ent of 2022-23 base  year opex would  use  aud ited  actua ls , 
we  have  updated  the  2023 da ta  for upd ated  actu a ls p rovided  by Evoene rgy. The  updated  da ta  a re  
p re sen ted  in  Tab le  5 be low. 

 
50 Draft decision , p . 16. 

51 Draft decision , pp . 31-33. 

52 AER, How the AER will a ssess the impact of capita lisa tion differences on our benchmarking – Fina l guidance note, May 2023. 

53 More  specifica lly, the  lower bound  opex se ries which  uses the  lower opex va lues for Ene rgex and Ergon  Ene rgy which  
were  still p re lim inary as pe r footno te  49 of the  Draft Decision .  
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 A Statistical problems associated with the  
econometric benchmarking models 

214. The  AER uses four econom etric opex cost function  m ode ls to  e stim a te  the  ave rage  e fficiency of 
DNSPs’ h istorica l opex. The  four m ode ls re flect two d iffe ren t specifica tions of the  cost function  
(Cobb-Douglas and  Translog) and  two d iffe ren t e stim ation  m e thods (Least Sq uare s Econom e trics 
(LSE) and  Stochastic Fron tie r Analysis  (SFA)), re su lting in  the  following four m ode ls: 

a  Cobb-Douglas Stochastic Fron tie r Analysis  (SFA-CD); 

b  Cobb-Douglas Least Squa re s Econom etrics (LSE-CD); 

c Translog Stochastic Fron tie r Analysis  (SFA-TLG); and  

d  Translog Least Square s Econom e trics (LSE-TLG). 

215. These  four m ode ls a re  e stim ated  using da ta  ove r two h istorica l tim e  pe riods: 

a  The  long sam ple  (using a ll the  da ta  ava ilab le  from  2006 onwards); and  

b  The  short sam ple  (using a ll the  da ta  ava ilab le  from  2012 onwards). 

216. This Appendix d iscusse s a  num ber of sta tistica l p rob lem s associa ted  with  the  econom etric 
benchm arking m ode ls re lied  upon  by the  AER in  the  Draft Decision . 

Monotonicity vio la tions 

217. For seve ra l years now, th e  AER has expre ssed  conce rns tha t som e  of the  e stim a ted  opex cost 
functions fa il to  sa tisfy a  m athem atica l p rope rty known as ‘m on oton icity.’ As th e  AER has exp la ined , 
m onoton icity im plie s th a t an  increase  in  ou tpu t can  on ly be  ach ieved  with  an  increase  in  inpu ts, 
hold ing othe r th ings constan t. Mon oton icity viola tions occur if the  m ode l p redicts  tha t an  increase  
in  any particu la r ou tpu t le ads to  a  decrease  in  opex. Such an  ou tcom e  is  inconsisten t with  
econom ic theory. 

218. The  Cobb-Douglas m ode ls e stim ated  by the  AER d o not exh ib it m onoton icity viola tions. Hence , the  
AER has typ ica lly assum ed tha t the se  m ode ls a re  sta tistica lly sound  and , the re fore , has n ot 
expre ssed any conce rns about its  re liance  on  those  m ode ls on  sta tis tica l grou nds. 

219. However, the  Translog m ode ls have  exh ib ited  m onoton icity viola tions for a  nu m ber of DNSPs and  
in  a  num ber of years. These  viola tions tend  to  occur m ore  often  in  the  Translog m ode ls e stim ated  
using the  short sam ple . Th e  AER has a ttribu ted  the se  viola tions to  the  m ore  flexib le  functiona l form  
of the  Translog m ode ls.57 

220. These  m onoton icity viola tions a re  not becom ing le ss p reva len t ove r tim e  as m ore  da ta  becom es 
ava ilab le . To the  con tra ry, the  AER acknowledged  tha t: 

 
57 AER, Dra ft Annua l Benchmarking Report, Electricity distribution network service providers, Octobe r 2023, p . 66. 
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this issue has genera lly become more preva lent since 2018.58  

221. In  the  2023 Draft Annu al Benchm arking Report, th e  AER noted  tha t the  num ber of m onoton icity 
viola tions had  increased  since  the  2022 Annual Benchm arking Report: 

For the current report, the number of instances where this property does not hold in the Translog 
models is preva lent aga in and has increased since la st yea r. This yea r, for the 2006 to 2022 period, we 
observe monotonicity viola tions in the Translog LSE model for three DNSPs and in the Translog SFA 
model for a  sepa ra te group of three DNSPs. In the 2022 Annua l Benchmarking Report, we observed 
no monotonicity viola tions for a ll of the Austra lian DNSPs in both Translog models over the long 
period.59 

222. The  2023 Dra ft Annual Be nchm arking Report n ote s tha t for the  short sam ple , and  when  using the  
AER’s ‘Option  5’ de fin ition  of opex (to  con trol for d iffe rences in  cap ita lisa tion  p ractice s): 

a  the  SFA-TLG m ode l exh ib ited  m onoton icity viola tion s for 10 ou t of 13 DNSPs; and  

b  the  LSE-TLG m ode l exh ib ited  m onoton icity viola tion s for seven ou t of 13 DNSPs. 

223. The  AER dea ls with  th is  p rob lem  by exclud ing from  its  p rocess for de riving an e stim ate  of e fficien t 
base  year opex for a  particu la r DNSP any m ode ls fo r which  m onoton icity is  viola ted  for m ore  th an  
ha lf the  obse rva tions in  the  sam ple  for tha t particu la r DNSP. If, accord ing to  th is  crite rion , a  m ode l 
is  excluded for m ore  than  ha lf the  DNSPs, the  m ode l is  excluded  for a ll DNSPs.60 

224. In  2022, the  AER asked its advise r Quantonom ics to  investiga te  ways to ove rcom e  the  p rob lem  of 
m onoton icity viola tions. Quanton om ics exp lored  th ree  m ode ls tha t we re  a  ‘hybrid ’ of the  m ore  
re strictive  Cobb-Douglas and  the  m ore  flexib le  Translog function a l form s. Quan tonom ics reasoned  
tha t if the  cause  of the  m onoton icity viola tions is  th e  flexib le  na tu re  of the  Translog m ode ls, then  
m aking the  Translog m ode ls less flexib le  (e .g., by exclud ing som e  of the  second-orde r te rm s in  the  
Translog m ode ls) m igh t am e liora te  the  p rob lem . 

225. The  AER concluded  from  Quanton om ics’ work th a t, whilst the  hybrid  m ode ls showed  som e  
prom ise  (in  te rm s of reducing the  instances of m on oton icity viola tions), they a lso  suffe red  from  
sta tistica l lim ita tions, which  m eant th a t th ose  m ode ls cou ld  not be  adopted  a t the  p re sen t tim e .61 

226. The  2023 Draft Annual Benchm arking Report note s tha t seve ra l DNSPs—includ ing Evoene rgy, 
Ausgrid , Jem ena , Ergon  Ene rgy and  Ene rgex—have  ra ised  conce rns about the  issue  of 
m onoton icity viola tions.  

 
58 AER, Annua l Benchmarking Report, Electricity distribution network service providers, Novem ber 2022, p . 58. 

59 AER, Dra ft Annua l Benchmarking Report, Electricity distribution network service providers, Octobe r 2023, pp . 34-35. 

60 Draft Decision , p . 19. 

61 AER, Annua l Benchmarking Report, Electricity distribution network service providers, Novem ber 2022, p . 58. 
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227. In  our view, the  m onoton icity viola tions a re  like ly to  be  a  sym ptom  of a  m ore  fu ndam enta l p rob le m  
with  the  AER’s econom etric m ode ls. Quantonom ics’ approach  of re stricting the  flexib ility of the  
Translog functiona l form  to  reduce  the  num ber of m onoton icity viola tions is  an  a ttem p t to  trea t 
the  sym ptom  ra the r th an  the  root cause  of the  p rob lem .  

228. As we  exp la in  in  the  rem ainde r of th is  Appendix, the re  is  m ounting evidence  tha t a ll the  AER’s 
econom etric benchm arking m ode ls a re  m isspecified  and , the re fore , a re  incapab le  of fitting the  
da ta  we ll. That is  like ly to  be  the  root cause  of the  m onoton icity viola tion  p rob lem .  

229. This has seve ra l im portan t im plica tions: 

a  The  AER’s solu tion  of exclud ing the  m ode ls tha t exh ib it m onoton icity viola tions is not a  
p rope r solu tion  because  it s im ply rem oves the  case s whe re  the  sym ptom s associa ted  
with  the  unde rlying p rob lem  have  m anife sted . Th at approach  does no t ad dre ss the  
fundam en ta l m isspecifica tion  p rob lem , which  a lso  a ffects  those  m ode ls tha t do not 
exh ib it m onoton icity viola tions.  

b  We also note  tha t when  the  AER excludes a  Translog m ode l for som e  DNSPs bu t not for 
othe rs, the  ca lcu la tion  of e fficien t opex for the  d iffe ren t DNSPs is no longe r done  on  a  
like -with -like  basis . 

c Because  the  Quantonom ics approach  of seeking to  m ake  the  Translog m ode ls le ss 
flexib le  does not addre ss the  root cause  of the  p rob lem , it too is  not a  p rope r solu tion . 
The re fore , we  see  little  va lue  in  the  AER pursu ing tha t approach  in  fu tu re . 

d  What is  requ ired is a  fundam enta l review of the  AER’s econom etric benchm arking m ode ls 
to  ensure  tha t they a re  capab le  of fitting the  sa lien t fea tu re s of da ta  we ll. We  show be low 
tha t the  m ode ls do not cap ture  one  im portan t fea tu re , nam e ly the  tim e  tre nds in  the  
da ta . The re  m ay be  othe r variab le s tha t a re  om itted . Misspecifica tion  of the  
benchm arking m ode ls is  like ly to  re su lt in  b iased  e stim ate s o f the  DNSPs’ e fficiencie s, 
m aking them  unre liab le  for the  purposes of se tting regu la tory a llowances. 

e  Such  a  review should  be  done  care fu lly an d  in  p rope r consu lta tion  with  stakeholde rs. 
The re fore , it shou ld  not b e  rushed . Until th is  work can  be  com ple ted  p rope rly, the  AER 
should  exe rcise  extrem e  cau tion  when  in te rpre ting the  re su lts  de rived  from  its  existing 
m ode ls. The  AER should  not use  those  m ode ls m echan istica lly (as it has done  in  recen t 
de te rm ina tions) when  asse ssing whe the r a  DNSP’s actua l base  year opex is  m ate ria lly 
ine fficien t. 

Misspecifica tion  of the  Cobb-Douglas m ode ls 

230. Quanton om ics unde rtake s sta tistica l te sts  of the  Cobb-Douglas specifica tions ve rsus the  Translog 
m ode l specifica tions. The  Cobb-Douglas specifica tion  is  a  specia l case  of the  Translog specifica tion  
with  a  le ss flexib le  functiona l form . The  nu ll hypothesis  for th is te st is tha t the  re strictions im posed  
on  the  Translog m ode l to  ob ta in  the  Cobb-Douglas a re  consisten t with  the  da ta . For the  LSE 
m ode ls, Quantonom ics conducts the  Wald  te st to  te st th is  hypothesis, whe reas, for the  SFA m ode ls, 
Quanton om ics conducts both  the  Wald  te st and  the  like lihood  ra tio  te st. 

231. Quanton om ics p re sen ts the  re su lts  of the  Wald  te sts  for the  Standard  approach  to  opex in  
Appendices C.1.4 and  C.2.4 of the  d raft report,62 and  note s tha t the  Cobb-Douglas sim plifica tion  of 

 
62 Quantonom ics, Economic Benchmarking Results for the Austra lian Energy Regula tor’s 2023 DNSP Annua l Benchmarking 
Report, May 2023. 
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Quanton om ics a lways includes the  re su lts  of the  Cob b-Douglas m ode ls in  its  asse ssm ent of DNSPs' 
e fficiencie s desp ite  the  m ode ls be ing se riously m isspecified  from  a  sta tistica l poin t of view. 

235. In  a  report pub lished  by th e  AER with  the  Draft Decision , Quan ton om ics d isagrees tha t the  Translog 
m ode ls shou ld  be  p re fe rred  ove r the  Cobb-Douglas m ode ls on  the  basis  of the  Wald  te st because : 

There a re other criteria  of model selection to be considered, including goodness-of-fit. Because 
goodness-of-fit measures pena lise loss of degrees of freedom (ie, reward pa rsimony) the higher order 
terms can be jointly significant while a t the same time, the fit is not improved. This has been shown to 
be the ca se in rela tion to the TLG and CD models 65 

236. We note  th a t con tra ry to  the  AER’s asse rtion , sta tistica l te sts  do take  in to  account the  loss in  
degrees of freedom  when  using m ore  flexib le  m ode ls by requ iring tha t the  m ore  flexib le  m ode l fit 
the  da ta  not just be tte r than  the  sim ple r m ode l, b u t sign ifican tly be tte r.  Tab le  8 shows tha t the  
Translog m ode ls fit the  da ta  sign ifican tly be tte r th an  the  Cobb-Douglas m ode ls.  

237. We also note  tha t the  AER has not p re sen ted  any goodness-of-fit re su lts  to  support the  sta te m ent 
tha t the  Cobb-Douglas m ode l has a  be tte r goodness-of-fit than  the  Translog when parsim ony is 
taken  in to  account.  

238. Table  9 p re sen ts the  com m only used  R-squ ared  an d  ad justed  R-squared  m e asure s for the  LSE 
Cobb-Douglas and  Translog m ode ls e stim ated  by Quanton om ics.66 The  R-squared  m easure  does 
not pena lise  extra  te rm s in  the  m ode l, and  a  m ore  flexib le  m ode l will a lways have  a  h ighe r R-
squared  va lue  than  the  sim ple r ve rsion  of the  m ode l. The  ad justed  R-squa red  m odifie s the  R-
squared  by pena lising an  increase  in  the  num ber of exp lana tory variab le s included  in  the  m ode l 
and  hence  rewards parsim ony.  

239. Table  9 shows tha t, as expected , the  R-squared  va lue  of the  Translog m ode l is  a lways la rge r than 
the  Cobb-Douglas m ode l for the  sam e  da tase t. Howeve r, the  ad justed R-squared  va lues for the  
Translog m ode ls a re  a lso  la rge r than  for the  Cobb-Douglas m ode ls. Th is im p lie s tha t, even  a fte r 
a llowing for a  decrease  in  parsim ony, the  Translog m ode ls have  the  supe rior goodness-of-fit. 

Tab le  9: Good ness-of-fit m easure s for the  LSE m od e ls 

 
65 Quantonom ics, Benchmarking limita tions, Septem ber 2023, p . 5. 

66 The  Pra is-Winsten  regression  using the  xtpcse  com m and in  Stata . 
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It is difficult to reconcile Evoenergy’s appa rent a rgument tha t the TLG model is to be preferred over the 
CD model … with its view tha t the va rying ra tes of monotonicity viola tions in the TLG models when 
applied to different periods ca sts doubt on the reliability of a ll of the TLG opex cost function models, 
not just those with monotonicity viola tions.67  

244. This m isin te rpre ts  Evoene rgy’s position  as be ing in  favour of the  curren t Translog m ode l 
specifica tion . Evoene rgy’s m ain  poin t (which  we agree  with ) is  tha t the re  is clear evidence  tha t the  
Cobb-Douglas m ode ls a re  m isspecified  and  are , the re fore , unre liab le  for se tting revenue  
a llowances.  

245. As we  exp la in  be low, the  Translog m ode ls a re  a lso  m isspecified  and  are  the re fore  a lso  unre liab le . 
We  suspect tha t the  m isspecifica tion  p rob lem  a ffe cting the  Translog m ode ls a lso  app lie s to  the  
Cobb-Douglas m ode ls. 

Misspecifica tion  of the  Translog m ode ls 

Residua l p lots  

246. A standard  techn ique  use d  to  check if an  econom etric m ode l has been  m isspecified  is  to  p lot the  
re sidua ls from  the  m ode l (i.e ., the  d iffe rences be tween  the  fitted /p red icted  opex from  the  m ode l 
and  actu a l opex). If the  m ode l is  we ll-specified , the re  shou ld  be  no d isce rn ib le  pa tte rn  in  the  
re sidua l p lot (i.e ., the  p lotted  re sidua ls would  be  d istribu ted  random ly).  

247. The  p lots show tha t for th e  Austra lian  DNSPs the re  is  a  clear declin ing trend  in  the  re sidua ls ove r 
tim e . We  found  th is  to  be  true  for a ll Cobb-Douglas and  Translog m ode ls. 

248. We have  p lotted  the  re sidua ls from  a ll the  m ode ls  aga inst tim e . Figure  10 th rough  Figure  13 p lot 
the  re sidua ls for the  Translog m ode ls. The  figure s a lso  include  a  sim ple  linear trend  for each  
ju risd iction  included  in  the  figure . A downward-slop ing trend  line  im plie s tha t re sidu a ls a re  
decreasing ove r tim e  (i.e ., e fficiencie s a re  increasing), while  an  upward-slop ing trend  line  shows 
tha t e fficiencie s a re  decreasing).  

249. The  figure s show a  nega tive  trend  for Austra lian  DNSPs (i.e ., im proving e fficiency), while  New 
Zealand  DNSPs appear to  have  an  increasing trend  (declin ing e fficiency). The  Ontario  DNSPs 
re sidua ls a re  re la tive ly fla t. The  trend for Austra lian  DNSPs is m ore  visib le  in  Figure  11 and  Figure  
13. The  decrease  in  the  re sidua ls for the  Austra lian  DNSPs is  particu la rly noticeab le  from  abou t 
2014 onwards, which  corre sponds to  the  sta rt of the  AER’s curren t approach  of using 
benchm arking to  gu ide  the  se tting of opex a llowances. 

250.  Analogous figure s for the  Cobb-Douglas m ode ls a re  p re sen ted  in  Figure  14 th rough  Figure  17 

 
67 Quantonom ics, Benchmarking limita tions, Septem ber 2023, p .5. 
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254. More  specifica lly, Figure  19 shows tha t be tween  2006 and  2014 the  opex MPFP index fe ll for the  
industry (i.e ., on  ave rage) by approxim ate ly 16%. By sharp  con trast, s ince  2014, the  opex MPFP 
increased  for the  industry by approxim a te ly 23%. Evoene rgy and  Ausgrid  have  been  the  standout 
pe rform ers ove r tha t pe riod . 

255. The  AER has recognised  tha t its  app lica tion  of be nchm arking ana lysis  has  con tribu ted  to  an  
im provem ent in  the  e fficiency of DNSPs. For exam ple , the  2023 Draft Annua l Benchm ark Report 
sta te s: 

Since 2014, the AER has used benchmarking in va rious ways to inform our a ssessments of network 
expenditure proposa ls. Our economic benchmarking ana lysis ha s been one contributor to the 
reductions in network costs and revenues for DNSPs and minimising reta il prices, and reta il price 
increases, faced by consumers.68 

256. Com m enting on  the  opex partia l factor p roductivity (PFP) and  tota l factor p roductivity (TFP) ind ice s 
for the  industry, the  AER obse rves in  the  2023 Draft Annual Benchm arking Report tha t: 

…since 2012, opex reductions have been the most significant contributor to TFP growth, with opex PFP 
increasing on average by 2.9% each yea r.69 

257. The  2023 Draft Annual Benchm arking Report a lso  n ote s tha t: 

Those DNSPs which have been the lea st productive over time ha ve been improving their performance 
since 2012. In pa rticula r, Ausgrid and Evoenergy have increased their overa ll productivity, la rgely a s a  
result of improvements in opex efficiency, noting Evoenergy’s slight decline since 2016.  

Severa l middle-ranked DNSPs have a lso improved their rela tive MTFP performa nce to be closer to the 
top-ranked DNSPs. In recent yea rs this includes United Energy, Jemena , Endeavour Energy and 
Essentia l Energy, aga in reflecting improved opex efficiency.70 

258. It is  im portan t to  recognise  tha t a ll the  AER’s curren t Cobb-Douglas an d  Translog m ode ls a ssume 
constan t e fficiencie s ove r tim e . Th is is  inconsistent with  the  AER’s recognition  tha t sign ifican t 
e fficiency im provem ents have  been ach ieved by m any ind ividua l DNSPs and  by the  industry as a  
whole . Th is assum ption  of constan t e fficiencie s ove r tim e  is  hard-wired in to  the  specifica tion  of the  

 
68 AER, Dra ft Annua l Benchmarking Report, Electricity distribution network service providers, Octobe r 2023, p . 14. 

69 AER, Dra ft Annua l Benchmarking Report, Electricity distribution network service providers, Octobe r 2023, p . 20. 

70 AER, Dra ft Annua l Benchmarking Report, Electricity distribution network service providers, Octobe r 2023, p . v. 
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m ode ls. Consequen tly, th e  AER’s m ode ls a re  incapab le , due  to  the ir specifica tion , of accoun ting for 
the  fact tha t som e  DNSPs have  im proved  the ir leve l of e fficiency conside rab ly ove r tim e . Since  the  
m ode ls cannot account fo r the se  changes in  e fficiency ove r tim e  d irectly, they will tend  to  ove rfit 
the  da ta  to  o the r tim e-varying variab le s in  the  m ode l. Given  the  h igh ly flexib le  functiona l form  of 
the  Translog m ode ls, th is  re sponse  lack of tim e  varia tion  in  the  e fficiencie s in  the  m ode l is  like ly to 
be  m ore  p ronounced  for the  Translog m ode ls. Th is cou ld  be  a  key reason why the  Translog m ode ls 
a re  p rone  to  m onoton icity viola tions— particu la rly when  e stim ated  using the  short sam ple , which  
ove rlaps a lm ost pe rfectly with  the  pe riod  ove r which  the  AER has been  conducting benchm arking 
ana lysis . 

259. Given  the  sign ifican t changes in  DNSP e fficiencie s since  2014, the  assu m ption  of constan t 
e fficiencie s is like ly to  cause  a  se rious m isspecifica tion  p rob lem  for the  Cobb-Douglas m ode ls as 
we ll as the  Translog.71 Howeve r, the  consequences of th is  m isspecifica tion  p rob lem  are  le ss easy 
to  de tect (e .g., as m onoton icity viola tions) for th e  Cobb-Douglas m ode ls due  to  the ir m ore  
re strictive  functiona l form . None the le ss, both  classe s of m ode ls su ffe r from  the  sam e  unde rlying 
issue . 

Im plausib ly low e fficiency estim a tes from  SFA-TLG m ode ls  

De tection  of issue  

260. Anothe r te llta le  sign  of a  m is-specifica tion  p rob lem  is  tha t som e  of the  translog m ode ls p roduce  
im plausib ly low e stim ate s  of e fficiency for som e  DNSPs. When  ana lysing the  p re lim inary re su lts  
p rovided  by Quanton om ics,72 we  noted  tha t the  SFA-TLG m ode ls were  p roducing ve ry low 
e stim ate s of e fficiency for Ausgrid , for both  the  long and  short m ode ls, and  for both  the  standard  
opex and  Option  5 opex approaches.73 These  scores, ranging from  26.1% to  37.9%, stood  ou t as  
be ing low com pared  to  th e  e stim ate s of e fficiency ob ta ined  from  the  othe r benchm arking m ode ls 
conside red  by the  AER. This is  m ost noticeab le  in  the  case  of the  short sam ple  SFA-TLG. 

261. When exam in ing the  long sam ple  SFA-TLG m ode l using Option  5 opex, we  noted  tha t the  e stim a te  
of the  mu param e te r (the  m ean  of the  d istribu tion  o f the  ine fficiency te rm ) was nega tive  a t -0.825, 
while  for the  othe r m ode ls it was positive , ranging from  0.305 to  0.398.74, 75   

262. In  the  SFA m ode ls used  b y Quantonom ics, the  ine fficiency te rm  𝑟𝑟𝑖𝑖 is  d istribu ted  as a  trunca ted  
norm al d istribu tion . Unde rlying th is  is a  norm al d istribu tion  with  m ean  mu and  som e  variance , bu t 
on ly the  positive  portion  of the  d istribu tion  is  used  to  de rive  e stim ate s of e fficiency. When mu is 
positive , the  positive  part of the  trunca ted  norm al d istribu tion  has a  peak strictly grea te r than  ze ro, 
bu t when  mu is  nega tive  the  positive  part of the  d istribu tion  is  downward  slop ing.  

263. These  two possib ilitie s a re  illustra ted  in  Figure  20 u sing the  e fficiency d istribu tions for the  SFA-TL 
m ode ls p re sen ted  by Quantonom ics for Option  5 op ex. The  shape  of the  e fficiency d istribu tion  for 
the  long sam ple  SFA-TLG m ode l is  ve ry d iffe ren t to  tha t of the  short sam p le  SFA-TLG m ode l and  
im plie s tha t DNSPs with  ve ry low e fficiency are  fa r m ore  com m on than  would  be  feasib le  unde r 

 
71 As no ted  above , the  re sidual p lots fo r the  Cobb-Douglas m ode ls a lso  exhib it a  clear negative  trend  ove r tim e  for the  
Austra lian  DNSPs. 

72 Quantonom ics, Economic Benchmarking Results for the Austra lian Energy Regula tor’s 2023 DNSP Annua l Benchmarking 
Report, 17 August 2023. 

73 See  Table s 3.4, 3.6, 3.7, and  3.9. 

74 See  Table s C.3, C.4, C.11, C.12, C.19, C.20, C.27, C.28. 

75 Sim ilar obse rva tions apply to  resu lts from  the  standard  opex approach . 
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266. We first checked whe the r a  globa l m axim um  had  been  found  by Quantonom ics for the  SFA-TLG 
long m ode l. We  ob ta ined  a  d iffe ren t sta rting poin t than  Quan tonom ics by im posing a  va lue  for mu 
of 0.35 and  e stim ating th e  othe r param e te rs in  the  m ode l. We  then  used  these  e stim ate s as the  
sta rting poin t for the  ite ra tive  p rocess used  by the  Sta ta  p ackage .76 Th is approach  produced  the  
sam e  param e te r e stim a te s for the  SFA-TLG long as those  ob ta ined  by Quan ton om ics. Th is suggests 
tha t the  SFA-TLG long m ode l had  not been  m is-e stim ated . 

267. We then  exam ined  the  short SFA-TLG short m ode l, im posed  mu to  be  equal to  0 as a  sta rting poin t, 
and  e stim ated  the  othe r param e te rs . Th is is , in  fact, a  popular sim ple r ve rsion  of the  trunca ted  
norm al SFA m ode l known as the  ha lf-n orm al SFA m ode l. Th is yie lded  a  log like lihood  va lue  of 491.7, 
which  is  la rge r than  th e  log-like lihood  va lue  of 485.6 for the  fitted  m ode l p re sen ted  by 
Quanton om ics. Th is im plie s tha t the  ha lf-norm al SFA m ode l is , in  fact, a  be tte r fitting m ode l th an  
the  m ode l e stim ated  by Quanton om ics.77,78 Since  the  trunca ted  norm al m ode l is  a  m ore  flexib le  
m ode l th an  the  ha lf-n orm al m ode l, it  shou ld  fit the  da ta  a t le as t as we ll as the  ha lf-norm al m ode l. 
The  fact tha t the  trunca ted  norm al m ode l e stim ate d  by Quantonom ics fits  the  da ta  worse  than  the  
ha lf-norm al m ode l ind ica te s tha t the  re su lts  p re sen ted  by Quanton om ics a re  for a  m is-e stim a ted  
trunca ted  norm al m ode l, m ost like ly p roduced by iden tifying a  loca l ra the r than  the  globa l 
m axim u m  of the  re levan t log-like lihood  function . 

268. The  e stim ated  e fficiency score s corre sponding to  the  re stricted  m ode l with  m u=0, i.e ., a  h a lf-
norm al m ode l, a re  p re sen ted  in  Tab le  11 be low. 

 

 
76 Sta ta  is a  we ll-known econom etric software  package  that has been  used  by Quantonom ics to  e stim ate  the  econom etric 
benchm arking m ode ls. 

77 Table  C.28. 

78 While  the  revised  param ete r e stim ate s a re  a  substan tia lly be tte r fit, the  Quantonom ics param e te r e stim ate s should  be  
d isregarded  by virtue  of no t m axim ising the  log-like lihood. 
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mu to  d iffe ren t va lues, ranging from  0 to  -1,000, and  de riving the  e stim ate s of the  o the r 
param e te rs. The  va lues of the  log-like lihood  function  ob ta ined  from  the  exe rcise  a re  shown in  
Figure  22. The  figure  shows tha t the  log-like lihood  function  seem s to  conve rge  asym ptotica lly to  a  
va lue  of about 500.8 as mu becom es m ore  nega tive . 

275. The  e stim ate s o f the  e fficiency score s and  the  param e te r e stim a te s a lso  seem  to  conve rge  as mu 
tends to  m inus in fin ity, as can  be  seen in  Figure  23 and  Figure  24. 

Figure  22: Log like lihood  for d iffe ren t im posed  va lu es of mu 

 

Source: Frontier Economics ana lysis 

Figure  23: Efficiency e stim ate s for d iffe ren t im p osed  va lues of mu  
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Source: Frontier Economics ana lysis 

Figure  24: Estim ate s of coe fficien t of circu it length  for d iffe ren t im posed  va lu es of mu 

 

Source: Frontier Economics ana lysis 

To illustra te  the  conve rgence  of the  re su lts  to  asym ptotic va lues as mu becom es m ore  nega tive , in  
Figure  25 we  pre sen t the  e stim ate s of the  trunca ted  norm al e fficiency d istribu tions for two  
d iffe ren t la rge  nega tive  va lues of mu, mu = -23,629.3 and  mu = -415.5. We  re fe r to  the  first case  as 
the  asym ptotic d istribu tion  and  the  case  when  mu = -415.5 as the  a lte rna tive  d istribu tion . The  
figure  shows tha t the se  two d istribu tions a re  a lm ost ind istingu ishab le . For com parison , we  a lso  
show the  e fficiency d istribu tion  for the  m ode l e stim a ted  by Quanton om ics, which  is  vastly 
d iffe ren t.  
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287. A key question , the re fore , is  whe the r the  AER’s m ode ls, a lthough  m isspecified  with  respect to  
changing e fficiencie s ove r tim e , m igh t still p roduce  accep tab le  e stim ate s of e ach  DNSP’s ave rage 
e fficiency ove r the  sam ple  pe riod . One  sim ple  way to  te st th is  is  via  sim ula tion  ana lysis .  

288. In  sum m ary, the  sim ula tion  ana lysis  we  pe rform ed  involved  the  following steps: 

a  First, we  assum e a  ‘true ’ leve l of ave rage  e fficiency for each  DNSP ove r the  long sam ple  
pe riod ; 

b  Next, we  assum e  sta rting va lues for e fficiency in  2006 for tha t each  DNSP, and  a  constan t 
ra te  of e fficiency im provem ent pe r annu m  th a t re su lts  in  the  assum ed true  ave rage  leve l 
of e fficiency ove r the  long sam ple  pe riod .  

c Then , we  sim ula te  the  op ex for each  DNSP, for each  year, using the  assum ed  true  (tim e-
varying) e fficiencie s ove r the  long sam ple  pe riod , and  the  AER’s e stim a te s of the  
param e te rs from  the  long sam ple  SFA-TLG m ode l. 

d  Fina lly, we  fit the  long sam ple  SFA-TLG m ode l to  the  sim ula ted  opex da ta  and  ob ta in  
e fficiency e stim ate s for each  DNSP. 

289. If the  AER’s long sam ple  SFA-TLG m ode l had  accounted  for the  fact tha t the  DNSPs had  ach ieved 
constan t e fficiency im provem ents ove r tim e , then  th e  e stim ated  ave rage  e fficiencie s would  m atch  
the  assum ed true  leve l of e fficiency tha t we  had  specified  for each DNSP. In  fact, what we  found  is 
tha t for m ost DNSPs, the  h ighe r the  ra te  of e fficiency im provem ent, the  grea te r the  exten t to  wh ich  
the  m ode l unde re stim a te s the  true  leve l of ave rage  e fficiency. 

290. Since  th is sim ula tion  ana lysis  is for illustra tive  purposes on ly, we  focus on  the  long sam ple  SFA-
TLG m ode l. Quan ton om ics’ e fficiency e stim ate s from  tha t m ode l for the  Austra lian  DNSPs are  
p re sen ted  in  the  second  colum n of Tab le  13 be low. 

291. The  th ird  colum n of Tab le  13 specifie s (for the  purposes of the  sim ula tion  an a lysis) the  assum ed 
true  leve l of e fficiency for each  DNSP. The  e fficiencies in  the  th ird  colum n are  the  sam e  as those  in  
the  second  colum n, excep t for Ausgrid , Endeavou r Ene rgy and  Ene rgex. For the se  DNSPs we 
specify m ore  p lausib le  assum ed ‘true ’ leve ls of e fficiency than  those  p re sen ted  in  the  second  
colum n, in form ed  by the  e fficiency score s de rived from  the  AER’s othe r m ode ls.   
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Figure  28: Estim ate s of m u for d iffe ren t e fficiency trend  factors  

 

Source: Frontier Economics ana lysis 

Alte rna tive  LSE specifica tion  

298. As a fu rthe r illustra tion  of the  poten tia l for tim e -varying e fficiencies to  lead to  b iased  e stim ate s of 
sam ple  ave rage  e fficiency, we  conside r a  sim ple  m odifica tion  to  the  LSE m ode ls to  include  a  tim e 
varying e fficiency trend  for each  Austra lian  DNSP. 

299. Instead  of on ly includ ing dum m ies for each  Austra lian  DNSP in  the  LSE m ode ls, we  a lso include 
DNSP specific tim e  trends for the  Austra lian  DNSPs. To ach ieve  th is , the  DNSP dum m y 𝐷𝐷𝑖𝑖  is 
m ultip lied  by the  sum  of 𝛼𝛼𝑖𝑖 and  the  tim e  trend  variab le  𝑡𝑡 m ultip lied  by the  DNSP’s yearly change  in  
the  dum m y variab le  coe fficien t, 𝛽𝛽𝑖𝑖, re su lting in  the  following specifica tion : 

𝑎𝑎𝑜𝑜𝑎𝑎𝑙𝑙𝑂𝑂𝑎𝑎𝑎𝑎𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖𝑖𝑖 = 𝑋𝑋𝑖𝑖𝛽𝛽 + (𝛼𝛼𝑖𝑖 + 𝑡𝑡𝛽𝛽𝑖𝑖)𝐷𝐷𝑖𝑖 + 𝜖𝜖𝑖𝑖𝑖𝑖  

300. These  factors can  be  conve rted  in to e fficiency score s. For each  year, we  find  the  lowest factor 
across DNSPs, and  then  ave rage  these  factors  ove r the  sam ple  pe riod . Ind ividua l e fficiencie s a re  
then  ca lcu la ted  with  re spect to  th is  factor. We then ave rage  the  year specific e fficiencie s for each 
DNSP. 

301. The  re su lts  for the  four LSE m ode ls a re  p resen ted  in  Tab le  14 th rough  Tab le  17. Som e  substan tia l 
d iffe rences can  be  obse rved  be tween  the  e stim ate s of ave rage  e fficiency unde r the  AER’s existing 
LSE m ode ls and  the  m odified  LSE m ode ls tha t incorp ora te  a  DNSP-specific tim e trend . For exam ple , 
Ausgrid ’s estim ated  e fficiency for the  short sam ple  LSE-TLG m ode l increase s substan tia lly (by m ore  
than  seven  pe rcen tage  poin ts). 
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Tab le  21: Effect of a llowin g ju risd iction-specific tim e  trends on  m onoton icity viola tions  

 

Source: Frontier Economics ana lysis of 2023 Dra ft Annua l Benchmarking Report da taset 

Note: Green indica tes tha t the model is included due to sa tisfying the monotonicity requirement. 

317. Again , we  do not suggest tha t the  AER shou ld  necessarily adop t the  m ode ls specifica tion  p re sen ted  
above . The  tim e  trend  te rm  in  the  AER’s m ode ls is  in tended  to  re flect an  e stim ate  of the  ra te  of 
te chn ica l p rogre ss (i.e ., fron tie r sh ift). Howeve r, it is  like ly tha t the  e stim ate d  tim e  trend  in  the  
m odified  m ode l is  cap turing both  the  ra te  of fron tie r sh ift and  ca tch-up  e fficiency ach ieved by the  
Austra lian  DNSPs. If tha t is  the  case , the  e stim ated  tim e  trend  would  not be  su itab le  for rolling 
forward  an  e stim ate  of e fficien t opex to  the  base  year—since  tha t would  im ply tha t DNSPs would  
need  to  ach ieve  ongoing ca tch-up  e fficiency in  add ition  to  p roductivity im provem ents tha t re flect 
the  sh ift in  the  e fficien t fron tie r ove r tim e .  

318. There fore , m ore  work would  need  to  be  done  to  p roduce  m odified  benchm arking m ode l tha t 
d isen tangle  the  con tribu tions of fron tie r sh ift and  ca tch-up  e fficiency to  the  e stim a ted  tim e  trend .  

319. There  a re  like ly to  be  oth e r issues tha t would  need  to  be  re solved  be fore  the  m odified  m ode l 
p re sen ted  above  cou ld  be  conside red for use  to  se t regu la tory a llowances. The  key poin t is  tha t 
the re  is  an  im pera tive  for the  AER to  give  lim ited  we igh t to  the  existing m ode ls, given the  strong 
evidence  tha t those  m ode ls su ffe r from  se rious m isspecifica tion  p rob lem s.  

 

 

DNSP St a n d a rd Tim e Tre n d s St a n d a rd Tim e Tre n d s St a n d a rd Tim e Tre n d s St a n d a rd Tim e Tre n d s
Evoenergy 50% 48% 46% 47% 45% 45% 44% 43%
Ausgrid 59% 58% 3% 58% 59% 59% 55% 61%
CitiPower 77% 70% 37% 77% 71% 71% 72% 71%
Endeavour Energy 69% 65% 14% 63% 65% 65% 68% 68%
Energex 68% 67% 8% 65% 66% 66% 63% 68%
Ergon Energy 60% 52% 83% 59% 59% 58% 69% 60%
Essentia l Energy 66% 64% 96% 80% 66% 68% 79% 75%
Jem ena 66% 69% 33% 64% 66% 67% 52% 55%
Powercor 96% 95% 58% 95% 100% 100% 100% 100%
SA Power Networks 89% 88% 57% 91% 88% 88% 95% 92%
AusNet Dis t 73% 78% 38% 75% 77% 77% 69% 73%
TasNetworks  Dis t 87% 79% 97% 74% 80% 82% 82% 78%
United Energy 92% 94% 19% 88% 92% 93% 72% 81%

Sh or t  SFA-CD Sh or t  SFA-TLG Sh or t  LSE-CD Sh or t  LSE-TLG
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