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What thisreport is about

The energy sector stands on the verge of a revolution. Advances in
solar panels, electric vehicles and batteries are making these
technologies much more affordabéind accessibleo consumers

Buti KSasS GSOKy2f23AS& 2 Fin atlégacy 2 N
environment ¢ particularly inrelation to the electricity pricing
structurescg KA OK R2y Qi NBTFf SOG dzy RSN

Thisis the finalreport in athree-part study looking at the impacts of
newenergy technologiesThe first report examined the likgmpact

on greenhouse gas emissions of these technologies, and the secon
considered the costs and benefits of these technologies, both for
consumers, and s@gty as a whole

They identified that poor technology uptakégoo much of some
technologies, ®o little of others)o SO dza S 2 T-daig® R |
pricingstructures could significantly increase greenhouse emissions,
and cause inefficient expenditure of approximatelytsiion.

Both reports are availablat www.concept.co.nz/publications.htmi

Thisthird reportexamines the potential social dimension to this new
energy technology revolution, focussing on two key areas:

1 Might uptake of new technologies under currertharge
structures, result in costs being 'shifted’ onto tleast weltoff?

1 Will possible changes to more casfflectivechargestructures be
likely to exacerbate or ameliorate social issues?

Project support

Concept acknowledges the following organisatiomiso have made
this study possibléy providing financial suppagrtiata, or technical
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This reporthas beemrepared by Simon CoatesdDavid Rohan a
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The opinions in this report are those of the authoanid do not
necessarily reflet the views ofrganisations irthe project support
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Executive summary and awidssomegrid generation costsOn the other hand, the cost
_ ' _ ' ' of providing wires, polescustomer serviceand metering for
Advances in solar panels, electric vehicles and batteare making K2dzaSK2tRa ¢AGK a2ftl N LIySta R2S8a

these technologies much more affordable and accessible to getyally increase).
consumers Smart uptake of these technologies offers major

benefits for society by reducing costs and greenhouse gas emissions, UNder current pricing structures, households thagtall solar panels

' _ _ typically see a fall in their power bills that is much larger than the
Our earlier reports showed that these benefits are unlikely to be fully  rye |evel of cost saving. Ehcreates a cost shortfall that will be
realised with existing electricity pricing structures. Instead, new wxy K A T SRQ { 2¢ niidilKoStolbodenylds dath&uishlar
technology uptake will be artificially stimulated in some cases, and panels.

retarded in others. . o
Evidence from Newealand and Australia indicates thifie poorest

Our previous reports estiated that skewed uptake decisions could  poyseholdsare muchesslikely to install solar panels thamhers. In =~
NIAasS bsg *%»shftlyRQa SysSNHe O2a l'Jpart tRiLis lBe%Es@ﬁ@lRpaﬁéfé hed éigﬁiff\:éﬁtyupf?o@ %d&ﬂs UKs vy
20 years, and lead to higher greenhouse gas emissions than which poorer households are less able to meet from savings or
otherwise! borrowing. But perhaps more importantly, it is because the majority

In this report, we explore the potential social impacts of new Of our poorest consumers live in rented accommodatigrmaking

technology upéke ¢ especially the effect on power bills for poorer  installation less likely. These factors mean essfting from solar
consumers. panel uptake is likely to falihuch moreheavily onthe poores

consumers.

Poor consumers likely to be worseff on average We have analysedctual historicalpower usage for over 100,000

One key finding is that poorer consumers are likely to be woffe householdscombined with socigeconomic datato estimate the
on average, if existing electricity pricisgucturesare retainedand impact of costshifting. This data was from five geographic regions
there is significant uptake of new technology. which span New Zealanq Auckland, Christchurchyellington,

The main reason for this is the expected effect of solar panel uptake Dunedin, and Hawkes Bay.
under existing pricing structures. When households install solar
panels, this reduces the investment required in new power stations

1 See www.concept.co.nz/publications.htmfor the two earlier reports on
environmental and economic impacts of new technology uptake.
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In a scenario where existimgectricitypricing structures are retained Figurel: Change in powebills from 5% solar uptake with existing
and there is 50% uptake of solar pariglse expect power bills for price structures(excluding panel costs and export revenue€s

the poorest 10%of households to increase by aroun@G#year on Wellington areg

average wheeas the wealthiest 10% of householdsill enjoy T

average bill reductions d¢f$160/year. The most affluent are Most  Most
more likely to enjoy the deprived affluent Al

However, these averages obscure much of the real impact of cost i/ cquctions of the Afacingincreases:  86%  33%  51%
20%

shifting. For exampleFigurel shows theprojecteddistribution of 22fF 1 NJ WK @8 N s
bill impacts across consumer groups, and for consumers as a whole o i e e e
in the Wellington ared
—Most deprived

—Most affluent

All

X 6KAES
deprived are most
likely to suffer thebill

increases of the solat
WKI @S y20a

‘\\\,
750 250 500 750
Change in bill (S)
2 Some overseas jurisdictions have seen such levels of uptake, andoths other deciles of deprived households are also of concern. At the other end of the
feasibly happen in New Zealand over the nexR05ears as solar PV costs falland  scale, are the least deprived 10% of households. We refer to this group as the
PV becomes increasingly profitable for consumers to invest aurrent tariff wealthiest or mostaffluent households for shorthand.
structures continue. 4Results have been calculated for the fotiner regions, and show broadly similar

3{OGNROGE e (KAA Aa (KS INPNADERE K@ alza S durdniess BURGSEHIS forSaiRrediods anddecie rouRsS 4dd key assumptions are
NZ based on a range of measures. Henceforth, we refer to this group as the set out in the body and appendices of the report.

GLR22NBald O2yadzySNEE 2NJ afShad FFFedsSyidé F2N) aK2NIKFYRd ¢KAAa A& (GKS 3INRdAzI
consumers likely to be of greatest concern from a social policy perspective, but

www.concept.co.nz \Y 24-Mar-17
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¢ KS WK dzY LJ&Hand3igle raprigsdnt ¢ossamiers who will see  Christchurch, Dunedin andawkes Bay arsimilar. Again, there is
a fall in their power bills because installing a solar panel will reduce considerable spread of individual outcomes witthe decile group.
their power drawn from the grid and hence theirconsumption
chargesFa a solar uptake scenario of 50% of customers overall, w
estimate that 67% of the wealthiest consumers Vall into this
category compared to 14% for the poorest consumers. This
difference arises because poorer households are less likely to install 18% |
parels for the reasons discussed earlier.

Figure2: Change iroverall energy costrom 50% solar uptake with
existing price structuregWellington area)

20%
Most Most
deprived affluent All
6 facing increases:  90% 68% 74%
% facing decreases: 10% 32% 26%
vg| change in bill (§) 112 69 74

16% |
The righthand side of the chart shows the distribution of outcomes
for consumers projected to see higher bils.e. those who do not
install panels.Around 86% of the poorest consumease projected

to fall into this category; with anaverage bill rise for this groupf
around #3%year, with a wide spread of outcomes reaching over
$400/year in some cases.

—Most deprived
—Most affluent

All

Converselypnly 33% of thanost affluent customersire projected
to not installpanels and face bilhcreases

Further,Figurel2 yf @8 O2y aARSNE GKS AYLJN
bills. It takes no account of the cost of purchasing mstalling solar .
panels, or the revenue that consumers can earn from exporting 750 500 250 0 250 500 750

power. Figure2 shows that vien these costs and revenueasetaken Change In bil 5)

into account, the net benefit for solar consumers is a lot leasth Figure2 also shows that when the total cost of enerigyaken into
many actually being worse off account (i.e. including the cost of purchasing the panels) significant

For the poorest group of consumers in the Wellington area, the solar uptake will end umcreasing costs for thenosthousehold.

average increase is $112/yedihe average outcomes in Auckland,

5 At present, many consumers are investing in panels which do not deliver a well. i.e. the ability for a solar consumer to benefit from eslsifting is much
positivefinancial return. Further, as the proportion of consumers with solar rises, greater when ery few consumers have solar, than when half of all consumers
a2YS 2F GKS | 2a20A1FGSR GFNATFTF AYyONBI| afdva@solaAt t WFt2g oF O0O1Q 2yid2 az2tl N O2yadzySN
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Divergence between price structures and cost drivers is the strongly driven by peak demand requirements, even though such
root cause of cosshifting demand might only be experienced for a few hours each.yagure

: . . ... 4shows that as a result consumers are typically charged:
The root cause of these impacts is the divergence between existing ypically g

electricity pricing structures and underlying cost drivers for the 1 too little for usage at times of peak demand

supply of mains electricity.  too much at other times.

At present, most consumers pay a $/kWhd I NJudage fctauQe

: : . These divergences create patial for costshifting whenevethere
that is constant across theegr, coupled with a fixed $/day charge.

is a significantdifference between differentconsumer§usage

Figure3: Typical current pice structures versus true system costs patterns. Suclulifferencescan occur for a variety of reasogswith
0.7 25 I R2LIGA2Y 2F | WySsQ SySNEHE (S8SOKyz2t
0-6 Retail + metering 20 = Costshifting can occuwith all technology optionsg but solar
02 m Network ¢ panels have greatesmpact
0.4 ‘ 15 3 c oA 9 ..
T o3 = Generation - Figuredd K2 63 G(KS G@8LIAOFE AYLI Ol 2y |
o2 ' § particular energy technologgption (hollow grey bars) ¢ such as
= 0'1 0.5 & insulating their home or installing a solar panel. Changes to bills are
< ] I B I I entirely driven by the effect of the technology on their annual mains
2 0.0 A P D ole o=y g o 0.0 power usage, to which the $/kWh charge is applied.
Py Z2 020 a Z2 02 0o 3 E

The hollowyellowbars showthe corresponding longerm impact on
Sum  Win Sum  Win supply costs. These vary because technologies differ in their scale,
and (more importantly) how they affect usage at different times of

Current charges . True cost Fixed
the year and day.

variable {l.h-s.) ' (rh-s.) The differences betweeconsumerbill impacts andupplycostsare
: . shown as solidblackbars¢ and represent the typical costhifting
But, the_ underlyingcostsof supplyingeach consumer vary greatly that will occur when a consumer adopts each optidmositive value

depending on when they use poweas shown byFigure 3. In indicates costs shifted to others, a negative value indicates the new

pharuculr? L s_upply_IE:rc])_st; 'Q peak demand _perlodds are mECh higher technology investois paying too much fotheir electricity leading to
than other times. This is because generation and network costs are , SySTAGA AKATUAYIQ 2yi2 20KSNE
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Figure4: Typical cost shifting for differentiechnology option$§ While an energy efficient fridge also reduces usage, this reduction is
600 much smaller andpreadevenlyacross the yeac including in peak
demand periodg; so thee is less divergence between the effect on
400 bills and supply costs.
= {2YS GSOKy2f23ASAKEVENY XKQ 0SS Vo &y ST
200 who installs them will pay more iadditional charges than the
" Change in | " change in their supply costs. For example, a consumerdicharges
consumer 0 g = N | their electric vehicle at night (off peak) times while paying an
bill WEyaidAYSQ Pkl12K OKFINBS sAff LIe& Y
Changein -200 adzLlLX & O2a0ad® CKAA WAadNLI dzaQ +Hff2gp
system cost 8 consumers. Assuming EVs are mainly purcthdse middle and
. oo higherincome households, we expectishtype of effect to be
W Cost shifted beneficial on average for poorer consumers.
to/ (from) -600
others Solar:  Eff.  Home Eff. Fridge EV: EV: However, we expect benefghifting to be limited in practice,
reduced Lighting Insulation Charged Charged o S C) I dzi S I l] S O K }/ 2f 23803 dZLJIj I 1. S & Af
dem. anytime overnight

consumersderive less financial benefit from its use (e.g. pay full
While some cosshifting occurs under all options, the impact is  rates for electricity but recharge EVs only atpéhak times). And if
much greater for solar panels. This is the only option that shifts pricing structures are modified to address such issues (e.g.
significant costsonto other customersq on average by around introducing offpeak prices to facilitate EV recharging at nigtitgn

$250/year for each installation. Purchasing an energy effidretge the potential for benefitshifting is reduced at source.

will also shift some costs to other customers, but the effect is much ] _
smaller. The key reason for the difference is that solar panels yield W& have developed an overall technology uptake scenario which

EAGGES 2NJ y2 aF@Ay3 Ay ySias2 Ny aCePdns{of thegesissyeq 4 assumes dhat oentieigxt 15 Psarg ;s &
peak demand times in cold winter evengigAnd yet, they provide a
large reduction in bills based on the fall in maspplied power.

6¢KS OKIFNI akKz2ga WFHOSNIr3ISQ STFSOGa FTNRY dziAfAaAy3d RAFFSNBYG (SOKy2f238 2LIA2Y3
assuming a typical electricity pricing structure that is not gefiectivec impacts
can vary ad be larger or smaller depending upon individual circumstances.

www.concept.co.nz Viii 24-Mar-17
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solar uptake will reach 50% and EV uptaidy 4.5%, if existig For exampleFigure534 K2 6a GKS LINP2SOGSR oOAff
pricing structures are retained. I R2 LJG SND ik thelxfeBifgidri dredfor this mixed uptake

Fugure5gELJé()uéF’z AYLI OG 2F wyzwpry y L&NIPaThe fogus en ’%ﬂﬁ\l%‘h%ﬁkﬁ% N RS Iy

LILJ SaQ O2YLJ ycoskSasS O
- R 2 LhoweNlls in 15 year§Wellington area
years g ) shifting by the wider uptake of solar panels and EVs by souety.
16%

Most  Most In this uptake scenario, we expect 84% of the poorest households to
14% depived-affiuent = Al see higher power billsi K N2 dz3 K & RRyLH SNy
% of customert/\ithout technology ~ 84%  32%  49% consumers, the average rise is $far ¢ a 6.5% increase on the
Avg chank®h bl (r duch customers ($) 120 163 132 average bill for such customerswith increases of 0/year or

more in some cases. Around 32% of the wealthiest households are
R S—— also projected tdoe nonadopters andsee increases, which average
A around $B3/year and also vary stngly across individuafs.

All

We project the average rise in bills for the poorest households to be
similar in the other four regionstudied For this group, we project

an average increase of around $100/year across the five regions as a
whole.

6%

Improved prcing structures can reduce coshifting impacts
and provide wider benefits

0%
750 500 250 0 250 500 750

ChsiReiiikiz) As we observed earlier, ceshifting is not caused by new technology
¢ but the underlying divergences between electricity pricing
structures and cost drivers. Impred price stru¢ures can reduce or

" The EV uptake is relatively low because it assumes existing general price 8 As noted earlier, the 16%hat see a bill decrease do so because they install solar

structures are retainedg YR G KSaS ISy SNI pdak andde y Q lipaneBRiGCh ReBuce® fReir maipswer usage and bills. However, once the

WO2YGUNREEtSRQ NI GSmycliy2R SiyONIBNJI [IINSS 9y:2 OWRahtNdlidek! okt @f biyind\sbldr PanelsTisalédn into account, the proportion who

EVs. In addition, a 4.5% penetration rate implies that EVs account for will see a real fall in their total eledtity costs (maingower plus panel) will be

approximately 8.5% of new sales by year 15, given the lagged effect on the total substantially lower than 16%.

vehicle stock of EV purchases. % The average increase is larger for wealthy {agiopters than poorer non
adopters because wealthy consumers tend to have greater overall consumption.

www.concept.co.nz iX 24-Mar-17



eliminate the scope for costhifting that will harm poorer
consumers. Improed price structuresare also needed if New

new technology.

As a starting point, we considered a scenario where fully-cost
reflective pricing structures are adopted. This would have two

impacts onconsumerbills:

9 Direct impactg it would align charges to matctme supply
costs of differentusage patternsg in particular charging
more for usage in winter peak periods when supply costs are

much higher

1 Indirect impactc it would alter the trajectory of technology

uptake over time.

Figure6 shows the projected distribution of outcomes under this
alternative future scenariorelative to the projected outcomes from
a continuation of existing cost swwwres, for consumers in the
Wellington area To ensure an applesith-apples comparsn of
costshifting effects, results are only shown for radopters.

(G

concept

Figure 6: Fully costreflective ¢ long term bill impact for non-
adopters relative to outcomes undercurrent price structures
Zealand is to capture the full economic and emission benefits from (Wellington area)

1%

0%

750 500 -250

‘ Most Most
8% deprived affluent All

meys withouktechnology 82% 28% 45%
ill fog such customers (S) -113 -225 -120

—Most deprived

\YMost affluent
XH

250 500 750

Change in bill ($)

In terms ofaverageimpacts, all consumer groups are better off
under fully costreflective price structures. In particular, the poorest
consumers are expected to have power bills than aneaverage
$113year lower than otherwise.

However, there is a wide dispersiohoutcomesaround the average
within each group. Arounil4% of the poorest consumers would see
bill reductions of $500/year or more, but arourZ$o would see

equivalent annual increases.

www.concept.co.nz
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This wide range reflects variations in individual situatipaspeaally

in patterns of usage across each consumer group (recalling that we
analysed many thousands of households) and the poor alignment
between charges and costs in currgamice structures.

It is alsoimportant to recognise thafFigure6 shows the impact in
approximatelymp &SI NBQ GAYS -2ffective RéffsJi A y
versus retaining existing structures.

Existing tariffs provide another point of compariséingure7 shows

the initial effect on consumers of adopting fully cesflective
tariffs, assuming this were to occur in one step (although we are not
advocatingsucamovey | YR O2y adzYSNBR RARYQ
their usagepatterns in response.

10 Theinitial average net impact on bills is zero because of the need to satisfy
revenue neutrality across all customers. l.e. networks and retasle&tsy/r€raver
more or lessfrom customers overall simply from-structuring their prices.

(G
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Figure7: Fully costreflective ¢ initial bill impact (Wellington area)
10%

Most Most
deprived affluent
56% 45%
44% 55%
11 -65

9% Al
% facjrfg iNcreases: 53%
o
X faging degreases: 47%
\f/AV 2nge in\ bill ($)
2,
%

0

\\

Most deprived
Most affluent

\

500

0%
0
Change in bill (S)

750 500 250 250 750

¢KS AYLI Ola KI doSFigdre6ybuttall haveWBéek I LIS & Q
shifted rightwards indicating that consumers will see lower bill

savings, or larger increases in the skherm, compared with the full

impact over time. For example, the poorest consumers see an
average bill increase of $11/year as théial effect, compared to an

averagereductionof $113/year over time'®

The difference is because much of the lortem impact on bills
from adopting fully costeflective price comes from altering the mix

www.concept.co.nz XI
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of technology uptake. Accounting for these influences reduces Because the LFC scheme is a current regulatory requirement, we
supply costs, and herdills for all consumers on average. have explored a scenario where price structures are made more
cost-reflective (especially to reflect peak versus-péak supply
costs) but the LFC scheme is retain€tihe resulting price structures
would be more costeflective than at present, but not fully so.

Results for Auckland and Hawkes Bay consumers show similar
outcomesto Wellington For the poorest consumers in Christchurch
and Dunedin, moving to coseflective pricing is expected to provide
little or no benefit onaveraget! while the immediate impact would Figure 8 and Figure 9 show the estimated longterm and initial
be to increase bills by arour&l00/year on average. impacts respectivelfjor Wellington consumersf thispartially cost

_ reflectiveoption.
Effect of low fixed charge scheme

The wide dispersion in outcomes across consumers in both the
immediate and longer terms is exacerbated by the lack of-cost
reflectivity in current price structures.

{2YS 2F GKA&a A& WFEOOARSY(GIlIfqQ FYR &aAYLX & NBTFESOGa KAaAU2NAO LINI Oh .
particularly not having charges which vary with the time of
consumption

However,some is intentional, because of the low fixed charge (LFC)

requlations Thesé A YA (i & dzLJLJ A fédiB/@aychaiges A (& G2 dza S
to recover fixedcosts As a result, suppliers hawariable $/kWh

chargeghat are higher on average than would be the case with-cost

reflective pricing, ashown inFigure3 previously

TheLFC regulations effectivetgquire electricity suppliers to offer
price options that favour consumers with belewerage usage. This
shifts costs onto consumers with abeaeerage usage. Proponents
of the scheme argue that this benefipoorer consumers, because
they tend to have belovaverage usage.

11 For the poorest consumein Christchurch, the average lotgrm reduction is 12 See body of report for detail of how this option was modelled.
$27/year and for Dunedin it is an annual average increase of $13/year.

www.concept.co.nz Xii 24-Mar-17



Figure 8: Partially costreflective ¢ long term bill impact for non-
adopters, relative to outcomes undestatus quo tariffs(Wellington
area)

18%

Most Most
16% deprived affluent Al

9stomers without technology  83% 29% 46%
ill for such customers ($) -142 -127 -119

—Most deprived
—Most affluent

All

i _—
-750 -500 -250 0 250 500 750
Change in bill ($)
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Figure 9: Partially costreflective ¢ initial bill impact (Wellington
area)

) Most Most
18% deprived affluent All
% facing increases:  34% 50% 46%
% facing decreases:  66% 50% 54%
Avg. change in bill (§)  -37 12 0
\
\ —Most deprived
—Most affluent
All

/ 6%

4%

2%

—_— 0% =
-750 -500 -250 0 250 500 750
Change in bill (S)
Comparing these outcomes to those under the fully aeslective
price structures (shown inFigure 6 and Figure 7), the key
observations are:

1 For the poorest group of consumergo are noradopters the
average outcomesare somewhat better ¢ a reduction of
$142lyear compared to $13year (ong term) and saving of
$37/year compared to increase of $11/year (immediate impact)

1 For the mostaffluent group of consumensho are noradopters
the average outcomesare appreciably worse a saving of

www.concept.co.nz Xl
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$127/year compared to $5/year (ongterm) and an increase of Thisis becausehte LFC scheme is a fairly blunt way to help poorer
$12/year compared to saving of $f/ear (immediate impact) consumers It is based on usage levels, rather than abgactors
Much of the benefit therefore goes toonsumers who are middie
and highefrincome, andit actually hurts those poorer consumers
with aboveaverage usage some to a significant extent

1 For allnon-adopterconsumers, theverage outcomeare similar
- a saving of $119/year compared $120/year (ongterm) and
zero average net immediate impact in both cases.

1 For all groups, there is a noticeably narrower spread of outcomes Conclusion

under partially costeflective charges compared to fully cest oy analysis shows that technology uptake is likely increase power
reflective charges. oAffta TFT2NJ Yrye 2F bSs %SIHtlyRQa
Results fothe other four regions shev broadly similar outcomes. electricity pricing structures are amtained. We expeatver80% of

More generally, it is important to recall th&igure6 to Figure9 only the poorest consumers will face higher power bills due to cost
Y < PR < N - hifti lated wi hnol k h 1 :
look at the impactonthenoh R2 LJuU SNJ O2 y a dzY S NA ésdfgng ﬁsi"f/aéeﬁ’ W”é? f—e(i & O%‘éllﬁ)ta & overthe next 15 years
new technology. For this group of consumers, we expect an average risgafnd
$100/year, with increase®f $350/year or more in some cases, if

When aopters are also consideredand taking into account the existing electricity price structures are maintained.

purchase costand export revenuesf panels, the outcomes are not _ _ _
as good: Average lortgrm energy cost savings of $36 per customer, We think current price structures will also encourage a pattern of

whereas full costeflectivity would result in average lorigrm technology uptake that causes wider economic costs of up to
energy cost savings of $47 per customer. $2 billion, and contributes to higheemissions (as discussed in earlier

. ) . o separate reports).
This annual difference is modest at an individual level but would P P )

amount to around $200 million for New Zealand as a whole over To address these issues/e need to adopt electricity pricing

time. The economic cost @fioving to partial rather than full cost structures that are better aligned with the true cost of supplying
reflectivity istherefore significant electricity. This does not mean a rise in average electricity pgces

Gi that the LEC sch i intended t st .tbut instead that prices would better reflect the costs for supplying
Given that the LFC scheme is intended to assist poorer consumers, itx <« 2 v & ND & Ay Rk grofiRdzl t Sf SOG NR OA G &
is perhaps surprising that theeveragedifference between fully and

partially costreflective chargesis not more markedfor these Our analysis shows that moving to cesflective pricing will avoid
consumerg; especially the immedte impacts. the increases that otherwise fall on the poorest consundus to

costshifting associated witinew technology uptakeinder current
tariff structures However, individual impacts will vary significartly
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with much greater reductions for some customers and increases for
others. And neaterm impacts will be less favourabtevith smaller
immediate savings for those who benefit, and larger increases for
others.

These factors highlight the need to carefully consider how best to
move to improved price structures. We think that most (if not all) of
the benefits can be obtained thiout requiring a sudden step
change, as long as the direction of change is clear and consumers
have sound information on which to make decisions.

Our analysis also invites a deeper consideration of how best to assist
the least weloff members of societin relation to power costs. The
main specific tool used at present is the LFC scheme. But this is a
blunt instrument¢ while it helpssome poorer consumers, much of
the assistancdlows to middle- and highefincome consumes. We
estimate that only 5% of #htotal benefit flows to households in the
most deprived category. The LFC scheats® hurts those poorer
householdghat haveaverage or aboveaverage usage.

And the LFC scheme is likely to become increasingly ineffective as a

means of helping poorer csumers if existing price structures are

maintained. A rising share of those who qualify for LFC benefits will

be the middle and highefincome households who install solar

panelsg and the cost®f maintaining the schemwill fallincreasingly

on those (nainly) lesswelp TF K2dzaSK2f Ra GKIFG R2y QU Ayadlft LI yStao

While addressing these questions is beyond the scopei®feport,

we hope this analysis helps to illuminate the issues and ttein

the social context, and so contributes to better informed discussion
of the options for New Zealand.
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1 Introduction

1.1 What is the report about?
This studyexaminegwo specificissues:

1. What impact is new technologyptake likely to have on cost
shifting between consumer groupsif existing pricing structures
are retaine®

2. How canindustry pricing structures be improved and what
impact will this have on power bills for differesociceconomic
groups?

For both the above issuesye especiallyfocus on the poorest
consumersi.e. will these consumers generally benefit or suffer from
new technology uptake, and/or nepricingstructures.

What is cost shifting?

Cost shifting occurs lmen a consumer pays less tharcosts to
supply them withelectricity. To make up for the revenue shortfg

these undesrecovered O2 a G & g Aff 0SS Y
consumers-3
BLy (KS2NERIX (KS WakKATGSRQ O2akiandddadzt R

G

concept

We recognise that electricity pricing cafsobe relevant to broader
social questions- such as whethelsome consumersare able to
afford to adequately heat their homesHowever, v have not
consideredsuch broaderissues, aghis studyis focussed on the
interaction between new technologyuptake and electricity pricing
arrangements. That said, this study highlights where pricing
arrangements and/or uptake of technologies would result in €ost
shifting from more affluent to less waetlff households, and thus
exacerbate these social issues.

1.2 Study assesses data for over 100(0households

We have looked adletailed electricity consumption datét for over
100,000 individual households estimate ther electricity charges
and supply cost: 2016° We usedthis informationto assess the
extent to which each householslas payingts full cost of supplyor
receivingor paying crossubsidies

Householdwere classifiednto sociceconomic decile groug based
on Statistics N@ &  LJdzaldprivatisnSrifex. This is a composite
index, reflecingvariousmeasures of social deprivati (e.g. income,
education, employment, housing).

10 S SIZNNYES  -hindry Hidte S artingf/ Watd@ovide & for gashihdusehold. In

businesses who would receive less revenue. However, if these businesses were toall, over two billion data points.

incur unrecoverable costs an ongoing basis, they would become financially 2°In this report, v

unsustainable.
1 Supplied by participating retailers on an anonymised basis with aikerand
address details removed, but with the census meshblock 1D provided.

dza S GKS
customer. The term consumer and household therefore have an equivalent
meaning unless stated otherwise.

G SNY WO 2 geatidrélEchigry | 2
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Deprivation data¢ what does it mear? sample size is largBlonetheless,lte results we presenh this study

In the data published by Statistics New Zealantkas are should be interpreted with these general caveats in mind.

classified(at meshblock scaldyom least deprived (del@ 1) to

_ : _ _ 1.3 Structure of report
most deprived (decile 10Note that this orderis thereverseof the

decile ranking used by the Ministry of Education, whedlacation This report is structured as follows:
decile 1 schools are the 10% of schools with treatest 1 Chapter2 explains how cosshifting arises, and how it can be
proportion of students from low socieconomic communities affected by technology uptake

and vice versa.
2 S |faz2 dza2alkKsg FES NSy (WY Yy R
to households that are ideciles 1 and 10 respectively in the _ ) )
deprivation index. 1 C_ha!oter 4 expla_ln_s how improved price structures can reduce or
eliminate costshifting, and looks at the effect of these structures
for different consumer groups

1 Chapter3 estimates the extent of costhifting associated with
technology uptake, if current pricing structures are maintained

Statistics NZ publishes deprivation index information at the
WY S &Ko f 25Th|s @llovis 8saGanatyse the nature andisacd
costshiftingacrossdifferent sociececonomic groups.

1 Chaper 5 makes some higlevel observations on alternative
costreflective price structures

1 Chapter6 sets out some issues that could be considered in

Given the large sample size, we have a high degree of confidence in ¢, ijitate the tansition to better pricing structures

comparisonsacross decile groups. For example, comparing the _ _
average impact of adopting cestflective tariff structures for the 1 Chapter7 describes our conclusions.
most-affluenthouseholds, versus the leaaffluenthouseholds.

We can also use the data @naly® the dispersion okffectswithin

each deci# group Theseresults are dlightly less certain because

meshblockscan contain individual households that awenusualin

terms oftheir relative deprivation statud. 2 6 SGSNE 6S R2y Qi SELISOI
this to lead to anygeneralstatistical bias, especially &se overall

% These are groups of 30 dwellings in close proximity to one another.

www.concept.co.nz 2 24-Mar-17
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2 Costshifting and technology uptake how are Figure 10. Comparisonof predominant current pricing structures
andtrue systemcosts
they related?

This Chapter: 06 Retail (incl. metering) 0
W Network
1 Explains howcurrent pricing structures enable ceshifting 03 # Generation 23
between different consumer groups o 2o
= . o~
. o . . . 3 &5
1 Describes the level of coshifting associated with different 2 6
technology options < 03 15 ¢
g &
1 Explains why technology uptake is expected to vary across « ., Lo>
different socieeconomic groups
1 Describes the projected level of technology uptake for different o os
pricing structure scenarios. . | I I oo
L L. L SumSumSumWin Win Win SumSumSum Win Win Win
2.1 Current electricity pricing structures enable cashifting Nt Dy Pk Nt Dy Pk Nt Dy Pk Nt Dy Pk
. . .. . C h T C . T
The vast majorityof consumersare charged for electricity via a urrent charees rue system cost prrent. ffrug
Variable (l.h.s.) . Fixed (r.h.s.)

pricing structure which hasremaired largely unchanged for over a
century ¢ typically I WFf I 0 Q Pk{12K Ha&ysadzYLlixzy OKFNBS

constant across the yeacoupled with a fixed $/day charge. . . . _
AsFigurelOillustrates, this simple structure hides the fact that the

cost of supply varies a lot depending on when power is used.

particular, tie cost m peak demand periods is much higher than

other times. This is becaugeneration and (even more sogtwork

costs are strongly driven by peak demand requirements, even

though such demand might only be experienced for a few hours each

year.

Figurel0l f 42 &aK2ga OGKIFG &a2vyS Oz2ada oK
consumption (and which are essentially fixed per customer) are

www.concept.co.nz 3 24-Mar-17
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being recovered via the variable $/kWh consumption charge, rather or systemic crossubsidy between social groups, this is not the focus

than a fixed $/day chargeThis is principally due to the current lew of this study.
fixed charge regulations. These require electricity suppliers to offer

atariff option which benefits low user¥ This results in under 2.2 Changes in usage pattermgve rise tocost-shifting
recovered costs from these lousers being placed on higher users  The extent to which costare shiftedin practiceis predominantly

in effect this is a regulated form of ceshifting. driven by when consumers use power. This reflectsa mix of
For a typical consumewe estimate that approximately@% of the customer behaviour (e.g. whether they are at home during the day,
total costs of supplyinglectricityare fixed (i.e. theR 2 y Qi @+ NJIS' OgyArnythe morning and eveninghdenergy technology choise
kWhconsumed, yet on average onlgpproximatelyl5% of costs are For example, consider space heatiffgmeone with electric heating
recovered via a fixed charge. will typically pay approximatel33 c/kWh, irrespective of when they

use it. Howeveras shown irFigure37 in Appendix Cdemand for
residential space heating is almost entirely in the winter months, and
particularly high atimes of peak demand (early morning and early
evening. i.e. just before going to, and just after coming home from,

o S _ work). The demanaveighted averagsystem cost of such a pattern
1 Likewise, thevariablisatiofbf fixed costs means thabnsumers of consumption isignificantly higher: of the order of 260kWh.

who consume less than average will be cregbsidised by those
who consume more than average.

1 If consumerswho use proportionately more at times of peak
system demandR 2 yayi the full cost of their power, the
additional cost willneed tobe met by otherswhose demand is
proportionatelylessat such times

So, consmers using electric space heating in winter will tend to shift
_ - o o some of their costs onto other electricity consumerSimilar
There is also costhifting due to lack of geographic differentiationin - ytcomes arise for lighting, where the pattern of tisenore heavily
tariffs. It generally costs more to supply electricity to rural  concentrated in peak demand periads
customers than urban customers, due to the need to buitdl oA s . oA
maintaina lot of poles andwires to supply relatively few customers ~ Froblemsalsooccu® 2 NJ G SOKy 2t 23A >S4 gK2asS AVl
in rural situations. This difference in costis typicallynot reflected usageis anti-correlated with systemdemand For example, a
consumer installing a solar panel will reduce their consumption a lot

in tariffs.
during daytime periodsparticularly in the summer However, the

However, because the consequences of tgisographiccross panel will notreduce their consumption at all during night times,
subsidy are not the principal cause of inefficient technology uptake,

7 Low users are defined as anyone consuming less than &00year (or less
than 9,000 kWh/year in the lower South Island).
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during winter peak periods. Solar consumers are being rewarded and (more importantly) how they affect usage at different times of
for such reduced consumption at approximate8/&@kWh, whereas the year and day?

the avoided system costs from such a pattern of reduced The differences between consumer bill impacts and supply costs are
consumption |sapprOX|mater 10 c/kWh. ThiSt/kWh difference shown as. solid_black bagsand represent the typical costhifting

f}]é\irfbiﬁs 05 WaKATUSR®Mo MY fack andricrkaSeNa O %h t@vﬂzoc&l en a consoer adopts each option.

Conversely, an EV which predominantly charges overroght
standard flat tariffwill pay around 23 c/kWh, whereas the syste
costs arising from such a pattern of increased demandonlif be
around 7 c/kWh. Thus, EV consumers will be paying too much for
their electricity!®

2.3 Costshifting associated withdifferent technologies

Figurella K2ga (GKS GeLIAOIfT AYLI OO 2y | O2yadzySNRa oAff 2F | R2LIGAYy3
a particular energy technology option (hollayvey bars)¢ such as

insulating their home or installing a solar panel. Changes t®doié

entirely driven by the effect of the technology on their annual mains

power usage, to which the $/kWh charge is applied.

The hollow yellow bars show the corresponding kbegn impact on
supply costs. These vary because technologies differ in tbale,s

18 Some networks allow EV customers to be on a controlled tariff, with a discount *° This analysis assumes that 55% of network costs are driven by peak demand
of £ 5 c/kwWh for allowing the network to interrupt charging at peak tinges the requirements, and that these costs avariable over the longer term. Some
same way as such networgsovide a discount for customers who grant them the networks may not face low growth with no need for significant investment. As a
rights to control their hot water cylinders. However, if there is still a night sensitivity, we also considered a scenario where 15% of network costs vary with
component to the residual network tariff, or generation is recovered via a flat peak demand (seéppendx A. The relative scale of caeshifting for different

tariff, or some proportion of retail and etering is also recovered via a flat variable technologies did not alter significantly in the sensitivity case.

charge, the EV will still be paying significantly more for charging overnight than it

should.

www.concept.co.nz 5 24-Mar-17
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Figurell: Typical cost shifting for differertechnology options® Technologies whicklisproportionallyreduce usageat times other
600 than peak system demand will result in the consumer paying too
little for their electricity. The principal example of thsssolar PV
400 panels, butFigurell shows thatefficient refrigeration also falls into
s b b this categony although to a lesser extent.
* 200 Some technologies evegive rise toWd S YaFKFAAFIG Ay 3 Q 6 SOl
" Changein . consumer who installs them will pay more in additional charges than
consumer 0 e gm0 | W the change in their supply costs. Fexample, a consumer that
bill recharges their electric vehicl&V)at night (off peak) times while
Change in  -200 LI d8Ay3 Iy WIyeadaysSQ pkl12K OKINBS ¢
stemeest ( NHzS adzZldl) &8 O2aitad ¢KAA WadzNLI dza Q

other consumers. Asiming EVs are mainly purchased by middle
and highefincome households, we expect this type of effect to be
beneficial on average for poorer consumers.

M Cost shifted

to/ (from) -600
others Eff. Home Eff. EV: EV: Solar:
Lighting Insulation Fridge Charged Charged reduced
anytime overnight dem.

The technologies with the largesbstshiftingimpacts (positive and

negative) are the two newest tboologies: solar PV and EVs.
Figurell shows there are significant differees in the nature and

scale of cosshifting outcomes from uptake of different 2.4 Solar panel uptake likely to vary across so@oonomic

technologies. groups

Technologies whicHisproportionallyreduceusageat times of peak Figure11 shows why solar panels differ from other options in the
system demand will result in the consumer paying too much for their magnitude of costshifting - around $2® per year under current
electricity. This will iadeefficient space heatingechnologiesé€.g. price structuresg or a present value of $3,000 over the life of a
insulation, or a log burner), @fficientlighting (e.g. an LED light). panel??

¢ KS OKFNI akKz2ga WFH@GSNIISQ STFSOGa ¥F NP Yhe guitdnt ol rafdggraionReansumnptibdS(shd heic®, GavgdRele@rigity framl i A 2 y 3
assuming a typical electricity pricing structure that is not gefiectivec impacts efficient refrigeration) is largely flat throughout the day and year. Conversely, the
can vary and be larger or smaller depending upon individual circumstances. pattern of solar generation is much more stronggti-correlated with peak

demand on both a seasonahd withinday basis.

22 present value calculated using a 6% discount rate over 20 years.
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Because the potential for cost shifting is so much greater for solar
panels, it is important to understand which types of comers are
most likely to install them.

Figure 12 shows analysis undertaken by the Electricity Authority on
uptake acrosconsumers. It shows that wealthier households are
much more likely to install solar panels than poorer households.

Figure 12: Uptake of solar panels by deprivation index
0.8
0.7

06

1 2 3 4 5 6 7 8 9 10
« least deprived most deprived —

Source: Electricity Authority

Part of this is likely to ban income effect more affluent consumers
can more easily afford the initial upfront cost of solar panel
installationof around $12,000They may also place more value on

23 See our first report for analysis which indicates that, in New Zealand, solar
uptake is likely to primarily displace wind and geothermal plant that would
otherwise tave been built; thereby delivering limited emission benefits. The-flip
side of this finding is that the report found that the electricity used to charge

I
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nonHinancial factors, such gserceived® environmental benefits,
rather than financial gain.

However, as solar costs reduce and, if current tasifuctures
continue, solar will becominanciallyviablefor an increasingly large
group of customers. When we reach this poitliere may be a
narrowing of preadin uptake across income decilesas has been
observed in Australia

However, Australian experienseiggests significantdifferential in
rate of uptakeis likely tocontinue ¢ particularly for the poorest
decile This is becausAustralianrenters have been observed to be
significantly less likely to install solar than people who own their
home. Thigattern is consistent with observed diffenéial rates of
uptake between homewners vs renters of other energy
technologiesn New Zealan@vhich need to béihstallede.g.ceiling
insulation).

This isan important issue ilNew Zealand because of the extremely
strong relationship between renting and deprivatioRigure 13
shows thatapproximately 75% of households in the most deprived
dedle live in rented accommodation, compared to approximately
15% in the most affluent decile, and an average across all consumers
of 33%.

electric vehicles overnight would predominantly be met by increased
development of wind and geothermalant, giving significant environmental
benefits.

www.concept.co.nz 7
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Figurel3: Relationship between deprivation and likelihood of living For these reasonst appearshighly likely that households in the
in rental accommodatiorg Wellington?* poorest decile will continue tbhave much lower solar uptakéan
80% the averagdevel

- 2.5 Pridng structures will affect technology uptake

Technology uptake will be affected byrange of factors, including
the structure of electricity tariffs. As a resulhe structure of tariffs
g2y Qi 2dza i -shiffirSeOuit of iptake @2).38(Ehifted
for each PV or EVbput alsohow muchtechnology is taken ufi.e.
how many PVs and EVs are purchased).

40% To illustrate the importance of pricing structures on consumer
uptake decisionskigurel4 shows the effective price sighto the
30% consumer to alter their usagehrough investing in different
technologiesunder three different pricing structure®:
20% 1 WurrentXFlat + Lowfiixed charge (LFCY)i.e. the predominant
AAldzr GA2y G LINBaSyid ¢AGK dzal 3S
10% vary withtime-of-use, and a significant proportion of fixed costs
variablised for lowusers.
1 2 3 4 5 6 7 8 9 10 All

0%
1 Fully costreflective (Timecostreflective (TCR) and no LEG)e.
High socio-economic <--- Deprivation decile ---> Low SOCI0-ECONOMIiGsasunss s vsm a structure where the cost of SUDP'V at different times are

60%

50%

24 Although this shows data for the Wellington region, the correlation between 2> The effective price signal is computed by taking the annual change in charges,
deprivation and renting is very similar throughout the countryfFurther and dividing this by the annual change in usage. Note the changé® qausitive
examination of historical data indicates thtte proportion of people living in or negative values.

rented accommodation is growirgparticularly in the lowest income deciles.

Wwww.concept.co.nz 8 24-Mar-17
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signalled in price, and fixed cesstare recovered via fixed Under current pricing (flat + LFC), the returns for investing in LED
charges’d lighting (i.e. saving 0.23 $/kWh) will be less than under a-cost

1 Partially costreflective (TCR + LR tariff structure which has a NEFt SOUADS UFNRFTT 0APSE alBAy3 f n
strong timebased variation, but where fixed charges are Conversely, the reverss true for investing in a solar panel in that

variablised for lowusers ¢ thereby increasing these variable dzy RSNJ I FfFd b [ C/ OKI NBRI/KER{ I NI 2
charges. whereas under a coseflective tariff they would be saving
F 0.10$/kWh.

Figurel4: Effective price signal to consumer
Generally speaking, we would expect uptake to accelerate for

0.45

techndogies that are being undeewarded with current pricing
040 structures, and vice versa.
0.35

£ 0.30 Figurel5 showsour central assumptions as tbe levek of uptake
LD

Zo2s in 15 yearstime of solar PV and EVs undirese different pricing

structures.

020
2
< 0.15
U

0.10

0.05 I

0.00

Eff. Lighting  Home Eff. Fridge Solar:
Insulation Charged Charged reduced
anytime  overnight dem.
M Flat + LFC (Curent)  m TCR No LFC (Cost-reflective) TCR + LFC

PCETech AnzlysisvOL.sm

B¢ KAA aGNHZOGdzNSE Aa oNRIRf& G4KS al YS IcaincideiitpeakitierndizSchaige. 558eSachom A distulsion an Mhibz® diftre® 4 K2 5y
Figurel0 previously. The recovery of the network component at times of peak charge structures.
could either be through a highfstructured timeof-use charge, or some form of

www.concept.co.nz 9 24-Mar-17
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Figure15: Modelled level of uptake in 15 years' time of different Further, we consider the absolute values showrrigurel5 to be
technologies for different tariff structures reasonable givefactors such as:

1 Typical lifetimes of technologies

50% 1 The expected rate of coseduction of solar PV (and thus the
extent to which investing in solar PV will progressively become
Wihg-Y2y Se Q T2 NJ ¢ @adyfaridey SnfbEmed by

m PV mEV observed rates of uptak overseas where the combination of
tariffs and subsidies has meant solar has been a profitable
20% investment for many consumers.
., 13% 11% 1 The extent to which electricity prices impact on the total cost of
10% 0 ownership of the different technologies.
= mi
I

Flat + LFC TCR no LFC TCR + LFC
There is clearly some uncertainty around these estimates.
Accordingly, there could be material differences in the absolute
levelsof uptake for the different technologies compared to that
shown. However, there is little doubt that threlativeimpact of e
different tariffs will be as modelled, i.e.:

1 If tariffs continue with a flat structure, there will be a greater
uptake of solar PV, but less of EVs.

1 If tariffs move to a timecostreflective (TCR) structure, the
reverse occurs.

1 The variablisation ofixed costs under the LFC will tend to
penalise EVs, and ovesward solar panels.
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3 Costshifting assocated with technology 3.1 50%solar panel uptakescenario

uptake under existing pricing structures To see how solar panel uptake would affect consumersiiifigure,
we modelleda scenario wheresolaruptake reache$0% of homes
Ay wmp & Shd\estidg térikf str8ctures; including the low
fixed charge(LF@) remain in place’

This chapterexamines the level ofostshifting expectedto arise
with technology uptake, assuming existing pricing structures are

maintained. We look at three scenarios over 15 years: _ _
For the reasons discussed earligre assumed that solar panel

uptake for the poorest decile will be 1/3 of that for consumers
2. 50% electric vehicle uptake overall¢ and also that the mostvealthy willhave a rate of uptake
which is 50% higher than averagghis represents a narrowing of

solar uptake differences, compared to patterns observed to date.
The analysis was undertaken using the modelling framework

described iMAppendix A Thisallows examination of different tariff
structures and/or different levels of technology uptake on tariffs,
and how these factors will impact on the bills for >100,000
customers for whom we have haiburly usage data.

1. 50% solapanel uptake

3. Mixed (likely) technology uptake.

Full results were computed for alecile groups across five regions
(Auckland, Christchurch, Dunedin, Hawkes Bay, Wellington).

For brevity, this chapter describes theummary results forthe
poorest and wealthiest deciles, and the average over all deddes
consumers in the WellingtoiResults for other regions agenerally
similar, andare set out irfull in Appendix D

27 Although this 50% level is by assumption, in some regions overseas, there has outcome in New Zealand if solar P¥ntinued to decline in costs and tariffs

been rapid uptake of solgranels, with penetration levels reaching 50% ormore NB Yl Ay SR | a4 GKS& 6SNBo® L yiheX &Y 81Q T @iNazNIK 3
in situations where solar is a profitable investment for most consumers. Further, vast majority of consumers.

the previous report in this series identified that 50% penetration was a feasible

www.concept.co.nz 11 24-Mar-17
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Figure 16: Change in power bills from 50% solar uptake with  difference aises because poorer households are less likely to install
existing price stuctures(Wellington) panels for the reasons discussed earlier.

25% The righthand side of the chart shows the distribution of outcomes

e e ATIETL A dM‘?“d f’;”l“tt Al for consumers projected to see higher btls.e. those who do not
eprive arriuen . .
more likely to enjoy %facingincreases: 86%  33%  51% install panels. Anund 86% of the poorest consumers are projected
20% . o o, 0 . . . . . .
) i i o M to fall into this category; with an average bill rise for this group of

the bill reductions of
0KS az2fsl NJ

.Ich > in bill (S) 66 -163 -92 . . .
o i around $135/year, with a wide spread of outcomes reaching over

$400/year in some cases.

—Most deprived

Conversely, only 33% of the most affluent cusers are projected
to not install panels and face bill increases.

—Most affluent

All

X oKAES Further,Figure162 yf &8 O2y aARSNB G(GKS AYLI O
deprived are most bills. It takes no account of tl®st of purchasing and installing solar
likely to suffer the panels, or the revenue that consumers can earn from exporting
bill increases of the power.
/L azftl NJ WKI _
J — - Figurel7below shows that when these costs and revenaestaken
750 500 250 0 250 500 750 into account, the net benefit for solar consumers is a lot tessth
Change In bill (5) many actually being worse dff financial termg?

Figure 16 shows results for consumers in the Wellington area.
Results for the four other areas are broadly similar.

¢ KS WK dzY LJ&tandaige repriésent ¢ossdniers who will see
a fall in their paver bills because installing a solar panel will reduce
their mains power usage, and hence their consumption chaidyes.
estimate that 67% of the wealthiest consumers will fall into this
category, compared to 14% for the poorest consumers. This

28 At present, many consumers are investing in panels which do not deliver a well. i.e. the ability for a solar consumer to avoid costs is much greater when very
positive financial returnFurther, as the proportion of consumers with solar rises,  few consumers have solar, tharhen half of consumers have solar.
a2YS 2F GKS 1 2a20A1FGSR GFNATFTF AyONBlFasSa gAaftt WFt2g oF0O1Q 2yia2 az2tl N O2yadzySN
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Figure17: Change inoverall energy costérom 50% solar uptake
with existing price structuregWellington)

20%

Most Most
deprived affluent
90% 68%
10% 32%
112 69

All
74%
26%

74

6 facing increases:
% facing decreases:
vg| change in bill ($)

—Most deprived
—Most affluent

All

500 250 750

0 250
Change in bill ($)

Figurel7 also shows that when the total cost of eneigyaken into
account (i.e. including the cost of purchasing the panels) significant

2% Note, this is likely under estimate the increase in total energy costs. If 50% of
households have solar panels, that would be likely to result in materiaisugsly

of generation during summer day periods. At thislesf penetration, there would

be limited saving from other forms of generation, because they would still be
needed to meet winter evening demand. Appendix B of our second report in this
series discusses the nature and scale of this effect. However, llimgdef such
phenomena has not been undertaken for this report due to the significantly
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solar upt&e will end up increasing costs for the averdgellington
household?®

An additional dimension to this ceshifting which is worth
mentioningis that the lowfixed charge regulations are exacerbating
these outcomes in terms of shifting of costs from rictpoor. This

is because the installation of a solar panel, and the subsequent
reduction in demand, is turning some wealthe@amsumers into low
users. This will exacerbate the bill increase for thoseitmeme
consumers who consume above average ameuitelectricity.

3.1.1 Would batteries alter the above results?

The above analysis has highlighted that solar PV is likely to cause
substantial cosshifting ¢ particularly from middle- and higher
income householdento poorer consumers

A number of solar institions ae being combinedvith batteries.

These batteries are beinghargedup during day periods when the

2dzi LddzG FNRY GKS az2ftl N LI ySt SEOSS
then beingrundown later in the evening and night, when the

O2 Yy & dzY SN & edieBtian tfidsolar autpdt.NJ

This pattern of operation will reduce sueghO2 y & dz¥y SN & RSYI
through the highsystemcost evening peak periods. On the face of
AYONBIFI&aSR O02YLX SEAGEe (KFG ¢2dd R 0SS NBIj dzA

conclusions about the nature of cashifting from solar PV uptake. As such, the
modelling in this study assumes that the value of solar PV in terms of avoided grid
scale generation remains constaneven though with largescale PV uptake the
incremental generation savings from additional solar PV would be a lot less than
when there is littlePV uptake.

13
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it, by reducing demand at high system cost periddis,could reduce Figure 18: Effect of technologyoptions (including solar + battery)
the costshifting that occus with solar PV on its own. on cost shifting under flat + LFC price structures
However, while this pattern of operation does reduce the system 600
costs of supplying such a customer, this is offset by the fact that 400 i N
batteries enable solar consumers to significantly reduce their
demand even further through miniising exporéd electricity A 2200 A I
typical impact would be moving from 60% of solar power being _ 0 — = . - -
exported to only 30% being exported. ~/Change in y I
o . . . . . consumer -200
This is shown in following chart which builds on fréigurell. It bill 200
shows that: Change in
. . -600
1 although the reduction in system costsfrom a solar+battery system cost
installationis much greater than the reduction from a solanly -800
i i W Cost shifted
InSta”atlon’ A = = to/(from) 00 Eff Home Eff. Fridge EV: EV: Solar:  Solar +
ﬂ there is a similar scale of exthds R dzOu A 2 )/ A )/ I O dZé others Lighti.ng Insulation . Charéed Charéed reduce.d battery:
current tariff structures from solar+battery compared to selar anytime overnight  dem. ije”;ed
only. '

Further, the above chart is simgled in some respectsL i R2 Say Qi
take into account that peak network deman@vhich strongly
influencesthe systemcost)is driven byextreme weather events.

Such an event is typically art10 yearevent of sustained(for the

period of a week or so) cold, bad weather. During such an event,

solar will contribute close to nothing to filling the battery to be used

in the evaning peak. Thus, the cost savings from sléar+battery in

the above chart may be significantly owestimated.

As such, the degree of ceshifting is broadly similar between
solar+battery and solaonly.

That said, dring suchextreme weather periodsbatteries may be
able to fill upovernightfrom the gridinstead of from solar, in order

www.concept.co.nz 14 24-Mar-17



to release thepower in the evening and achieve the level of cost
reduction shown in the above chart.

However, that points to a deeper truth: It is the batteries alone which
are enablingthe extrasystem cost reduction, ndhe fact that they
are associated with solar. Indeealr earlierreport on economic
impactsshowed that operating batteries to minimise solar export
because of flat tariffs will result in the battery being operated-sub
optimally and not saving as muchssym cost as could be achieved.

Accordingly, the extent of cost shifting caused by solar PV under flat
tariffs is considered to be robust to whether the consumer has a
battery or not.

3.2 50% electric vehicle uptakscenario

The analysis of cosshifting impats was repeated forEVs.The
modellingusedthe same approach as for solar,Rvid assumeEVs
are usedby 0% of consumerg Wellington We think this level of

&
concept

N

with- LILX S&4Q O2YLI N Aazy 2F GKS S¥F
technologies.

We assumethe same differential pattern of technology uptake
acrossdeciks as for solar RVY.e. consumers in the most affluent
decile aremuch more likelyto take up such technologiethan
consumers in the most deprived decife.

The results for EVs are directly opposite to that for solar A&V.
shown inFigurel9, becausehe 50%of householdsvho purchase
EVs are paying too much for their electricity, they cause5#éof
householdswvithout EVs to enjoy eeductionin their bills.

Because of the assumed differentials in uptake levels across-socio
economic groups, this generally helps poorer consumers and is
disadvantageous for high@&ncome consumers.

dzZLJG 18 Aa dzyft A1 St esr | gikus@diNheVYAESRQ dzdit 1S 408yl NA2

next sectionis based omrmore plausibleprojections However, by
f221Ay3 4 GKS alryvyS tS@gSta 27

30 Unlike the solar PV uptake analysis, this sagimographic variation in uptake

is not based on empirical evidence, but rather other studies which have shown
that the same type of barriers which have been demonstrated to impact on the
uptake of solar PV for the poorest consumers, are impacting on other energy
investmentsg particularly those which have a high capital cdstirther, there are

a couple of specific feature of NZ vehicle purchases and ownership which means it
is highly likely thithe poorest consumers are going to be much less likely to own
9+48 20SNJ GKS ySEG mp &SINAQY

dzLJiF 1Sz Ad SyloftSa Y2NB 2F |y Wk LL

- Firstly, the cars which are more likely to be purchased by the poorest
households tend to be lowegrriced vehicles. EVs, even when imported as
secondhand vehias from Japan, are typically higher priced vehicles.

- Secondly, census data indicates the most deprived deciles are significantly less
likely to own a car at all, and even less likely to own two Garsting that EV
dzLJG F 1S A& 27FGSy | nyweh G yaRge anxidhissuelK Sy 2 Y S
associated with EVs for long journeys.
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Figure19: Change inbill relative to today due to % EV uptake consumers continue to predominantly face flat tariffs with the LFC,
with continuation of current flat + LFC tariff structuré®vellington) solar uptake will reach 50% and EV uptake 4.5%, if existing pricing
30% structures are retained¢ i.e® | a LISNJ GKS Y@drd § b |
deprved afflcent Al 15previously.
Lower bills  for e //fl;acc.n;d':;;zaszs iy R Figure20: Change in bills for noadopters due to uptake of solar
those without EVX Avg. change inbill §) 36 174 116 PV, and EVs lyther customers in a situation where tariffs continue
as flat + LFQN\ellington)
16%
—Most deprived T T
—Most affluent 14% deprived affluent All

All
% of customers)without technology  84% 32% 49%

X I a I Avg changdd#bill for sch customers ($) 120 163 132
higher bills for
\those with EVs 10%
| —Most deprived
J /\/\ 8% —Most affluent
0% All
750 -500 -250 500 750 3%
Change in bill ($)
4%
3.3 Mixed technologyuptake scenario
As discussed in sectidh5, pricing structures will affect technology v ¥
uptake. It is unrealistic to expect 50% EV uptake under current price . -
structures as owners will pay full rate for power but are assumed to 750 -500 -250 0 250 500 750

only clarge offpeak. Furthermore, for 50% of all households to have S}

an EMn 15 years, the majority of vehicle purchases would needto Figure 20 aK2ga (KS LINRP2SOGSR REAXSNID Y
be EVdrom long before that date, given the relatively slow turnover  householdsn Wellingtonfor this mixed uptake scenarii.e. those

of the car fleet. who are modelled as not having purchased either solar PV ar EVs

The focus on nofadopters avoids any changes that occur from

We have developed anixed technology upake scenario which . i
changes (up or down) in makp®wer usage caused by EV or PV use.

accounts for these issues. It assumes that over the next 15Qdars

www.concept.co.nz 16 24-Mar-17
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This provides anWI LJwith$ 3JL) SaQ O2YLI NR&A2y 2F K24
consumers are affected by ceshifting by the wider uptake of solar
panels and EVs by society.

Under this mixed uptake scenario, we expect 84% of the poorest
households to see higher power bills through belihg 2 R 2 LIJ&'S NB Q ®
For these consumers, the average rise is $120/gea6.5% increase

on the average bill for such customegywiith increases of $350/year

or more in some cases. Around 32% of the wealthiest households are

also projected to be noadoptersand see increases, which average
around $163/year and also vary strongly across individifals.

We project the average rise in bills for the poorest ramfopter
households to be similar in the other four regions. For this group of
consumers, we project anvarage increase of around $100/year
across the five regions as a whole.

31 As noted earlier, the 16% of the poorest decile that see a bill decrease do so 32 The average increase is larger for wealthy {adiepters than poorer non
0S0lFdzaS GKSe& IINB WIR2LIISNEQ ¢6K2 Ay a i lafoptersibedauseyhasldetall&l gpendigKwedtiy conliRezéhd to haeS A NJ Y I
power usage and bills. However, once the annualised cost of buying solar panels greater overall consumption.

is taken into acount, the proportion who will see a real fall in their total electricity

costs (maingpower plus panel) will be substantially lower than 16%.
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4 Improved price structures can addressost initial and longterm bill impacts from a moveo cost-reflective
shifting pricing structure®

_ . ) ) Figure21: Initial and longterm effects(illustrative)
The previous chapter looked at the cesdtifting associated with

technology uptake undeexisting price structures This chapter 5 Future bill
. . 4] —existing
examines what would occuunder the mixed technology uptake = orice
scenariaf pricing structuresire improved. ¢ e S
~ Long-term
We examine twaases New bill - impact
cost-
. . .. . Future bill
1 Moving to fully costeflective pricing structures S’;fl:ectcﬁ':’:s —cost
reflective
1 Moving to partially costeflective pricing structureg where the Initiall % rechol . structures
. . i - echnology uptake
current low fked charge schemeontinues toapply. DA a— influenced by pricing
P . — existi structures —in turn affects
In both cases, there would He y’ A siatideffectsHfrom rebalancing e usage patterns and bills

of prices among consumers, atmhgerterm Wynami€effects via structures
altering uptake trajectories for PVs and EVEhe assumed
technologyuptake behaiour for these different pricing structures
were detailed in sectio.5.

Today 15 years

N _ 4.1 Longterm impactc fully cost reflective price structugs
For both pricing cases, we examine:

Figure 22 shows the longerm impact under fully costreflective

T Longterm impacts¢ O2 Y LJF NR y'3 6 A fificurent M fyricé KrtichiBddr ndrfadoBtersin Wellington The chart focuses
price structures continue versus the casflective alternative onnonadoptersii 2 Syl 6t S8 'y WFLILX Sa 6AGK |

1 Initial impact¢ comparing current bills versus the castlective impacts.
alternative that would apply today.

These comparisons are shown in illustrative fornfrigure21. The
exampleshowsa situation where a consumer faces anitial bill
increase from a move to a cestflective structure, but is betteoff
in the longterm. However, differentonsumers may have different

www.concept.co.nz 18 24-Mar-17



Figure 22. Longterm impact of fully costreflective prices

(Wellington)
Most Most
8% deprived affluent Al
omeys withouk technology  82% 28% 45%
v?)Gn n bill f8¢ such cudfomers ()  -113 -225 -120

—Most deprived

\YM()'J affluent
X”

1%

0%
750 500 250 0 250 500 750
Change in bill ()

On averagenonadopter consumers will have lower bills under a
move to fullycostreflective tariffs than from a continuation of
status quo tariffsstructures approximately $120/gar less for the
average noradopter consumer.

However, some noadopterswill have greater bills than they would
have undera continuation of status quo tariffand there isa very
wide spread of outcomes.

i (C

concept

Figure23which showghe same type of data as Figure22, butthe
change in bill is represented on the-ays, with the xaxis
representing deprivation deciles. Each dot in the graph shows the
bill outcome for a particular percentile on the distribution.

Figure 23 shows that although the majority of noradopter
consumers in all deprivation deciles wdivelower bills from a move
to fully-costreflective tariffs, some will face higher bills than they
would have done.
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Figure 23. Longterm impact of fully costreflective prices ¢ all
decile groupgWellington)
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® 25%
15%
5%
O Average

This wide spread of outcomes is due to the unwinding of the inherent

crosssubsidies within currentariff structures. Thus:

1 Consumers whause proportionately more at times of sysin
peak will face bill increases due to the introduction of tioust
reflective tariffs (and vice versa for those with flatter
consumption); and

1 Consumers whaoseless than average will face bill increases due
to the removal of the lowfixed charge regutéons (and vice versa
for those who consume more than on average).

@ =~

concept

4.2 Initial impactc fully cost reflective price structures

Figure24 andFigure25illustrate the extent of thiginitial unwinding
of crosssubsidies from a move to coestflective tariffsin the
Wellington area It shows the bill impacts if costflective tariffs
W2 GSNYAIKIQX

wS NB

Ay iNRRdJzOSR
consumers behaviour or technologge

Figure24: Initial impact of fully costreflective priceqWellington)

-750

-500

10%

0%
-250 0
Change in bill (S)

9%
VY
f Av

facjrg ihcreases:
faging decreases:
ange in bill ($)

250

Most
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deprived affluent All
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11

45% 53%
55% 47%
-65 0
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I
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I YR
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Figure 25: Initial impact of fully costreflective pricesc all decile 4.3 Isolating the effect of the lowfixed charge regulations
groups(Wellington)

Because the LFC regulations are a current legal requirement, we
600

have considered a case where current pricing structures are
modified to make them as coséflective as possible (i.e. to
introduce more of a timeostreflective structure for generation
and network cost recovery), while maintaining strict adherence to

400 Percentile

95%

o« o °* °* ° , the LFC requiremerit.
200 o-1-0 e ©® o o . ® G 85%
g P T ° ®  e75% This allows us to isolate the effect of factors other than the LFC
2 * s 88 & & 2 . 2 ® 65% regulaions on cost shifting. It also allows us to see how much benefit
g ° s o o ° o oo the LFC regulations provide pmorer consumers, all other factors
S o ©® « * ., p—— eing equal.
-200 -2 ® o .2 ® 15% ) . ) .
. S 4.4 Longterm impact¢ partially costreflective prices
o O Average Figure 26 shows the difference in longerm outcomes for non
adopter customersin Wellington relative to a continuation of
presenttariff structures.
-600
1 2 3 4 5 6 7 8 9 10 All
Most affluent <--- Deprivation decile ---> Most deprived

Figure24 and Figure25 show that, whilethe initial change in bills is
broadly neutral across soe@conomic decile®n averagé?, there
would be some consumers in all deciles who would experience
significant shifts in bills. Some facing relatively large increasds, an
others enjoying significant decreases.

%3Indeed, there is no change in the average amount charged across all customers. | O2y adzySNRa OF LI OArde A& yz2id + FAESR OKI N
¥The LFCregulat2 ya RSTAYS TFTAESR OKIFINHSAa | a Ifif &as @prledsd Sisaf) Tahts/GaR for diffgringOleledING yageiity. LB&r Nide
GAYS LISNAZRE o0S03d O8yda LISNI RF&0® L dpuPodezbf@ur andlysis, wahdz® Rot dbrisitlefied this pdgsibilyE & G K+ G @ NR
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Figure 26. Longterm impad ¢ partially costreflective prices
(Wellington)

Most Most
16% deprived affluent All

% gfiggstomers without technology  83% 29% 46%
Avg chgnge in\ bill for such customers ($) -142 -127 -119

—Most deprived
—Most affluent

All

750

Change in bill ($)

GComparingFigure26 and Figure24, the averageoutcome fornon-
adopter consumes is are similarg i.e. in both cases thaverage
change is a reduced bill approximately $120/gar. However, the
poorestdecile consumers are better off in this scenario than for the

35 This analysis also shows that in general -ilogome customers will be slightly
better off from a move to timecostreflective dharges. i.e. they have a $37/year
average bill decreasealbeit with a wide spread of outcomes. As set oW, ithis

(G
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fully-costreflective scenario (savings $142/year on average
compared to $113/year)and the spread of outcomésnot as great.

The reduced spread has both positive and negative effects. On the
positive side, there would be fewer consumers facing sizeable bill
increases. On the other hand, there would also be fewer consumers
facing large reductions in their bills.

Low-income consumers are better ofbn averagebecause as
detailed inAppendix Cthey tend to consume less electricity than
wealthier consumers.Hence, they tendo benefit from the LFC
schemewhich favours consumers with beleawverage usage

Thereduction in the spread of outcomes is because in this scenario
only one set of crossubsidies is being unwoungli.e. the lack of
time costreflectivity ¢ whereas a moe to full costreflectivity would
additionally unwind the LFC cressbsidy.

4.5

That said, agigure27 below shows, een if the LFC is retained,
unwinding the crossubsidy associated with the lack of time cost
reflectivity wouldresult in some significant initial bill impaaslbeit
smaller than that associated with a move to full coeflectivity.3°

Initial impact ¢ partially cost reflective price

is because it appears that lemwcome consmers in general consume
proportionately less during system peak periods than average consumers.
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Figure 27. Initial impact ¢ partially costreflective prices

(Wellington)
20%
Most Most
deprived affluent
% facing increases:  34% 50%
% facing decreases:  66% 50%
Avg. change in bill (§)  -37 12
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Figure 28: Initial bill impact -partially costreflective pricesq all
decile groups
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4.6 Wider benefits of full costreflectivity

The aboveanalysis has focussed on the initial and loegn bill
impacts of differentprice structures onnonadopters This shows
that:

1 Non-adopterswould on average enjoy similar benefitom a
move to timecostreflective tariffs, with or without a
continuationof the lowfixed charge; but

www.concept.co.nz
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1 The lowestincome noradopters wouldon averagebenefit mae Figure 29: Longterm impact of fully costreflective prices¢
from a move to timecostreflectivity but with a continuation of adopters and noradopters(Wellington)
the low-fixed charge regulations; and - e
1 The spread of bilmpactsfrom partial costreflectivityisless than de'\gfijte ; a:ﬁfsz "
moving to full costeflectivity. 10% %facing increases:  46%  45%  50%
. . % g decreases:  54% 55% 50%
Given the above resulthe question could be askedhy move to full %T\g inbill (§) 83 98 47
costreflectivity? :

Part of the answer lies in consideration of outcomes for all
consumers (noradopters and adoptes) and their total cost of
electricity ¢ i.e. electricity bills andplus capital coss$ incurred from
purchasing solar panelminus solar export receipf$

—Most deprived
l—Most affluent

Figure 29 below shovs the longterm impacts on totalelectricity
costs (i.e. bills + capex) for all consumargvellingtonfrom a move
to full costreflectivity. On average, we expect consumers will be
$47lyear better off, but with a wide spread of outcomes, including

N

0%

some being worse off. -750 -500 -250 0 250 500 750

Change in bill ($)

Figure 30 shows the same analysis of leteym outcomes for
partially costreflective tariffs(i.e.the low-fixed charge is retaingd

3¢1n principle, there should also be recognition that increased mpdavser usage way to account for this in the analysis. However, given that EV uptake is projected
associated with EVs provides a value to consumers in the form of reduced to be relatively modest in the mixed uptake scenario and not change radically
experditure on conventional vehicles and fuels. We have not identified a suitable across pricing s, we expect this will not materially alter the overall results.
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Figure 30: Longterm impact of partially costreflective pricesc
adopters and noradopters(Wellington)
18%

Most Most

16% deprived affluent All
% facing increases:  20% 49% 41%
% facing decreases:  80% 51% 59%
Avg. change in bill (§) -117 -10 -36
—Most deprived
—Most affluent

All

750 500 250 0 250 500 750
Change in bill ($)
Again,we expectconsumerswill be better off on average, with a
spread of individual outcomes. However, the averag@n is
$36/year compared with $47/gar underfull costreflectivity 3

While this difference may appear small, when multiplied over 1.7
million residential consumers, and accumulated oUBryears this

371t is likely that this estimate of the scale of difference in total cossugfply
between the two price structures is an undestimate for the reasons previously
mentioned in footnote29 on pagel3. i.e. the avoided generation cost value of
solar uptakas likely to be progressively ovestimated in this analysis for greater
levels of solar uptake; and noting that the partially coseflective scenario

(G

concept

represents a difference in outcomes of approximately $gtillion
in present value terms.

Put another way, we project thahaintaining the lowfixed charge
regulations (but otherwise moving to time costeflective tariff9
would cost New Zealandonsumersapproximately $200nillion in
higher energy supply costg.

4.7 Results for other network areas

As noted earlier, this chapter has presenterksults based on
household usage and deprivatidiata from the Wellington region.

The results for the four other network areas (Auckland, Christchurch,
Dunedin, Hawkes Bay) argenerally similar to those for the
Wellington areg in terms of patterns of outcomes

Oneissuewheredifferences do arise is the effect of movingftdly
costreflective pricingFor Christchurch and Dunedioyr modelling
indicatesthat the initial impactfor the poorest decilevould be to
increase bik by around $100/year on averagécompared to
$11/year in Wellington) As with all network areas, such increases
for the poorest decile would be offset by reductions in wealthier
deciles, resulting zero average bill change across all consumers.

LINE2SOGa wm: az2€tl N dzLJil 1S &8st
projected for the fullycostreflective scenario.
38|f the benefit of EV usage could be accounted for, this difference is expected to

be larger.

Ay wmp
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The longterm impact is also less favourable for these consumers
with a saving of $13/year (Christchurch), an increase of $27/year for
Duneding compared to a reduction of $113/year for Wellington.

These types ofdifferences arelikely to reflect factorsigch as:

1 The extent of correlation between deprivation and total
consumption¢ which will affect the degree to which the LFC
regulations benefit lowincome consumers in different network
areas

1 The extent to which loincome consumers use proportionately
less power at peak timesand which will affect the extent to
which a move to time costflective pricing wilinitially impact
on lowincome consumers.

Appendix Gets out analysien these types of issues.

However, it remains the case that in all five areas, our modelling
indicates that the poorest group of consumers will face higher bills
due to costshifting associated with technology uptake, if present

pricing stuctures are maintained. Across these five network areas,
we estimate that the increase for such consumers would be around
$100/year on average.

www.concept.co.nz 26 24-Mar-17



concept

5 Whichtime-costreflective tariff structures are Figure31 - Different costreflective network tariff structures
likely to give greatest benefit? Installed

(eg Fuse)
(kW /kVA)
Network
-
Customer

(AM D)

The previous analysisdicated that time-costreflective (TCR) tariffs
are expected to providsignificaniongterm benefit:

1 To New Zealandconsumers generally through encouraging
uptake of the most cosgeffective energy technologies

1 To the least affluentonsumersby reducing the currently over

strong reward to install solar PV (given this uptake is associated [&iesiEaie
with costsbeing shifed from the middle- and highefincome to 20T

poorer household$.3® Tume of use

Time-varying

The ENA has identified a range of tariff options that are more-time
costreflective than the current tariff structures.

. . . . . (,rmcal eak
These options are summarisedkigure31, and fall into two main p

categories:

1 Demandbased options that place a charge @ameasure of peak
capamty or demand (these tend to be measured in kW, reflecting

Peak time
rebate

(KS Garil s 2F (GKS 6ANBE NBI dza NE RS PE0r i B3 iR e g A e®et o

. ) ) . al A ) For each of tbese optlons there are soiptions. For example
 Timevarying options@r Wi Aod3a SQ 6 ¢h! 600 g KSNE LINAO RAFT¥SNJ

according to the time of usage (these are basadhe amount of T What SthCthe to use f0f timef-use pricing?
electricity (kWh) that géthrough the pip&during different time - What time blocks to use. Seasonal (e.g. summer / winter),
periods). within-day (e.g. day / night / peak)
% To a much lesser extent timmostreflective tariffs will give lovincome than other customers. However, there is a significant spread of consomp
consumers some small average benefit because, as detailaggandix Csuch patterns, and this correlation is relatively weak.

consumers tend to have consumption which is less correlated with system peak

Wwww.concept.co.nz 27 24-Mar-17



- Whether to onlyrecover variable network costs in the winter
peak time block q
9126 YlIyeé WEQ LISNA2Ra ¢gAff 08
demand for CMD and AMD pricing. E.g. If x was 100, this means
I Odzad2YSNRa RSYlIYyR g2dzf R
hours of ne2 N RSYFYR O0F2NJ / ab5
own demand (for AMD pricing). q

T2KFEG LINRPLR2NIAZ2Y 2F O2ada G2
CAPSP OKINHSa 6KAOK | NB ol &SR
demand ¢ versus fixed (i.e. $/day) charges(Noting hat LFC
NBE3dzE FGA2ya YIFeé NBaudGNRO
implement costreflective pricing).

1 Whether anycombinationof the above variable charge structures
could be used? E.g. TOU in conjunction with a booked capacity
charge.

It is out of sope to consider the relative merits of these different
approachesin any detail However, Concept has done some
provisionalanalysisand modellingvhich has reached the following
high levelconclusions.

1) Charges which recover the variable componenteaifwork costs
AL I YSI adzNB
CMD pricing, and wintgpeakfocussed TOU pricingare likely to
deliver the greatest longerm benefit to consumers generally, and |
low-income customers specifically.

40 Appendix Gletails this analysis of the relative AMD and CMD peakiness of less
affluent customers.

2F Odzai2YSNDEe. F“eé\(@t

_(C
concept

This is kecause:

Such charges will best signal the network edagplications of

dpdk Remding, anR tBu$ BeNUingeytigise the edieietivd @ptake NI &

of technologies which will reduce peak demand (e.g. efficient

-0 S Y I§htisgdansBlation awgod BUKNSrs, snsaitapmliances, T HisT
LINA O shguldiredugeNthe dokt §f nebnawk oravigidh iatha laegn.

Conversely, charges which recover network costs fuamable

having aynaterial dirved-dse charge for sudrdes feBodsRNIE
night periodsg will tend to result in the uptake of technologies

y S U 6 2wNighgesuld ih gosshiftiNgs(e.d. sofarSPNBonidefficlerd aldctici &

heating), or suppression of cesffective technologies such as
electric vehicles.

Because lowncome consume® S tit§ deinahditends to be
relatively more peaky on an AMD basis, but less peaky on a CMD
basis, they will tend to incur a greater proportion of costs from
AMD and booked capacity chargiagproaches® (Noting that

the characteristics of booked capacity chaggare very similar to

that of AMD charging).

2) How network charges are implemented, and their inter

agt}oﬂshiﬁg \ﬁ/ith otaevwon%ng of Ealrjgiggz WH[' sigﬂ'h@:i:_\nily
r i i

mine their efyectlveness.

In particular:
Whether a network charge is more or des £ A { St & (2
LI O1F3ISRQ o6& NBUIFIATSNE 0ST2NEB

charges. Inthis respect, it is notable that some CMD charging (e.g.
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that implemented by Orion) is being-packaged by retailers in company to directly control the appliance (e.g. hot water
such a way as to completely lose thecgrisignal fordemand heating), they are extremely important for helping customers
sourcesg KA OK T NBYy Qi &dzo2SO0id (2 RANGBDONRAGAY diPAfy 30 § ©HIP A IS J & dvads K & NB

lighting, space heating, etc.). Conversely,apgeargshat simple control.
time-of-use pricings starting to result in retailers offering tariffs

) In summary, the range of different possible approaches for the more
with the same structure.

time-costreflective pricing options identified by the ENA, results in
1 Whether a network chargepproachmeans it is more or less a significant range in effective price signals to consumers for
likely that retailers will adopt a timef-use structure for recovery consumption at different times.

of generation charges. In this respect, it appears that where o, moqelling indicates that effective price signatan deliver

retailers fa_ce a timef-use structure for network charges, they significantbenefitsin terms of costs antbng-term bill outcomes
are more likely to adopt such a structure for the recovery of

generation charges. Otherwise, they tend to recover generation We consider that pricing structurebat effectively signahetwork
charges via a flat variable charge. This is important, as not having @nd generationcosts arelikely to perform the best, and could
a time-of-use structure for generation cost recovery will tetud significantlylower customerbills onaverage compared tooptions
incentivise the uptake of technologies which result in eost Which poorly signal these costs.

shifting, and the suppression of cesffective technologies such

as EVs, efficient lighting, insulation, and the like.

9 The timestructure of TOU charge©ur modelling indicates that
a TOU sucture where the variable costs are predominantly
recovered via very high prices in winter peak periods, and little or
no charge at other periods, deliver significantly better lbegn
outcomes than options which have moderate prices in winter
peaks andow-ish prices at other times.

1 Whether CMD approaches are implemented with supplementary
measures to alert customers that a network peak period may
soon be approaching. (e.g-ome displays, smartphone apps,
text alerts, etc.) While such alerts are heequired for appliances
where customers have granted the rights to the network
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6 Movingto more costreflective pricing

6.1 Costreflective pricing is important

We thinkcurrent price structures are likdy to encourage a pattern
of technologyuptake that shiftsostsfrom wealthiercustomersonto
poorer customers¢ raising bills for the poorest consumers by
approximately$100/year on average

Our earlierreports also highlighted that current tariff struges
skew technology uptake in a way thatlikely to:

1 Substantially increase greenhouse emissions;

T{dzoaidllyagalrtte AyONBI &S
and transport needs of the order of $2billion overthe next 20
years.

While movingto cost-reflective tariff structures is the solution, it is
not without its challenges.

6.2

While customersin total will be substantiallybetter off over time
someindividualcustomers will face bill increasés C2NJ D
of customers these increases could be of the ordersevVeral
hundred dollars a yegup to $500 irsomecasesy; albeit offset by
bill decreases for other customers of similar orders of magnitudes
(indeed generally bigger decreases for most customees ole
long-term).

Individual Ll impacts will vary

~

a

Any measures which result in some consumers facing bill increases
will inevitably be harder to implement even if the majority of
consumers will bdéetter off.

(KS O2 &fumgerofe\od &Py,

concept

The fact that some of those facing substantial bill increasetdbe
among the most deprived, adds an additional social welfare
dimensiong even thoughon averagehe most deprived consumers
will be amongthe biggest beneficiaries from a move to madnae-
costreflective tariffs.

It is beyond the scope of this report tmnsider in detail the relative
merit of approaches to managing the implementation of eost
reflective tariffs. However, wenake some higtevel observations

6.3 Change can be phased

Amove to costreflective tariffscould occuthrough a transition over

_ _ $ K &g a8 10z Ry AERIDP 5 (K §
if communicated properlystill retain effectivesignas forconsumers

about the likely longterm benefits of investing in different
technologies.

The signalling effect could be reinforcedy adopting a fastpricing
transition for consumers installingtechnologies with strongly
adverse cosshifting impacts This would reduce the risk of
technology uptake which relies on continued poor pricing structures,

y)./rl]_icp oulqijhtlf_rr}\n}ake further pogress toward improved pricing
more difficult

While a transition would appear sensible for helping manage the
potential bill shocks for existing consumers, thenay not be the
same need to have such transitional pricing for new properties.
Instead, suchproperties could move directly to costflective
structures. Such an approach could potentially also be extended to
people moving properties.

30
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6.4 Opt-in could be offered 6.5 Alternative to the LFGchemeto help poorer consumers

Likewise, it maye beneficial to allow some customers to elect to  Improving pricing structures will inevitably create winners and
immediately transitn to the fully costeflective tariffs. This may be losers, and the key focus should be on poorest consumers, as they
attractivefor those customerswhowanttzd A £ A & S 2 LI A 2 yillihave Eé |éast Rapatify to deal with adverse bill shocks.

give rise to adverse coshifting ¢ e.g. electric vehicles charged At present, the main electricitgector specific tool to help this group

overnight is thelow-fixed chargel(F§scheme. We estimate that this transfers
However, malng it entirely voluntary for customers tcelect approximately $80million annually fronusers with aboveaverage
whether to transition over time to costeflective tariffsis likely to usage to those withhelowaverageusage. And yeit appears to

be problematic Experience suggests that this is likely to result in  provide limited assistance to the poorest consumers.
Wi RPS NE S, wheteorflyQhipde avifoCbenefit will voluntarily
adopt new pricingstructures leaving aump who may bevenmore
difficult to addressn isolation

We estimate the average bittduction for tre most deprived decile
to be around$60/year ¢ an aggregatdransfer of approximately
$10 million/yearto these customer$? Put another way,dr every $1

A 2 s oA

In particular, a substantial proportion of customensy wishto stay GKFG Aa wOz2t f SQonaRktagedzyartS iddvsitadtte a OK S
on flat tariffs in order to benefit from purchasing technologies which  poorest10% ofconsumers. Although the scheme is not designed to

have the effect of shifting costs onto other consumethis would exclusively benefit this group, they are the most vulnerable and this

be undesirable. ratio is indicative of the relativelygor targeting of benefits under

Further, there is likely to be considerable customer inertia around the LFC scheme.

switching to alternative tariff structures; particularly if their A further indication of the relatively poor targeting of benefits under
structure is more complex, and the scale of benefits to individual the LFC scheme is the fact that it will hgpenalisedthose poorest
consumers is hard to evate consumers who have abowa/erage consumptiong some by

substantid amounts. It seems undesirable for a policy aimed at
helping the poorest consumers to actually make matters worse for a
significant number of them.

41 The fact that after two years only a dozen or so customers have elected to move 4?Based on 1.7 million households x 10% x $60/year.
G2 +SO0i-efNse &riff(optivhSappears to demonstrate the extent of this
inertia.
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The LFC also significantly exacerbates the-sluifting effect of solar W9y O2 daNds& depvarks and retailers who, for whatever
PV uptake under flat tariff striigres. Given that the poorest are the reason,are reluctant totransition to tariff structures that are in
least likely to install solar panels on their properties, this effect of the the best longterm interests of consumer®.

LFC will be to progressively increase the bills of the poorest sections

of society.

This begs the question of whether and how assistance lwan
provided to the poorsetconsumers in a more targeted manner. If an
alternative can be identified, that could also be usedetise the
transitionto costreflective tariffsincluding the removal of the LFC,
GKAA ¢2dz R 0SoAYA@ABYNITHLOS yRSWBRAYR ISYSNIftes IyR
the poorest segments of society specifically

It is beyond the scope of this report to consi@ddternatives, but this
issue warrants consideration bylcy makers; including drawing
upon the significant experience from overseas where a large number
of different approaches to targeting assistance for fuel bills have
been tried

6.6 Policy guidance and facilitation

Lastly, it would appear sensible for thete be regulatory and
governmental involvement in this transitida costreflective tariffs

T W SIAGAYAEAAYIAQ AYy (KS LlzofAO SesS G(GKS Y20S o6& &dzlJLJd ASNR G2 Y2NE
costreflective tariffs by being able to provide objective
information demonstrating that such indiives are in the best
interests of New Zealand.

43 In recent consultations on sudbsues, there are a mix of views as to whether  the scope of this report to consid the relative merits of these arguments, and
networks and retailers (for the recovery of retail & metering, and generation costs) what regulatory actions may help deliver the best ldagn outcomes.
costs are inherently incentivised to transition to costlective tariffs. It is beyond
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7 Conclusion

Our analysis shows th@éechnology uptake is likely increase power
oAffa FT2N Ylye 2F bSs
electricity pricing structures are maintained. We expect 84% of the
poorest consumers will face higher power bills due to «tstting
associated vth technology uptake over the next 15 years.

wnSIflyRQa

&
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the benefits can be obtained without requiring a sudden step
change, as long as the direction of change is clear and consumers

have sound information on which to make decisions. . i
L22NBau O2yadzYSNA>2 AT SEAAUAYF
Our analysis also invites a deeper dadesation of how best to assist

the least weloff members of society in relation to power costs. The
main specific tool used at present is the LFC scheme. But this is a
blunt instrumentc it helps many households that have middénd

For this group of consumers, we expect an average rise of $129/year, pigherincomes. It &o hurts poorer households with averager
with increases of $350/year or more in some cases, if existing gpoveaverage usage.

electricity price structures are maintained.

We think current price structure will also encourage a pattern of

And the LFC scheme is likely to become increasingly ineffective as a
means of helping poorer consumers if existing price structures are

technology uptake that causes wider economic costs of up t0 $2 majntained. A rising share of those who qualify f6CLbenefits will
billion, and contributes to higher emissions (as discussed in earlier the middle and highefincome households who install solar panels

separate reports).

To address these issues, we need to adopt electricity pricing 0K G

structures that are better aligned with the true cost of supplying
electricity. This does not mean a rise in average electricity pgces
but instead that prices would better reflect the costs for supplying
different usage profiles.

Our analysis shows that moving costreflective pricing will avoid
the increases that otherwise fall on the poorest consungsaving
them around $113/year on average over time. However, individual
impacts will vary significantlg with much greater reductions for
some customers anthcreases for others. And netgrm impacts
will be less favourable with smaller immediate savings for those
who benefit, and larger increases for others.

These factors highlight the need to carefully consider how best to
move to improved price structes. We think that most (if not all) of

¢ and the costs will fall on those (mainly) less vedllhouseholds
R2y Qi Avyadltf LIySftao

While addressing these questions is beyond the scope of this report,
we hopethis analysis helps to illuminate the issues and traéfs in

the social context, and so contributes to better informed discussion
of the options for New Zealand
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Appendix A. Sensitivity of costshifting To test whether this may alter the technology cssifting
. outcomes, Figure 32 below repeats the costhifting analysis, but
impacts and network costs

assuming that only 15% oétwork costs are driven by peak demand.
Section 2.3 explained that cosshifting arises because of

misalignment between pricing structures and underlying €ost
drivers - particularly in relation to usage at times of peak system
demand.

Figure 32. Effect of technology options on cost shifting under
current price structureg assuming only 15% of network costs are
driven by consumption at peak

600
Theanalysis in that section (shown kirgurel0 previously) assumes
that 55% of network costs (the combination of distribution & 400
transmission) are driven, over the lotgrm, by consumption at
peak. This is based on analysis undertaken in the past by Orion. 200

Slyr

It is important to recognise this variability is over the ldagnm (e.g. i Change in [ 8
over a 40year period), and assumes that over this time period a 1 ;’lrsumer ° = § T I
kW reduction in peak deand will result in a 1kW reduction in _

network capacity needing to be built (or woout assets replaced) Changein 200

. . system cost
with consequent cost savings. 400

However different networks face different circumstances. In W Cost shifted

particular, some networks are facing underlying reducsiom to / (from) -600

demand (e.g. due to population decline in their area). Accordingly, others (Eff.  Home  Eff. EV: Ev:  Solar:

it is possible that in some parts of the country with declining Hehting Insulation  Fricge g::;g;: fﬁf;gt re:eunfd
RSYIFIYRZ | NBRdAZOGAZ2Y Ay LISI]1-RSYIFIYR g2dzt RYyQu tSFER uz F pps: f2y3

This analysis shows that the amsatch between benefit and Cost is
changed for the peakocussed energy efficiency measures (LEDs and
insulation), but the misnatch is largely unchanged for solar panels
and EVs charged overnight.

term reduction in network costs but some significantiywer
amount?

44 However, if there was significant EV uptake, the likelihood of no peak demand
growth in the absence of timeostreflective tariffs wouldseem unlikely; even in
those networks that otherwise face declining demand.
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As such, the conclusioras to the cosshifting effects of current
tariff structures for these technologies are considered robuesten

for networks where there is unlikely to be pedkiven network

investment for the foreseeable future.
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Appendix B. Mode”|ng approach to examining Figure33: Breakdown of average residential bl

Total bill,
$2,040

the impact of alternative charging structures

This appendix describes the detailed modelling approach teed
examine the impact on real customers from potential changes in
tariffs.

71 58aA3dy | wadl ddzaQ ljd2z OKI NHS

The initial step was to set appropriate tariff ratés recovery of
network, generation, and retail & metering charges.

MBIE data was used to determine the average total bill for the
average residential consumer, and the split betwédes three main
components. The results are showrFigure33

Retail Cost Breakdown v02.xlsm

Source: Concept analysis of MBIE data

These average bill amounts were then translated ineriable
$/kWh and fixed $/day charges as follows:

1 Fornetwork OKI NEHS&azx (62 GFINATFTFa 6SNB O
W8z SNE QO

-

¢tKS FTAESR bPkRIe& OKIF NH

initially set at a level which would recover 45% of revenue from
fixed charges iftte standard charge would apply to all consumers.
The lowuser fixed charge was set at the mandated $0.15/day

BYPYwShil At Q O208&8NANd M&diingkdsts. O 2 & (
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level. The variable charges were then set to achieve bill
equivalencebetween the two tariffsfor the thresholdlow-user
customer (9,000 kWh/yrair all customers located in the Lower
South Islandand 8,000 kWh/yr for all other network areas), while
ensuring that when applied to the consumption data for the tens
of thousands of ICPs for each network, the overall revenue
recovery exactly equalled $0 per customer. This required the
development of slightly different tariffs for each network area,
given the variation itustomer consumption in each aré&.

For recovery ofgeneration costs, asingle demandveighted
average $/kWh tariff was created for each network area. The
demand shape for each network area was based on the average
within-day shape across all the tens of thousands of ICPs in each
network, with the price shape being that shown Figure 34
below. This price shape is based on observed historical temporal
variation in wholesale prices, factored in order to achieve a{ime
weighted average of675/MWh (which is consistent with the
current ASX electricity forward curve)

46 A further layer of complication was that it was necessary to create Uncontrolled,
Controlled and Inclusive versionkthese tariffs, with the Controlled and Inclusive
tariffs having a discount to reflect the value of control to the network company.
(Noting that the level of the inclusive tariff required assessment of the proportion
of controlled to uncontrolled load irach network area.). The creation of these
three different versions was considered necessary given that the data was
provided in this form.

(G
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Figure34: Modelled seasonal and diurnal shape of energy prices

300
250

200
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===5ummern
Shoulder b
Shoulder n
100 — Winter b

=== Winter n

50

Half-hour

1 For recovery of theetail and metering02 a i a = |
was created where approximately 50% of costs would be
recovered from fixed charges if applied to all custonféi@nd a
Wi -8z S/&k&on with a regulated fixed charge of $0.15/day.
Again, the variable charges were set to emstirat the total cost
recovered was identical for a customer with annual consumption

47 Although the costeflective tariff would have 100% of retail and metering costs
recovered via fixed chargeshias been observed that there is significant variation
among retailers as to the proportion recovered via fixed charges for their standard
customersg some close 100%, some at the ldiwed charge levels. This may be
due to some retailers wanting to sinifyl matters for compliance with the low

fixed charge regulations. An average value of 50% recovery via fixed was chosen.

www.concept.co.nz
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at the lowuser threshold, whilst also ensuring that the average Figure35: Different costreflective network tariff structures
per customer revenue recovered across all the tens of thousands
of customers in the network area under éwation was exactly St

(eg Fuse)
All of the above charges had GST applied.
Demand-based
(KW/kVA) Network
Customer

(AMD)
An illustration of the types of charging approaches which have been

examined is shown iRigure35. Time-varying
(kWh) Real time

7.2 Assess the impact of an alternative charge.

7.2.1 A range of different charging options were considered

The Electricity Networks Association (ENA) have identiiedriety COSt'trae:i'f‘:;C“Ve
of different chargingstructuresas beingmored O 2NBF f SOG A @

(,rmcal peak

Peak time
rebate

{ 2 dzNB2&Rticirig Options for Electricity Distributbrg (i K&:pterber2d16

A key characteristic of all these tariff structures is to better align the
amount that consumers are charged to measures of their
consumption at the times which drive network costse. periods of
peak system demand.

At a high level, the main approach& charging consumers on such
a basis are:

1 Timevarying kWh onsumptionbased charges based on the
kWh consumed at different times. There are various options
within this:

Wwww.concept.co.nz 38 24-Mar-17
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- Time of usdariffs, with different prices for time blocks which pega!tyA if they gxqeed this level (orA even the a}dvanc,ed
are set in advaree These can vary across the year (i.e. YSUSNI FOuAy3a tA1TS | WYANIUdzZ f -
summer / winter) and/or within the day (e.g. day / night, or consumer if their consumption goes above the booked
day / night / peak) capacity level).
- PeakevenDKI NHS& o6l aSR 2y O2yadzySNE Demargiyasatiehargasia Pased dendmg actual measure of
actualpeak events, with the timing of when such peak events O2yadzYSNRQ YIFIEAYdzY RSYlIYR®

occurring not keing known in advande Network peak demandharges (also known as coincident

- Real time pricing. This only applies to the recovery of maximum demand (CMD) or coincident peak demand
gK2t SaltS SySNHe Ozaias o6KSNBoe 602 pHdey INES 3I@F 2SRi22 Wi L2 (0@ v & dzY
tariffs based on the halfiourly wholesale spot market. during periods of networkvide peak demand.
 Demandbased charge® 8 SR 2y &2YS YSI &dz2NB ~ 2GonsGieypeakdenddmarges (also known as anytime
peak demand, measured on a kW or kVA bd8isThere are maximum demand (AMD)) are based on the maximum
variations within this family of approaches: demand recorded for each consumer, irrespective of when

- Capacitybased charges, based on the amount of network that maximum demand occurred during the year.

capacity consumers are deemed to be paying for. In turn, this Among these different cogeflective distribution charging

can either be based on: approaches, the ENA has identified a-seth which it has identified
~ Theinstalled fuse at the property (typically 14 KVA for a as being r_nolst appropriate to progress. These are shaded green in
. . . Figure35, i.e.:
residential property), with all consumers that have the
same size fuse getting charged the same amount; or { Timeof-use charging

Thebookedcapacity, noting that advanced meters openup 1 Network peak demand charge (referred to as a coincident peak
the potential for consumers to elect to go onto awnler demand, CPD, approach)

capacity setting, and customers incurring some form of 1 Anytime maximum demand (AMD) charging

48E.g. The peak event(s) may predominantly occur in July one year, and August the relatively second order effect, and thus Kviised and kVAased approaches can

next, depending on whether the respective months were particularly cold or not.  be considered broadly equivalent.

Y¢KS RAFTFSNBYOS o0SisSSy 12 FyR 1! NBtlLGSa G2 | O2yadzYySNRa LIRgSNI FI Ol2NW®
However, for the pysoses of considering tariff structures, power factor is a
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1 Booked capacity charging 1 The level and structure of timef-use charges. Key design

The model was designed to enable examimatof moving to any of choices relate to:

these ENAdentified preferred options (or any combination),
including whether such options were to be compliant with the {ow
fixed charge regulations, or not.

The temporal structure of the tariff, i.e. whether to have:

Any seasonal structure (e.g. summer/winter, or
summer/shoulder/winter)

Further, it was designed to enable examination of the implications . . .
of the variousdesign choicefor each of these options, including Anydiurnalstructure (e.g. day/night, or day/night/pea
The extent to whichtariffs should vary between these
different time periods. Thus at one extreme network prices
could be zero for all periods except the winter peak period,
whilst at the other extreme, there could be relatively little

variation in the level of prices betwa different time periods.

1 The proportion of network costs to recover from fixed charges.
Thus, irrespective of which of the above consumption/demand
based charging approaches are chosen, the tariff consequences
will be very different depending on whether the vast majority of
costs were still recovered via a fixed $/day charge, or whether the

vast majority of costs were recovered via consumption and/or 722 A small sukset of charging approaches was used for
demand based charges. detailed analysis

T The proportion of costs recovered from consuropt versus Although designed to look at the implications of these different
demandbased approaches. Thus, even if a network were to gptions, in the end the analysis focussedamery small suiset of

adopt demanebased charging for the recovery of the majority of  options which evaluatedhe outcomes from changing the structure
its costs, it may still choose to recover some of its costs via in two dimensions

consumptionbased charges. _ . . . . . :
1 Time costreflectivity, with one option being a continuation of the

flat structure, and the other being highly timecostreflective
approach where:

- a timeof-use structure was usedfor the recovey of
generation costs (with the $/kWh price for each time block

oWt SIF1Q LISNA2RA INB GeLAOrftte GKS Y2NYyAy3a |yR GSYAy3 LISNAZ2R& | NRdzyR GKS
when people go to/from work.
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being based on the demandeighted average price for that 7.2.3 Evaluate the impact of alternative structures

timeblock) In producing each alternative tariff structure, it was necessary to

- recovery othosenetwork costdleemed to be driven by peak achieve internal consistency for recovery of both network and retail
demand was through charges that applied almost entirely & metering costs.

duringwinter peak time periods With regards to network tariff this required.

- no time differentiation in any $/kWh costs for recovery of

: ) 1 Ensuring that each optiowas revenue neutral. l.aecovers
retail and metering

exactly the correct amount of network revenue from across the

1 Whether the tariffs were lowlixed charge compliant, or not. In tens of thousands of customers modelled.
futures where the LFC requirements were removepl, the recovery ~ C2NJ GKS AYAGALE WAGFGAOQ SGIf dzt
of 45% of network costand 100% of retail & metering costs was

) : this means that each tariff option recovers exactly the same
achieved by the $/day fixed charge.

amount of network revenue from across the tens of
Focussing on this stdet of options enabled examination of thousands of consumers modelled.

changing the key factors impacting on the coeflectivity of tariffs, C2NJ GKS WREYIYAOQ S§@Htdd GAzZya O
g?‘ U K2 dzd . 3 S.u UAy3 t 2 ®us sukaptionsKthat Wy 2 A a (,Soﬁ)surﬁ:"erT de}h%&due@)&) I\!tgchnology uptakethis also

said, as set out in sectid® our analysis identified that the range of required determining the change in network costs due to a
different approaches would have different outcomekargely being change in peak demand, and then setting the network tariffs

differences in degree than absolute nature. for a given structure to ensure that exactly that amount of

In summary, the four main tariff structures that were considered revenue is collected from across the tens of thousands of
were customers modelled.
1 Flat + LFC compliant (the status quo) 1 Ensuring thatthe tariffs meet the lowfixed charge requirements

{ Flat but LFC removed in the options where the lowixed charge regulations continue

1 Timecostreflective + LFC compliant

1 Timecostreflective and LFC removéfililly costreflective)
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l.e. bill equivalence for customers whose annual consumption is In scenarios looking at technology uptake, a random function was
at the level of the LFC threshaldl. develgped which would simulate the uptake of such technology by

individual ICPs which overall would deliver the total level of uptake
across all consumers, and yet achieve the differential rates of uptake
across the different deprivation deciles.

1 Ensuring that the level afietwork discount given to controlled
load is consistent across the different charging approaches, and
for the different metering configurations.

Each customeriat was modelled as having taken up the particular

type of technology (e.g. solar PV, EV, peak efficiency measures)

would then have their consumption profile altered accordingly,
which would feed through into a revised bill for the tariff structure
under examination.

For new tariff structures (i.e. timef-use, capacity, or demand
based) the tariffs have been set such thaketlsame overall
discount is achieved for controlled load relative to uncontrolled
load.

For recovery of retail & metering costs, the main complexity was
ensuring the tariffs were lofixed charge complia, yet recovered

the target $3®/customer across albf the tens of thousands of
customers modelled, for scenarios where customer demand was
evaluated as changing due to technology uptake.

This ICBpecific modelling approach allowed for examination of the
range of likely outcomeg something that would be lost through
considering customer segments using average profiles.

Developing tariff structures which satisfy all the above constraints is
not trivial, and has required the developmentafelatively complex
tariff model. However, initial analysis of the problem revealed that
not to take account of such complexity risked the production of
results which either missed important phenomena, or potentially
produced misleading results.

Each taiff structure would then be combined with the hdiburly
demand for each of the thousands of customers in each network
area, to work out the bill impact for each individual customer.

51 Capacity and demanbased charges wengot considered to be fixed charges because consumers have the ability to alter their demand at times of peak, or alter
for the purposes of meeting the lofixed charge regulations. This is consistent  the amount of capacity they book, such charges should not be considered fixed.
gAOK GKS 9t SOGNROAGE ! dziK2NXUG& Qthat, 3dzA Ry OS 2y &adzOK YIGGSNEE ¢gKSNB Ad adl dSR
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Appendix C. Characteristics of consumers
which will drive the natureand scale of bill
impacts, and the extent of correlation with
social deprivation

The main body of the report highlighted that changes in the
structure of tariffs and/or significant uptake of certain technologies
(e.g. solar PV) could result in some constsrfacing significant bill
increases, while others woukkebill decreases.

It further identified that the key characteristics which will drive
whether a consumer will face an increase or decrease (and by how
much) are:

1 The size and shape of their consurop. i.e. do they consume a
f20 2N ftAGGESET YR Aa

1 Whether or not they take up a technology that would result in
significant cosshifting under certain tariff structures.

This appendipresentsanalysis of theextent to which there is any
correlation between sockeconomic deprivation and the above
factors.

Extent of relationship between deprivation and key
consumption characteristics

This subsection presents the results of the analysis looking at the
hal-hourly consumption data provided for over 100,000 ICPs and
comparing with census data on deprivation.

G§KSANI OagPs.dzY LG A2y NBf I A0St e
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concept

Results are shown for five network areas:
1 Auckland

1 Wellington

1 Christchurch

1 Hawkes Bay

1 Dunedin

ICP data was provided for other networks, but the relativehalk

number of ICPs for these networks (< 5,000) was deemed insufficient

to be statisticallyrobust This was assessed through doing statistical
analysis on random smaller samples from the networks with larger
numbers of ICPs, and finding out that relationships that are apparent

with 10,000+ ICPs, start to break down with only a few thousand
FErEd 2N WLISEH

Resllts for the Powerco network have been excluded, even though
GKSNE 6SNB I NBHS ydzYoSNE 2F L/taod
fact several networks which are geographically dispersed, with
differences in meter and tariff configurations across thisaar This

could affect the nature of consumption patterns making it harder to
compare like with like.

Relationship between deprivation and total consumption

Firstly, there appears to be a positive correlation with secio
economic status and electricity camaption. i.e. ingeneralhigher
socioeconomic households consume more than lower socio
economic households. This is shown in the figures below which
expresses this relationship as beingiaversecorrelation between

43
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deprivation score and consumptioq noting that the higher the

A A i A Auckland Depn vs total consumption
deprivation score, the lower the soeeonomic status. 30,000
However, this correlation is not very strong, and the graphs show
that there are a significant number of consumers in the most 25,000
deprived decile who have consumption that mneiderably above L
the average, and likewise some very affluent consumers who have
much lower than average consumption. % 20,000
S
Wellington Depn vs total consumption i1
30,000 E 15,000
S
25,000 § 10,000
<
£ 20000 >000 T 2413013290
= ) R’ =0.0171
o £
£ 15,000 0
2 800 900 1,000 1,100 1,200 1,300 1,400 1,500
§ High socio-economic <--- Deprivation score ---> LOW SOCIO-€CONOMIC sscmianaysis vazsism
g 10,000
< M
5,000 Vs ek 412731
lERﬁ;o.oms
) :
800 900 1,000 1,100 1,200 1,300 1,400 1,500
High socio-economic <--- Deprivation score ---> Low 50Ci0-8CONOMIC secianaiysie 23 ism
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Annual consumption (kWh)

Christchurch Depn vs total consumption
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Annual consumption (kWh})
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Dunedin Depn vs total consumption
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7B+17473 ]
s0pR79 "
Fpn
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Hawkes Bay Depn vs total consumption Wellington consumption
30,000 20,000
18,000
25,000 16.000 Percentile
o 95%
= z 14000 * 85%
E 20,000 = . 4
= — 0,
5 = 12,000 . i ® 75%
% g_ . .. ° @65%
€ 15,000 € 10,000 ® o-i-gl-e--e-l-e ® 50%
2 2 ) b4 . o
£ £ e o ° ® 35%
3 g O 90 o ° ° °
= = 8000 g O o (o) ° ° e ©® o (3 ® 25%
pum | =2
< 10,000 = ® o o $ & & 25 2 O e  ©15%
) ®
< < 6,000 ® o o @© ® 50
L] ® e o ® ® °
® L L] ® ® ® e [ ] O Average
2,000 |-2-i-ei-giT-re el el o2 e N &
5,000 ) [ ® °
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800 900 1,000 1,100 1,200 1,300 1,400 1,500 12 3 4 5 6 7 8 9 10 All
High socio-economic <--- Deprivation score ---> LOwW 50CIO-BCONOMIC secimnsiysic 23 wism High socio-economic <--- Deprivation decile ---> Low 50Ci0-eCON0OMIiGacsiamsisi vzssm
This data is shown in a different form, focussing on the different
deprivation deciles, in the following graphs.
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Auckland consumption Christchurch consumption
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There are a number of probable causal factors for this relationship Figure 36: 2013 Census reported proportion of householdgh
between deprivation and consumption, including the fact that higher different types of heating
socieeconomic households:

100%

1 tend to live in larger houses that require more heating and 90% et
e " —Electrici
lighting; £ so0% \ ¥

1 can afford more aplances; and T 70%

z —Gas

{1 are unlikely to be budget constrained in terms of ability to paying 2 ©0%
energy bills. i.e. Some individuals in the lowest secienomic S 50% G
groups will be foregoing energy services (including heating and 5 40%
lighting) because they are unable to pay tleem. S 30%

: o : : S —No heati

This last point is illustrated bifigure 36 which shows that the £ 20% T~ o neating

proportion of households in the most deprived decile that were 10% ‘\}

reported as having no space hgm was ningimes greater than 0%
those in the most affluent decile. 1 2 3 4 5 6 7 8 9 10
Least deprived <-- Decile --> Most deprived

ICF_demand_analysE_wldxlsm

In terms of the tariff implications of the relationship between annual
consumption and deprivation, this relationship suggests that lower
fixed charges willgenerally be better for low socieeconomic
households.

However, while this will generally be the case, there are a significant
number of low soci@conomic consumers lwo have consumption
that is considerably above the averafgeg. large households who
have electric heatingand thus willhave been worse off from low
fixed chargex; some of whom will have faced higher bills of the
order of several hundred dollars.
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Smilarly, while more wealthy consumers will generally have faced The following graphs demonstrate thatpwer socieeconomic
However, this

bill increases because of the LFC, a very large number of the mostconsimers appear to be peakier on average.

affluent will have enjoyed substantial bill decreases.

Overall, it is estimated that the LF@s resulted in approximately
$180 million being transferred annually from one set of customers
to another set of customers, in order to deliver:

9 an average bill reduction for customers in the poorest decile of
$60/year; but

-> Peakier

1 with some of the poorest customers facing bill increases of
several hundred dollars a year.

wSt I iA2yaKALl 0SG6SSy RSridMNdug |l A
peakiness

The next factor which will drive the nature and scale of altered tariff
oAff AYLIOG 2y | O2yadzYSNJ Aa K
general,consumers whose demand profile is peakier than average
will face higher bills from a move to a peakier tariff structure (i.e. one
GKId NBO2@YSNAR | 3INBFISNI | Y2dzy
consumption at peak times), and vice versa for consumers whose §
demard profile is flatter than average.

<-- Anytime peak kW / average kW --

One measure of the peakiness of demand is the ratio of the
O dza i 2iMdIFidlBdeasured peak demand over the course of the
year (known as Anytime Peak Demand, APD) versus their average
level of demand. For example, ansumer who consumes 7,000
kWh during the year has an average demand of 7,000 k\8}760

hrs = 0.8 kW. If their measured APD was 7 kW, their ratio of APD/Avg
demand would be 7 + 0.8 = 8.75.

40
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Wellington Depn vs APD-based peak/average dem

y =i0.0037x + 5.6567
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r

B Q

relationship is not very strong, with a wide variation of peakiness
across the different socieconomic segments.

Aaod
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Auckland Depn vs APD-based peak/average dem Christchurch Depn vs APD-based peak/average dem
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Dunedin Depn vs APD-based peak/average dem Hawkes Bay Depn vs APD-based peak/average dem
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Hawkes Bay anytime peak / avg demand Wellington Total demand vs APD/Avg dem
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This observed relationship, such as it is, is likely to be manectién
of low income consumers tending to have lower total demand. Or,
put another way, it is hard for consumers who consume a lot of
power (which tends to be higher soed@onomic consumers) to also
be peaky.
This is shown in the following graph of tleerrelation between
O2yadzYSNEAQ uzul f RSYIYR YR UOKSANINIUOAZ 2F lyeuAYS LISI]1 02
demand.
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Auckland Total demand vs APD/Avg dem

Christchurch Total demand vs APD/Avg dem
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Dunedin Total demand vs APD/Avg dem Hawkes Bay Total demand vs APD/Avg dem
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The key tariff implication of the above relationship between APD and
sociceconomic measure is that a move to a tariff structure which
chargesbasedyo | Y S| a dzNB antimépeak(@g/ AP@xY S NI a
or booked capacity pricingill tend to result in relative increases for
lower socieeconomic consumers.
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W é f I l:l A2 )/ AKAL) © é L] é S é y R LINJ @ I L] A2 Wellington Deprivation vs coincident peak/average demand (with coincident demand 2 y l:l 2
t K K d q measured during top 10 periods of network demand
network pea eman 10

The arguably m@ appropriate measure of the peakiness of a
consumer for charging purposes is to measure their demand during
those periods when theetworkis experiencing peak demand. This
WO2AYOARSYG LISF]1 RSYFYRQ 6/t50
a consumer igontributing to the highest periods of system peak
demand which are the biggest driver of network expenditure.

The following graphs show the peakiness of consumers as measured
by the ratio of their coincident peak kW demand to their average kW
demand (wih coincident peak demand being their measured
demand during the top 10 periods of networlegk demandg as
assessed by summing the khtfurly demand across the thousands

Coincident peak kW / average kW ---> Peakier

e yeo 0.0012%.4 40217

of ICPs for each network vo2 e G005
5
These graphs show that consumers in the lowest secamornic = 1
decile tend to consume proportionatelgssof their power during . R LR e . )
system peak periods compared to other consumers. However: 800 900 1,000 1,100 1,200 1,300 1,400 1,500
High socio-economic <--- Deprivation score ---> Low SOCIO-8CONOMIC sucisisnsiysic vaz xism

1 there appears to be variation between networks as to the extent
of this correlation (with some networks exhibiting little
correlation); and

1 within each soci@lemographic decile there is significant variation
Fa G2 O2yadzYSNEQ NBftFGAGOS O2yUNROGdziA2Y G2 aeadasSy LIS
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