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E)(ECUTIVE SUVIMARY

The Nuional Fuel Gas Disnibution Corporation (l'lTG) has been operating the Low-lncome

Residestial Assistace progran (LIRA) in is pesrnsylvania service area to help irs payllent-

troubled customers since eariy I992.

Foilowing ap,proval by the Pennsylvania Public Utiliry Commissiou (PUC) in December 1991'

the LiRA program began as a 36-month special nriff pilot offered to 1,000 customers in 14

counties serviced by NFG in Nonhwesrera Pennsylvania- In May 1996, NFG petitioned the PUC

for a conrinuarion-and expansion of the special rariff. In February 1997, the comnission

approved the peririon, and NFG was allowed to expand the services offered by the LiRA

progaln to 5,000 customErs.

The LIRA progra$ uses a comprehensive approach. combining several features that loge*rer

provide economic relief for payment-troubled customers and help reduce credit and collection

.o*. Many of these fearues are refinements based on the experiences learaed in the

Pennsylvania Pilot and the New York LIRA Proglam. The program's incentives include:

o A three-tiered discounted rarc structure;

Payme,nt budgeting;

Arrearage forgiveness over a l2-month period when Payments are made on time;

A conscrvation credit for each urnirof gas consaved;

Energy audits and weatherizadon measures;

case managemeDr techniques to help panicipans better manage thcir bius; and

Conservadon education and assistance in maximi.ing houschold resources by linking

ctrstomsrs to ali available income supPort programs'

EVALUATION GOALS AI{D METHODOLOGY

The evaluation involves a three-stage effort:

l t t



. Stsgc l: Siruation assessment, research design and sarnpling a anstomer survey, and a

process uralysis rbat focuses on a qualitative :isses.qrnent of the progrsm's operatiou. A
prwious report surnmarized the results of the process ,nalysis.r

o Stage 2: A prcliminary paymeat and zfisarage analysis, a gas use analysis, and a benefit-
cost analysis. The marn objectives of this phase are:

l. Estimate the program impact on frequency and amount of participant

palroent;

2.--Estimate the progxam irrpact on gas use; and

3. Conduct a benefit-cost analysis.

. Stege 3: The final stage of the analysis will revisit the findings reported here, as well as

repon findings of a follow-up anaiysis of the LIRA custonrer paymsnl Panerns, iurearage,
gas use and the program's bcnefits and costs.

This report summarizes rhe results of Stage 2. The analysis focused on three groups of
participants and a nonparticipant (comparison) group. Participants included:

. Tler l: Customers whose income fell between jYo to 5flo of the federal Poverry level.

. Tier 2: Customers whose income fell berween 5l% to t l0% of the federal povqty level.

. Ticr 3: Customers whose income fell benleen lll% to 150% of the federal poyerty

level.

Nouparticipauts included two groups:

r Group A: Former LIRA panicipants who wcre dropped from thc Program due to not
having fuIfi lled certain requirements.

o Group B: NFG cusromers who had met the eligibility requirement, wetre invited to

participate, but either declined or did not complete the necessary sleps to become
participants.

Data used in the analysis were compiled from five primary sources:

. LIRA Program Files;

' See Hacr\ H., Miller, E., and M. Penrssi, "Process Evaluetion of &c LowJacoElc Rcsidentral Prograra" Bankat

& Cbldcrlia. FiDrl Repon. March 23, 1999'
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. Clstoner Files;

. Gas Consuurption (Billing) Files:

. Curomer Transaction Files; aud

. Cost/Finansial Data Files'

I-uformation fiom all five sotuces was merged into a single database' Table I shows the

d,isposition of panicipant and nonparticipant samples used in the uralysis'

Table I

Number of Customers Used in the Anelysis

Group Number

Partrcipants 531

NonparticiPants l4) 174

NonpanioPans (B) 1J88

once the evaluuion darabase wils prepared, several indices were compured for thc participant

and uonparticipant goups. comparisors betwecn the pro'portioual change in participant and

noryarticipant indicl were conducted using standard statistical tesB- A billing analysis was

performed to estiraate the impact of the weatherizatiou portion of rhe program on the

participauts, eoergy consumpdon. A net cash flow analysis was also conduaed to estimate tbe

cost-effcctiveness of the Progam'

FIIIDINGS

ovcrarl, tbc program has been successful in moving most of thc indices in the rigbt dir'ction' All

esdmated rmpacts are based on a comparison uct*,een the participant and both nouparticipant

groups.Assuch,allcalcularionsareestimatesofnetprogamlnpscts'

The evaluation findings are as follows:

o Tbe number of palroents made by the participants increased by 30% (an avcrage of 2'2

Pa)ments Per Parti ciPant)'

. The perceilage of the bill paid per participant incrcased by i0%'



The payrnent amounr per panrcipanr decreased by z?%] (approximately sl82)'

Thebilledamounrperparticipantdecreasedby?loh(Nvroximatelys3lE)'

The amounr of Low Ilcome Home Energy Assistance program (r^tr{EAp) assistance

received by dre p.nirip-rs decreased by 1% (approximarely s7)'

Despite the rate discounr offered by the progrzur, the participanrs qid nor increase their

encrry consumPtion'

Some participanu also received weathcrtzation serrrices' These bave wioessed a

reduction of approximateiy 78 Ccf in energy consr:nption'

F ina l l y ,overa i l , theprogramrvass l igb t lycos te f fecdve 'w i thanetpresentva lueof
improved cash flow of $25'023'

Figure I

Changes in Major ludices
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I. INTRODUCTIOTT

The Natiooal Fuel Gas Distribudon Corporarion (J'IFG) bas been operating the Low-Ilrcome

Residential Assistance progam (LIRA) io in pennsylvania service arca to help is Pa)'ment-

troubicd, custorDers since early 1gg2. Ttre overall goal of rhe LIRA pro-5an bas been to increase

the number and the amounts of payrrens received from payrnent'toubled ctstomers utd to

reduce the bruden of arrearzge and collecrion expenses

Foliowrng approval by the Penns/vania Public utility commission (Puc) in December l99l'

the LIRA program began as a 36-m.;,h rp*i"lttnif pilot offered to 1,000 customers in 14

counties serviced by NFG in Nonfrwetit* p**ylvania' The progam continued to oPerate

beyond tl* expuatiin aat. to alrow r* no,i.t ,u.l*tion of its results and accomplishments'

The favorable evaluation resuits of the pilot program- prepared by researchec u Temple

Univeniry prompted NFG ro petition tUe pUC in'Ma' tggg for a continuation and expansion of

rhe special rariff. io f.U*.ry 1997, the Cornrnission approved the petition' and NFG was

aliowed ro expand rhe services offered by the LIRA Program to 5'000 customers' currcntly'

LIRA has 2.959 ParticiPanrs''

The LIRA pro_eram is operated by NFG's ouueach and Education Deparrment. The progrT m

takes a comprehmsive approach, combining severar features thar rcgether pmvide economic

relief for paymanr-roubled customers and help reduce crcdit and collection costs. Many of these

fear'res are refr'emenu based on the experienc.s learned in the Peoruylvania Pilot and the New

Yo* LIRA Progam. TheY include:

o A tbree-tiered discounted rate stnrcnue;

. Paylenr budgcting;

. Arrearage forgiveness ovcr a 12-month period when Payments are made on rime;

r A conservation credit for each unit ofgas conservcd;

r Energ! audits and weatherization measures;

. Case managefnent techniques to help panicipants befier manage their bills:

. Conservarion education; and

o Assistance in macimizing horse5old resources by linking cuslomers to all available

income suPPon Programs'

) this 6gnrc reflecs a:rollment as of 7120/99'



Thesefeatruesworkrogethulocrcatearichmixofberref i tsforcrstornersandNFG.Lower,
more affordabre utiliry rares and,r.rog.-iorg:T*:{ow cu$omers to carch up on their bills

and assist them in deveiopiug bena tt-'ry:tilt-lt:.T: io hrrn' lowers the cost of procesnng

oast_due accourrs;il;-"'nr thatNFG must write offas rurcolrectible debt'

EVALUATION GOALS

T o a s s e s s t b e p e r f o r m a n c e o f i t s P e n n s y l v a n i a L I R A p r o g r a m ' N F G
c o m p r e h e o s i v e e f f o n t o e v a l u a t e t h e P r o g r a m ' s g o a l s , p r o c e s s e s '
.r."tpfi*..*' The euatuation is a tbree-suge effort

has undertai(en a

operations, and

o Sage I conSisted of a sinlation asses$nent' Iesealch desig urd sampling' a customer

sun'ey'andaprocessarralpisthatfocusedonaquatitativcassessmcntoftheprogran's
operation. A previots rePort srrmmarized the results or,i,. Process arralysis.a

o Stage 2 is the cu:rent phase of the analysis' This report summarizes the results of a

prcl imirraryPaymei landarrearageanalysis,agssrrseanalysis,andaberref i t -cost
analPis.

. stage 3 wrll revrsit the findings reported bere' as well as report findings of a follow-uP

onalysis of tbe LIRA customer paymerrt patterns' alrealage, gas use and the program's

bcnefits and costs'

SpecificaUy,tbis rcport's (Srage 2) main objecuvcs are to:

. Estimate the progIu.n impact on frequency urd amount of payments made by

ParticiPanls;

. Estimate the progran impact on gas use; and

. Conduet a benefit-cost analYsis'

. See Hacrl' H., Millcr. E.. aod M. Pcrussi' .Process Ev:lrretiou of the Low.Income Residerrdal Progrrrn'' Barakat

* Cf.tOof- Fiul Rcpon' March 23' 1999'
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tr. EVALUATION DESIGN

The irpact analysis of the LIRA PToerT Ol51l1,:o1^1|t ro provi& reasonable and reliable

esd.mares of the program,s impacf and o asscss is economic performance. ThE evalu'tion

design was based i ,*rr,og the .ir*g. io LIRA participans' panenr behavior and

arrearages rasurting from the progr.-. ri en$:re ttrat Ly ouseioro differences could be

justi'ably atuibuted to the prog'rm, the change in participan*' behavior. ** comparcd to

changesinagroupofcomparable,uoapani,ip",*E..T.o'*.Arrideuticalevalrrationdesign
was employed in evaluatilg the impacts ortu. i'{ew York National Fuel LIRA Program'

The analysis focrsed on three groups of participurts and a nonparticipant (comparison) group:

ParticiPena

.Tier l :Customerswhoseincomefel lbetwccrr0o/oto50%ofthefederalpoverry level .

o Ticr 2: Ctstomers whose incomc fell bewee n' 51%to I l0% of the federal Poverty level'

. T i e r 3 : C r s t o m e r s w h o s e i n c o m e f e l l b e t w e e n : I | l % t o t 5 0 % o f t h e f e d e r a l p o v e f t y
level.

NonParticiPalts

We defined two grouPs to act as nonparticipanVcomparison FouPs:

o Group A: Fonner LIRA participants who were dropped from thc program due to not

having fuifilled certain requiremeots (see disctssion below)'

r Group B: NFG custom*s who had met thc eligibilir,v requiremenL were invited to

participate, but eirher deciined or did oot 
"o'oplete 

the necessary steps to become

ParticiPants'

EVALUATION CHALLENGES AT'[D ISSTJES

Defining thc Test Periods

Botb the biliing and uansaction anaryses require a definition of prc and post analysis periods'

There .oe rwo possible approachcs. on. 
"pproach 

is ,o d"fr. nro specific year-long periods and

apply them ro all customets in the snrdy (i.e., all ..,,lomef,s would have the same Pre and post

periods). elt *"rir,"ly, the rotling time period approach dcfines a d'iffercot analysis period for

each panicipurr uasei on the day the ctstomer joins the program'



For this evaluadon, we cbose a roiiing time period approach in deflrring the panicipants' pre and

pos tbe periods. {Jnlikg participants, *op*it'P'nl d: 
"til""t 

a tp*ifit evcot that can be

rsed to defiDe a cutoff period. n,r..roti tbc cut-off rorfu uonpallcipants' pre period was

defincd rs vllg.-,tbe averag. p.n .rpJion 't'n date' Consequeotty' 12 mo'ths &om Ztl97 to

rr3rgEwcre dcfiDcd as the pr" prio'-a,r,. tz montrs tiur uiige to 1/31/99 wcre defined

as the post period..crstornecs were required to have at least 300 metered days (approximately teo

moutbs of dara) to be incr'ded in tbe tnruactionibilling anarnis. As we derived annual estimates

for the transaction aoalysis, aajusmeots were made to the anolmts paid' amo'nts biued' and the

u'mber of paymeots. These adjrsments removed any possible biases caused by oumber of dap

(e.g., 300 vs. 36-5, or 400 vs' 365)'

Delining thc Control GrouP

Theprimarychallengeinthise'/a]uaionwaschoosingtheappropriatecomparisongpup.In
traditional DSM evaluatiors, oooprrtiJip-ts are defined 

" 
O+n.*l: fty the opomrnity to

panicipate but did not- This method .- 
","ttt 

problerns with self-sciection''

For this evaluation, we chose .o 'se rwo custorucr seEnents 'o act as the comparison grouP:

Group A: uRA c',tlstomets who dmpped out of the program beforE gr.aduating' This goup

contains srstomecs who are identical to rbe p.niap.is (i" ftT, *:t *t*^ 
P1.:tl::

panicipants ooo. tine). Ttrey diffcr from participantsonly in that they chose trot to coDnrlue

intheprogran.ThefactthattheychoseuottofiDishtheprogram'ly9'maynotbeacaue
of couccrn over self-selcction. As Fig're 2 demonsuates, nearry barf (tAo/o) of these

crrstomcrs simply failed,o r"rpood a ioi*"tionreq'csts, a'd.3o% had moved' Tcn perceot

refised to complete u! 'rerry s'ryey, and approxirrately 160/o dropped out for otbsr rcasons'

None of tbese ,.uror* necessuilf ;di;. . ,ipin.-idiff.ruo.. betwecn the participating

customers and this comparison glouP'

5 scu-sctcction is r stetisdcar ptobleo tbrt occ'rs in progrros *irh vol'ntary parrcipstion lt tar$ pbce wbcu

bc p..sip.c ars difrcrcst in a sysrroetic f.,hi@ frorn uqanictpurs c. triaiog bias is trt esd'rred

rnprct mey bc, ., I;p.ro"uy, oue ro this diffcrcocc 6$6 rhrq tbc ucatrrnt'



Figure Z

Reasons for Dropping Out of the Program

o Tnditiooelly. evaluators have uscd thc diffcreoce of differrnce (absolurc ctran8e) approach rrbcre tbe D3l il4act

is meastred as:

Net ImpACt = (POS' *arp,o., 
- Pfe r"*tr.., ) 

- (POSI to"rtrxi*aa,t 
- Preo^"p""')

Group B: LlRA-eiigible customers.who' for a variety of leasons' h'ave not yet comPleted the

srcps necessary to become participans. If thesc c'srorBers have not gone rbrough th'

necessar,v steps because rhey are fundamcntally diffcrent, then self.selecrion is a problerr' If

they have nor gone through the process because of inconvenience or tuving neglcc*d to rake

the nscessary stePs, etc., then self-selection is not a problan' lt is difficult' given the

available data, to iir.r* the reasons for not complcting the enrollment process'

To minimize the effect of serf-serecrion, if auy, we chose to only ue thc proponional change tn

akeyvariabieratherthantheabsolutechangeiuaErea$ug6f..whatwouldhavehappenedinthe
absence of the program.,, This is becar,rse ihe size of the absorure change is more likely to be

'npacted by serf-setcdon rhan rtr,ar of the proponionar change. The folrowing model was used in

L-.rriog progr* impacts for rnosr of rhe choseo indicaton:

Net Impac, =W P7€ p*i,ipon,', 
- Post o."pn'''

Where x refen to the indicator (e'g'' number of paymenr made) of interest'6
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DAIA

DatausedinthisanalysiswerecomPiledfromfivePrimarysources:

. LIRA progrrm Files: Srrmmary information ou program parocipanB' such as start date'

o customer Files: Tbe complete progrrm data tracking database maintained by NFG

containiug basic information on .iigiutt customcF' *ti tt unrque ID n'rmbers' ac@unt

informatiou, address' etc'

. Gas consumption @*ling) F*es: pre and post prograrn participation consu*puon

recordsforallparticipursandtheco4arisong""e.Th'sedataincludedreaddate,Ccf
rucd' and treating degree-days (iDD)'

r customer Trensection Fires: complete ransaction records for participants and the

cornparisongoup,beginningoneyearbefore*,.programstartdatearrdconunrringto
presEnt'

ecosuFiaaucirlDateFiles:Sumraaryofprogramco*s(adminisfadve'operatiors'erc') '
comp|uly cost of capital, inliation nrte, amoutl 

"iJ.iirirgiven' 
collection costs' etc' All

these dara were used in conducting the cost-cffectiveness analysis'

Information fto- a' five sources was merged ino a single daabase' Tabte 2 shows the

disposition of participant and _oy1n*i"inaai 
sampres ,oed is rhe anarysis' After date w'r'

screcned-fo, oJrr, " 
.tal of s:i poti.ipants and t,soinonparticipants were available for

anallais.'

, Nsoprrricbasls iDcludcd 174 cusronllwho &opped out !G,1u91) 
and I'3tE 6$tomsrs who wcre cligfulc but

did nor r* *orr.ii a*',**rioo ta.upi) rot a oral of 1,562 Dor'emcipants'



CouPosidon of StudY
Teble 2

fotat iod€basc
incomc ticr



trI. PAYMENT BEHAVIOR AI{D ARREARS

ThepaynentbebaviorarraiysisexaminedtheeffectsthattbeLIRAPtogamhashadonthe
panicipants' payorent amounts ana tequency' Any cbange in participants' paymeot behavior

was then compared to the nonparricip-o' ,o esrabrisb the "net" effects of the prograIl'

The following four specific indicators (comrnonly accepted as

behavior) were used:

o The actudnurrbcr of payments ntade druing the pre and post periods;

o The btal paymetrt amouil the oamcipant ma'de druing tbe pre urd post periods:

. The payment anount as a ProPortion of the amount billed druing the pre and post

Progrn Perrods; and

. The nunber of reconnections (indicating collecdon actions resulting in service

disconneaion)'

The choice of which control grouP to use in this case is a diffiarlt one' while Group A offers the

advanuge of being able ro .o.p.r. rhe change in the chosen indicators of the various incone

tier revers, Group B is sigmficantly iarger and allo*s for more sutistical robrstness' Gven these

cballenges, we decided oo,ht followiog analyical approacbes:

o ;{, nuge estimate of pogram irnpact' as well as

. An overail esnmate obtained by combining the two comparison groups'

T-rests were rhan calcurared to assess the statistical significance of the estimated impacts'

Tabie 3 shows rhe assessment of the progam irrpact on the acttral nunber of payurents made

during the pre and post periods. Nor. tf,"r LIRA participanS have increased the numba of

paymenrs overall by Zqo/o(from an avsage of 7 jpa panicipant iD the pre period to 9'3 in the

post). During tfr. i"me period, th. noipanicipant Group A wimessed..an improvemant of

approximare|yToh.Nonp,,ti.ipantGoup'B,snu-belorpaym*:-lY:.ldecreasedby60/o,
Using a proportionJ 

"r,,,,g. "iproa"t, 
as described above, the program net impact is estimated

to be between 1g% and 3r% (I.37 to 2.30 paluren* per participanr). The t-tests show that these

differences are sntistically significant. conbining the two nonpanicipant groups ino onc utd

robust measures of PaYment
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As indicatcd iu Table 4, tbe LIRA participauts' pay'ent amount' as a proPortion of their biIL

also increased. Before the program, parricipant' pd1 
"pp'ot"'ely 

61o/oof their tonl bills' Aftcr

rhe program, this proportiou .t:t^:1 
to g5y" a 29iio*t*yt:l;P59 the same period'

nonparticlpanu also incr€ased trr. proponioo oi ttreir uius iai d'by 21o/o 
-andl4olo 

for Gro'ps A

a'd B, respecdvery. using the same p*p""r"".r clrange menti'oned earlier' the prrogram net

impacr is estimated io u. urr* eqr 6ohurd'1 r%. Thc ,-,o, ,outo indieate thar thesc findings are

,,.tir,i.aty significant. overa', the increase due ro the prognm was estirnated at 10%

(t-tesr=6'08)' 
t n to billed anounr

lff tTfr'H*r$Tff ;,.Ttt:3[il?T%f 'ITifi:;'*'i'1:5
first year of parncipatioq a 2r.o/or"d"" (r"ur. s). rto,".uer, d'ring rhe sarne time penoc'

nonpanicip*o a"I, onirrp A ,t o orito.sed a reduction in their paymenr amorrnl (17%)'

comparing it to tbe panicipanls p::dyd an overat *dEarc of 30%(2'2 payzrents) with a t-test

of 14.63, ioai."*g'" i'i+y significant increase't

Teble 3

Nuobcr of Prlmants

7o Change-
N Pre Post

5.8 8.3 Z2o/o
Ticr I 97

21'/o
295 ? 3 9.3

Tier Z

Ticr 3
9.8 24%

149 7.9
9.3 25%

537 1.4
Post "/o Cbauge

il^--otl.inants (A) N Prc
1 a 6o/o

Ticr I ) l 6.9
7.2 5o/o

86 6.8
Tier Z 8.5 f/o( t 7.9
Ticr 3 7.6 7o/o
Overall 114 7.1

Post o/o Cbrnge
N Pre*^-l{5Eg4Eg

7.6 -6%
1,3 8E R I

fnrrrr{

T t-tcst

l9o/o 4.76-:t- r.37
A
B

15.192.30 3lo/o

L20 30/c t4.63
Overall

, Tbc nrrc of ,bu'b is rblr rbc r_tcst aecds to bc grearcr rhnu 2 or ress ftal -2 fsr rhc riodiaS ,o be snnstically

tlgttifi,t-t er tbc 95% level'

r0



Nonpanicipa'ts itl Grroup B, however, showed a veTy modest increase in the total palmeot to

516 (3%). Tr. t_t.rr iodi."te, tbat tbe change in the amormt of payment smong the participanrs

and G,roup A nonpanicipans *r* ooilorir,iort, significanti rtrcre does not se.'n to be a

sini'caut diffecnce betweco rhe two f."pr _1ur 
differenc., however, between participans

and tbe larger goup of nouparticrpails (E;& B) is rndeJ statisticalry significant' overall' the

program ** .rdrr.A ,o'have inducti 
" "ao'tion 

in the average astoult paid by 'IRA

participants orrpp*ir",eiy $rg2 1ZZ;il.This overat impact was statistically siepificaur (r-rest

= 8.55).

Table 4

Percent of Billed Paid

% Chargc
PerticiPants N he Post

0.5t 0.85 460/o
l rer  I 92

0.65 0.85 32%'Fi ar 
') 296

I49 0.75 0.87 r6%
l lcr  J

79o/o531 0.67 0.85
Overall

Pre Post 7o Chuge
NonpertlciPants,(Q N

0.57 0.70 23%
l rer I 3 !

0.55 0.73 30%
Tier 2 85

0.77 0.82 6%
Ticr 3

( 1

0.52 0.75 2lo/o
Overall t14

Prc Post %.Chrngc
Nonnrrdciorns (B) N

AII 1,388 0.87 0.98 t4%

Net Proglq_I.uPrc!

Brsed on GroqP-
o/. t-tcst

60/o 2 ;10
A

rt% 5.14
B

10/c &0t
Overall

1 I
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Teble'5
Peymeut Amount

Perddprnr N Pre Post % Cberye

Ticr I 92 $726 s519 -29%

llet t 296 s834 s644 -23%

lrer J 149 s953 s825 -13%

Ovcrall 537 s849 s573 -2r%

NonputicipEls (4) N Prc Post % Chrnge

Tia I 37 s657 s469 aE%

TicrZ 86 s758 s5I3 -l9o/o

Tier 3 5 l s963 $887 -8%

Ovcrall 174 s797 $663 -17o/o

Nonprrtlcipeuts (B) N Pre Post % Chengc

All 1,3 88 sl,0t6 s l ,1  18 3%

NctProgranlqy4gll

Brscd on Group Anoult of Pelmcnt % r-t6t

A (ssal 4o/o 120

B (s2ol) a4% 9.  l8

Overall (slE2) 22% E55

Tablc 6 shows that billed anolnts decrease4 on avfirge,by 39o/o for participsnB. This decrease

is a direct result of tbe rate reduaion offered by NFG to LIRA participants. The nonParticiPanE

in Group A eojoyed the lower rates wbile thcy were in the grogran; the obsenred change in tbcir

billed amorult is, therefore, also due to thc LIR}. rate discormt. The observed drop in thc billd

amount for nonparticipants (Grorrp B) is anibuted primarily to a decease in heating degree-days

from the pre to po$;eriod. In this case, the appropriate comparison is between the panicipans

and Group B. This comparison produces a Det prograrn dccrcase of s381 in billed amoult (t-test

= 29.9, indicating Uighly statistically significant finding). However, in order to rnaintain

consistency wirb thc other indices, we esdmarcd ttre program net impact based on the combined

(A & B) comparison goup. This resulred in an estinated decrease of $348 in the avenLte billed

amoutrL

LZ



panicipaus arso showed a significast reducrion in the number of disconnection actions (see

Tabre 7). Before ;;- p1"f.,n, _rs.goh 
of participurt accoun* experienced a ssrvrce

disconnection. This 6gure dropped-drarnatica'y to so/o' a 68'2% drop in disconnectioru in the

firsr year of LIRA pfocipario" o:;;;;;-'" pen1d" 
-c-oo 

A't di"o*"ttions dmpped

from19%tol4.4%-areductionofo,. , lvzlzw;GroupBexperiencednearlya2|o/oincreasern
disconnection (r0.4% in the pr. p.rioJ'*rcasing to 12.5% in the post period)' 

'rhe weighted

average insreasc in disconn..,ior_Tong rbe rwo norparticipaor gorry: is approximately

12.4%.Applyrng the same proponiooffis' "nnto"tt' 
used auove' the net Program impact ts

esrimated ar sligbtly over 80% reduction in disconsectrons'

Table 6

Bitled Amount
% Cbeqgl

rfrtigiPllts N Pre Post
-5lo/o

SIJ48 s609
Tisr i

9)

I r95
42o/osI,282 S?4t

Tier2 -25%
149 sl.l,70 s946

Tier 3
Ovsrall

-39'/o
sl:73 s780

: 3 1

N Pre Post -/o uurlg,s

s670 42o/ol\(,rl

Tier 1
51,162

st35 -3to/o
E5 s1,348

Tier 2 -l4o/o
5 1 s1,257 s t.079

I ter  J 32o/osI.282 s8?l
Overall

1 - , 1

o/c Cbrngc
N Pre Posr

-9o/oNonP!r1991- s1.247 s I .135
I . J 6 6| .-Nar 

Proerap ImPlct
6 t-testI s

Bred on Group

A

B

4% 2.93(s82)
29.99(s381) -lu%

(s3td) -27% 21.50
OveraJI

Teble 7

Average Number of Discounectioos per Group

before and after PrrticiPation

I3

27 (5.0%
95 11-s.870)

25 04.4o/o)33 (19.0olo
114 (12.5o/o\-144 (10.4%)



Tabre g disprals thc cbange in the amount of LIHEAp assisrance rccEived by the variors gouPs'

overa', tbe progran red to, *orrt"il;;, *r.aoltigo io the amo'st of LI*EAP payroeils

reccived by panicrpaurs. This rrdu..ion.lul, irr.rv ,ati*i.ary 'iginr-r wrtb a t-test of 2'3'

Table 8

LIEEAf PaYmens
yc ChrnqePre Pos{

?rrlicioantS N
st45 '5o/o

92 sl52
Iler t -24o/o

295 sr0l s77
Tier 2 szz Sl4 -364/o

fier 3 149
sE8 s7l -t9%

1 t 531
' A \ N Pre Post 7o Cbenge

t - t  !

$143 $95 -33o/o
Tirr I 37

s l09 -llo/o

Iier 2 86 sl22
s2l '5V/o

Iicr 3 5 1 942

174 sl03 s80 -22o/o
Ovcrall

Pre Post % Change
UonorrticiP$ts (EL N

s35 -r0%
Ovcrell All 1,388 s39

N Pre Post 7o Cbnge
IAI gH

s40 -13%
Overall All 1.562 $46

r@NCt rIoi

Bescd o! tDotrP- S o/c t-tcsl

s3 -3"/o 2.8
A r0% 0.6
B sl0

t7 7/c z3
Ovcrall

Find'c ia l t ransact ionsrecordedforprt ic i l -o.- j . .srrmgrar izedinTableg.Notethat
partiopanrs, **rilodon dropped sfiLitly t"- 1"S-l.e 

c.r'o l'539 ccf' Average heating

degrc*daya aecrin;'sigrin.^riv in tr,rp*t f.,ioa. r, i.s,imRortanr to note tha' despite the rare

reducrion, energy consumption dig *; ;;;e as would bave been expecred' !n otber words'

,t"".o'.rnoabuseofthelowrateintheprogran'

Thc irnpact o[the rowcr rate was signi'canrly felt in rhe red'ction in the amounl billed' Program

participarts, avetrage billed -rrT].d;ased by oe,,lf lgvo' D'ring the sanre period' the

decline expcrienced by the ronp"n .rp-s (probably aut io milder wearher) was only ll'5%'

AJthougb panicipans are paying a significantly higber proportion of rheir b*ls, rhe absolute

amount paid accrcased uy nearly ziy.. p'ring the .Lu p*odi nonparticipurrs did not

Jg,i5t-,ly cbange the amount paid'

r4



Trble 9

Summarl of Financigl Trensactions

J 6 '

NonPrrticiPels
(u=1562)

PerticiPrns
(udl7)Vrriebla

Prc Post Pre rosl
flUf.rrUciPrns)

1,539 1,?09 1,671
I,578

Avcrage Cof

ai,Ec,. Billcd
s125r sl, l06

s1373 s780
s1,067s849 $673 $1,054

Paid

s39
s0.l  Ivz+

s1. i6
$107
s0.29

sl97
s0.54

Uipsid Amoutt:
Toal
It- l\arr

s88 s72 $45 s4l
Total LIIIEAP A$ount

NA NA
NA s9

LIRA Rarc Incentive
(Conscrvaticr Credit)

s l5 I
s0.41

($3)
(s0.01)s335

s0.92
$26

s0.0?
Net Bairnce:

Total
Pcr DaY

15



W. ENERGY USE AI'{AIYSIS

nepnrrpa:y:il:ffJ:.:HJfiffi ,TJi]i}ir**'iryfi :#:lilHf il:
ro pay rheir gas ut

progras, offers ,r1J .r**., . h.b ;;;ip-L lo*ltfreir gas consumption' LIRA wss uol'

snictly speaking, oesigned to serve 8s a conservadon program'

Tbeprogram,smeasuresdo.however,provideulopP:llnlryformodesttf,consavariou.This
secrion analpes rbe particip.rro. .3*rrloption paneros'o """ 

the octeot to which the program

measurcs .r. "goir" 
ir, ,edo"ng-|i, *r. mi' anatysis also goerated the necessary

information for the cost'effectiveness arltysis (Section V)'

Analysis of gas consumption focrsed on esrimating gas usage before aod aficr Program

participation *a*-.rri.ii (long-rrrn) i."iirg aegee-dai condinoos. charrges in consurpuon

were esdmared using a simpre- *;.;;il-n-.q,r":rion. iui, uq',"tion adjuted for changes tn

rempersilr. io r.rrri lrrr."ring a.g.r-a.ys cspl rrsing the following formuia:

Ccf , ,=r+FrPOSl+P2HDDI

where cci, is rhe montily consumpdon for panicipant i ar billing period r' Tbe iDrcrcept' d'

represents the non_weerber_sersitive .o,opoo* or.oo**p-,i"* ptisr 
T^: 

bi* variable (with

the value of one (l) represendng. the posr prorym G;J aud zcro (0) representing the pre

progam perioal, rtp, ,up*."n " 
o.""it l."Ja"ys-in the billing pcriod t'

Twerve separare equations (six for,parncipants, and six for drop-outs),e drfferentiated by low

hcome usage Reduction progra' (ffi;iilFiciparion i*."o,"i".tion) and incoroe tier' werc

estimatcd. U aaAlrion two overalf *"atf' ai'uogt"'htJ*t' by LILRP' were consmlcredo for a

roul of 14 moders. Tabre l0 dirpi;;;;;;i".:r * ie .rri-urd modets' To normalize

coruumprion figues for rypicar, *eatrr." *oai,io*, 
"*fu 

hearilg degreedayt Td

appropriare vaiuls for the prc_posr bi$ry variable *"r. rouoitit.a in each equarioo' The resulls

are prese.nted *;r,bl; t0. 
'starisrical 

denils are Presented in APPendix A'

AsTablel0shows,theLIURPcuslometssavedmoreenergytbarrtheirnon.LlURPcoulterParts
in a' cases. In addirion, th. ,.ffi acrrieved py *" Liority of LIUR' cusrome* were

significant eitler;;t 9Oo/o ot the 95% levels'

overali. thc LIuRp c'stomers saved approxirnately gg ccf anrrually. Nou-LIURp custotrrcrs

savcdonlyl5Ccf.Bothsaving.,,i*,,arebasedonnormalweatherconditions,

;;)s,swlstirrutedducto'oavairabrrirv"'-"'-A:-tii,f ff*fJ"Igiltrff*T$tr'
preliruuary '"'oro' Jtlio'e ro *air aod couduct a mole co'4'el

grouPt nr,tl Yc'r ia Sege 3'

1 7
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T$le l0

Gas Savings Regression Models

. Signitrceot at tbc 90% level

.! Significaat .t 63 9Jole level

Table 1l displap a sunmary of the -gas savings by income Tier and by prcgram participarion

stanE. Overall, t5e LIURP portion of tUe pIDe;-'U" ted to a net rcducdon of 78 Ccf in gas

consnnphon lapproxirnita,1 ev,of pre prograro total consumption).

Adi. Posr Deltr 7o Sevc
Goup FIodcl IJIJRP N Adl.Itc

1,435 2 0.1 l%
Ticr t

I
l No t24 l,rl37

1,790 62' 3.33o/o
7 Yes 57 1,851

Tier I 1.5OP/o455 r .413 l J9 l 2 l ' "
Ticr2 ? No

1,7& 84*f 4.57o/o
Ticr 2 4 Yes 274 1,848

176 I.441 1,428 l 3 0.88%
lrer J 5 No

1,945 1,827 I  19rr 6.10%
Ticr 3

Dropped

5 Yes il7

45 I ,354 r.402 -4E '3.9V/o
Ticr I
Ticr 1

No

8 Yes t 8 2,332 t  ? ? ( I A3f/o

9 91 r.s22 1,499 24 1.55o/o
TierZ No

2.075 1,950 125" 6.U%
trgr z l 0 Yes 73

1.459 7,&7 tz 0.85%
I I E  J l l No 5Z

14 2.046 1,923 I  t ? r . 5.0170
Ticr 3 1 1 Yes

OvereU
949 1,433 t.419 l 5 ' t.02%

LIURP l 3 No
573 1.9r5 1,818 98" 5.r0%

LIURP 14 Yes

Table lI

Sumncry of Program'Induced Gas Saviugs (Ccf)

l8



V. COST.EFFECTTYENESS AI\ALYS$

The Erst step ,D developing the cost-effecdverress framework was to identify and define all of the

poteatial beoefits and cosrs attribuuble to the progra6' Tabie 12 provides a complete list of

facton tbat could be cousidered in the anallsis ute inocates which were included in tbe PreseDt

erzluorion- The list of potential costs and benefits was compiled based on information avaiiable

from snrdies of other row-income utiliJ programs. Data obtained from tbc statisticd uralyses of

customers' gas use and billing tansactions Jere atso used to suPport the aralysis'

Tbe cost-effertiveoess model meas'red cash in-flou/s aud out-flows with and without tbe LIRA

Programovertime.ThenetPresEntvalues6mVs)ofthecashflowsd,iscorrntedbyNFG'spre-
ruc-weigbtedrateofreturnweretbencomparedtosgewhetherandtowbatextenttheLIRA
p.e'*createdfinancialbenefitfor}IFGanditsratepayers.

Tbeanalyrismodelincorporatedcashflowsfornonpanicipanstoaccountfornon.prograE.
related factors that might have affected payment behaviors'

Cash flows were cornputed r'rsing collected revenue, billed }€veoue' collegtion expenscs, and

carrying clrrges for both the participants and the nouparticipanrs. In the posr period, tbe cash

flow calsurations for rhe participanrs also incruded debt foig',neness and program costs' Tbe

analysis also includes tbe impacr of the change in LII{EAP iaemea as basic utd erneryency)

bcnefits Paid to NFG.

The anarysis was perforrred for a five-year prurning horizon. In o'r opinion the five'ycar

horizou was the most ap?Iopriate intenal for assessrng thc program's effects' A shortcr-than-

five-year hotizon's portrayal of program performurcc suffered from distonions caused by

inciuding forgven amorurts and tendcJo nn-derestimate the plog'm's ua benefits' ou thc other

han4thetan.yearhorizonappearedoverlyoptirnisticintermsofnetbenefitsaodparticiputs
stayrng in the progra'L Gven tlre acition rares obsewed a'ong participants to date, projection

of qrreot conditions for teu years appeared difficult to jrstify'

The model assumes thar conditiors from the frrst post year will persist for the five-year horizon'

The model also includes the annual progran costs for each of the five years'

19
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Teble 12

General Benefit-Cost Factors of a Low-Iocone Program

Net Present Values of the varior:s over/wrder-collectron steirms were thcn computed over the
five-year pcriod for both participauts aod nonparticipans. Table 13 sbows the results of thcse
calcuiatious.

The NPV of the panicipanr's prr progfirn cash flow was computed at ($3,805,936). This means
rhar, had tbe progra not existed (pre conditions remained the same), NFG would have been
expecred to undcr collect over $3.8 million (presenr valued ovgr the DExt five years). Bascd on
tbe post progpm conditions, NFG is still cxpccted to under collect, but only by aprproximarcly
S2.3 million. ln other words, the program's gross inpact is an improvement in collections of
Sl.5 mitlion (nearly a 40oh iruproveoeot over the next five ycan). This indicates a cost-effective
cndeavor. Howevetr, duriag the same period, nonparticipants have also improved their associated
cash flow by 5742,469 (38% improvement). Assuuring rhe proportional change in the

to Ooc could rrguc tber 6cse &bts would bavc ncver bcta pdd eod sbould sot be cousidcred urue Fogta:rr cosB.
We cbose a Eore cocscrvadve approacb and irclu&d tbem rs prograrn costs.

Frctor !rfini6sa
NFG

Model
Lost Rcvenue Revcaue Ioss @ill Rcdttstions) irom energy savings. Yes
Lower Rates Rerrenuc Loss @ill Reductions) from the ,rtility offerilg a

lowcr rarc.
Ycs

Avoided Suoolv Costs Avoidcd supply cost from energtr szvines- No

Addcd Supply Costs hcreased supply cost frorn increased enerEy use. No

Prognm Cost Progran operation costs, including inrplerncnedon and
admnistation (not including progmm start-up costs or
cvaluation).

Yes

Panicipaut Debt Wrire0tfs Forgiven amounB owed by partcipans. '- Yes
Utility Collectiou C ost Utiliry Collcction Costs - utiliry costs for recovery of bill

defaults, including carrying cosrs, bill collection costs. etc.
Yes

Particip ant Qualitv Gail Indirect bcnefits the particrpant receives from enerry effrciancy
improvements (or frorn a reduced rae), including a more
comfonable home, reduced hedtir, safety, and hcalth care
costs, increascd abilir_v to rcsuin in own home, etc.

No

Public DoUar Loss Participana rcceive (and need) fewa dollars from public
progrzuus. such as LIHEAP. From society's point of view,
tbcsc dollars can bc uscd dscsbrre.

Yes

Extcrnd Bcnclits Bencfits to socicty as a wholc, rncluding envrronmenul
benefits from energy efficianry, incrcascd hourng stock
ralues, preserna-tion of neighborhoods, etc.

No
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nonparticrpa$s' cash flo*' is indicadve of what would bavc bappened ': 
:: lffi'A:' ffi

now in thc ause'; or the pmsT ;; ;; P:"'ry-rH::: ; ry:]r:lJ'o"*u't 
'o"'

dcrnors'ates thar ;' ;;i :l*:y ilH'|o ff ,ittl'',; error u urds o r the moder'

;;;.. Ths amount is scrall eBougn" 
ssunrption rhar it would bave been bad

If the forgivo debt is removed fro3 the analysis (ou the a

debt in any casc)';;;;;**t 
*n*'li*'"t""' to nearly s600'000'

i:ilffitr1il:,;:':"ilrti:;;[:""';Hlfffff 
:;:1'#:]T.fl1:ilffi ";

;;,*-,:*:"::i j::*"ff:ff ffi :TJ*ffit;t*:iil$;un:period)
A sligtrtiY diffcrent

Tabte 13

Five-YeerXttP'aeotnry

[sr,sos,rsl

st,so0,ztg

6t,goz.tno)
6r.ts+.ezt)

2l



vL coNCLusloNS

Ti;ffi rtr*'4;,#tfi ff;1:f,#,{tr'{$ii,"ft*" *fi
a bcrrefit-cost agal;

prograrl 6les' cusrcmer 6les' gas cor

i.ittt-.iatdan6tes' . .L -Lahop in IJRA partisipults-.fry{

;L;"1n*:::?;iyfJ;;ffi,ffi i'"#,'#l-t**:*;
""";;;"itrstinaurv attrib'ted * T: nj];;J;;g 'i'sot".'

:#j:":*j}:;*'"rumT:::": j,1'n1'1't.l;;'T'Yff'
change iu the nunrber of pavmeott 

ffi;#;;l"* *a change T llt ".,**" rhe parricipant
*o*tpaa.uilg.i"t:;"'*,'$*q:il?:"ff ,"'**'"":':;l.Hl'T;t$
received o, n*il**' AIt estimat 

sncb, all 
"a*r*oir-* 

t'fo": .t.tj=tt 
prograrl i-p*

and both 
"""n.*J;;; 

*Y,*:in movins ,o* oil. indices in the nghr diection' 
.Ine

;:;".-. H.tTl#:ffi'il;g5iairr",io* .^6,, t^nave.ec o'z.Z
following rs 8 u

. The nrsber of paymen:.*r. by trc participants incrcased by 30% (an average of 2

paymests per puttapaort; 
.nceased by l0%;

o The p*centage of tbe bi' paid per puticipant r

o Slightl) over 80% reduction in disconneoions'

wbire t'ese are all posidve changes, the progra' also has lcd to rhe fotowing impacrs:

. Tbe paymeil amorrnt per participurt decreased by 22o/o (qProximateiy 5182);

o The b*Ied anount per panicipant desreased by zlYo (apProximarely s348); and

o Tbc arnount of IJHEAp assistance received by rhe participants decre-ased by 1%

rhcse::X'::;:",:.Hffr ,$"H#r{'!,i:il1r"H*#xi
H;:;:',fr';:kr*1l:m,:';#1.H,'tll:'n: ji'ffi il::f#:,J,]*i
.ooo-p,ion despite the rate drr., 

*t itu ,t. ItoF* 
remained -ry;iil;; considgadon'

LrRA paticipurs I' TI-:T ;;;;;; i.rFG receips is wortrt'

zElollllt of rare discount ano rts r'Lrrr-'- -
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APPEI.IDIX I

BENEFTT-COST MODEL DOCIJI\'IENTATTON

l.BilledRevenue:Bilbgareratedfrommonthlygasrrseandservicecharges.
ront annualbitted'?::::; 

ras use charge +

(rotar annuar,*:_"::; :#::: Ji[i ;;Toi,,-o,i on cred,)'
Total anntol Recont 

Number of ctstomers

Z' Bitt Collection Erpeuses: Average coilection cosls'

Total annual collcction cofis =

Avaageannualop"n,,To,colleaion,,,-*,,o^er"Numberofatstomts

3. Cerrying Cbaryes: lnterest accnrrng on rurpaid billed revenue'

carrying chargu per pf;;if::^on-rcrm 
debr raP

TorcI annual amount owed per panicipa

 .Totrt of Biltcd Revenu€, Erpenses, and cerrying cherges: Srrm of bilrs' collcction

eJcPsnses' and carrying charges'

Total chorges associtltl:l!'custome6 
in arrears =

Totar annuat bitied ra)enue .l:::, *-n a *Y,:: dpenses +

Tonl annual carrytng charges occrung'

5'CollectcdRevenue:Actualdolla'ramoulrtsofcrstomerPaymetrls'
Total Colteded Rqenue =

Avuageannuala$tomerPayment'*'"^"^er'Numberofatsnmers

6.over_/[Jnder_co*ections: 
Tbe drfference beween charges assigned ro crstomgrs in

** 

--A 
P aYmstlts received'

Annual ove- or under'colk oion:- 
:, -

rorat o7 oti'';;"" ass'ociarc'd with cttstomrs in atedrs '

Total colle cled r *'enue

.,.LIHEA' contributil:.., *o*es received rluough social agcncics to herp cusromers

offsct Uitts (LIHEAP' erc')'

A-t



Top|third-patryantriburionsreceivedforcttctgtbillassisunca'=
Average third-parry'on'ii*'on Per clstomer' iunue' of astomers

g. over-Nuder_corectious T_1:r"rAp 
erigibte: over'Nnder'corlectioru' 

iucludlog

o' 
[, tA*, of tbird'party costribuuors'

Annual ovcr' 07 under'coWedbns 
=

Arnual;;;' "' 
under- collections *

Toulthird'partv'"';;;;;n"at'lprenerglbillassistonce

g.LIR,Api.ogramelPeBses:AcnralannualexPeDs6artibutabletotheLIRAProglae

10. overs, Net present value: rtesert value (ovcrJundcr-corlection 
wirh LtrIEAr -LIRA

ocPeoses'

DATA SOT'RCES AITD ASSIJMPTIONS

The tbree tables t', foll0w derineate assrrmptiors c'rrently'sed in the Bencfit{ost model'

Teble.A-l

Geucral .ls'umPtioJ il"d 
"*"*ttl "t

ffirossa'l'
three incomc nL----raapaC*f

s0.7112

ion cxPenscs

A-z



Trblc A-2

g6 nents/Source

Teblc A-3

Generel Assumpdons - Nonperticlpeuts

ComncltslSourcc

r-o..r tncl\rsis (-A and B)
ItdD

Vrhc

Prc Post
I,552 1.562

Qr*rnle sizc (n) u-sed:
s r - ' t - - ' - - J -  r

Impacr Anglysis
t - - r r )  A  a o l v c i cNunbcr ofbills issucd [E,14 18,744

I,709 1,671fl*o6r26 qrq use (ccf) l l l r { rsv\ -u.F'J w

rmae? Anelvsiss46.30 $40.70
' TETtrAD. ITICiC ITNAFPEtrCV

lnnqct nna.lvsiSs1,052.67 s1,105.23
ttar--itvt TlaVtnCllt

lmpacrAnalysis
ljrsing or. rzrc and normalized use)

Irapact Analysts

r25036 s1222.18'
BiIIcd atrlount

t) raann..t aharPe s5.01 s5.53
xlorinml Fuel6279 6n9

tl^-'l drctee daVS
Ectirrratpd from data

6.3 t3 5,333
Asural degrec daYs

A-3


