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1 Introduction

Manylow income households are dependent on government programs to make ends meet each
month. Nearly half of all Americans live paycheck to paycheck, with little savings to smooth
unexpected expenditure shocks (Lusardi, Schneider, and Tufano, 2011; Fedeted, R46).

Because of this, seemingly inconsequential differences in how and when government benefits are
distributed and how and when bills are received may havémpatts on economic and

physical health amongw income households.

Theprior literature has demonstrated that consumption is egenigitive to predictable
timing of government benefits paymerfar example,iie Supplemental Nutrition Assistance
Program (SNAR) serves one in seven households and one in four children (\Biaezs
Department of Agriculture2016 and US Census Bureau, 2016) with eaoeonth electronic
payments for expenditure on fooResearcinas documentea monthly cycle of expenditures
where households increase consumption and expenditures when l@@eeafitseived, but may
exhaust income and benefits towards the end of the monthly receipt cycle (Stephens, 2003;
Shapirq 2005 Hastings and Shapiro, 2018 his cycle has been associated vatimeasured
drop insurveyreported caloric intake and higher reporfieod insecurity and anxiet the end
of the month(Thompson et al1988; Wilde and Rannef2000; Shapirp2005).These findings
are seen as evidence that households may bersimarhpatient (hyperbot discounters) who
overly-value present consumption relative to future consumption, causing a cycle of
consumption that may lead itecreasedungerand household stregswvard the end of the

month.



If thesefindings of monthly cycles in consumption at#stantial, we may expect to
find consequences for and impacts on measures of féimalycialand/or physicahealth.
Current findings in the literature about impactspbiysical health are mixe&eligman et al.
(2014) documents that hospital admissifmrshypoglycemia for people living in low
income zip codes rise at the end of the month relative to those for patients living-in high
income zipcodesGambria et al. (2017) used linked administrative data from SNAP and
Medicaid claims records do not fimdhealth cycle for low income families regardless of

benefit and income payment timing.

In personal financeBaugh et al(2017)usequastrandom variation in the
disbursement of benefits by the Social Security Administratr@haccountevel bill and
expenditure data and show theduseholds are more likely to face financial shortiéliseir
bill and income timing displagreater mismatchbr if their income for the month must last
longer {.e.during 35day versus 28lay pay periods)her results suggest thaetter
aligning the timing of income and expenditures could improve financial h#atligh

lower missed payments or payday borrowing

In this paper, wadd to this literature by utilizing a new data resource: acdeuat
data forelectricity billing, payment, and collections efforts from an anonymous electricity
provider serving a state in New England. The data allow us to measure when in the month
electricity bills are redeed and when they are due. The d&jaort when paymens imade,
outstanding balances, collection efforts, and eventual disconnection for failure to make
sufficient payments towards outstanding balances oWweduse these data to examine if

receiving avill closer to timing of government benefits receipés anmpact on whether



the bill is paid in full,an impat on experiencing collections aegentual electricity

disconnection.

We focus on lowincome individuals as we have proxies for the timing of major
sources of income due to government benefits distobutiles.In the state covered by our
data, payments for the Supplemental Nutrition Assistance Program (SNAP) are given on the
first of the month. For households living below 135% of the federal povertyeloséving
any type of government assistanttese paymentepresent 125% of income across age
groups (Angell et al., 2018ror those of retirement aggpcial Security benefits are
distributed on different days of the month depagdin the month and birth dateading to
greater variace intiming of income receipthroughout the month among lemcome

elderly populations.

We find the following Accounts which receive their electricity bill within 1 day on either
side of the first of the month are significantly less likely to have a &tment, have
significantly lower outstanding balances, and are much less likely to have a notice of electricity
disconnection or an actual electricity disconnection. These effects are concentrated among
accounts associated with residences in4pigierty reighborhoods. Among those living in block
groups with below median income levels, we find that receiving a bill on or within a day of the
first of the month benefits receipt timing causes a 36% reduction in the probabiliytitias
not paid on timedf a basdevel of 55.9%), a 67% reduction in outstanding unpaid balances (off
a basdevel of $206.90), a 43% reduction in the probability of being eligible for electricity
disconnection (off a badevel of 33.8%), and a 64% reduction in the probabibtyaving

electricity disconnected (off a balesel of 10.9%). For accounts located in higtediarincome

! https://www.ssa.gov/pubs/EBE-10031.pdf
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block groups, measures of late payment and disconnection are substantially lower, and the

relationship between timing of bill receipt and the firfsth@ month nearly vanishes.

We look for similar patterns among those living in neighborhoods with high
concentration of elderly residents, where cash income from social security is more likely to
arrive at a different point in the month than benefithsaascSNAP due to payments rules
governing social security benefits. We find similar, but less extreme results. Overall, accounts
associated with higpoverty and higkelderly have slightly lower rates of late payment, and
lower impact of timing of bill eceipt. Among accounts in higklderly neighborhoods with
below-median income eceiving a bill at the first of the month reduces the probabilityauiny
an unpaid bill by 31% (oh basdevel of 45.5%), reduces the ovemlamount outstanding by
50% (ofa basdevel of $155.10), and reduces the probability of having electrdiggonnected

by 45% (ofa basdevel of 7.68%).

These results suggest that, for Imeome householdghe timing of bills dueelative to
the timing of government incommeayhave longrun consequences. If bills are not received
when income is received, households are more likely to miss paymentsd phgsnents can
spiral into disconnections which may further impact family and health outcomes. Among
populations where incoms sufficiently high to allow for smoothing shocks, or where
government benefits income from different programs are dispersed at different times in the
month, as with Social Security benefits versus SNAP benefits, households appear to have higher
on-time bil payments, lower overdue balances, and lower electricity disruption rates. Our results
add to a growing literature suggesting that government benefits programs and/or private industry
couldinnovate in ways to help low income households balance budgetgyhout the month

and avoid potential poverty traps. In the case of electricity bills, moving bill receipt to coincide



with SNAP benefitseceipt could improve etime paymentsThis could help low income
families avoid poverty traps, but also lower #lietty rates for all rate payers in regulated
markets, since collection and electricity service disruption are costly and must be covered by

regulated electricity rates.

2 Data

We useanonymizedadministrative datérom a major public utility servicprovider in a New
England stateTheadministrativedata covers billing, paynmé& and collections activity for

residential electrity accounts from July 2015 to July 2018.

2.1 Sample Construction

We restrict the data in two ways. First, we keep recordbifpipayment, and collections activity
of electrigty accountghat were created in July 2015 onwards and that we obkeratleast a

full year (12 months) of billing activity. Restricting to@unts created after July 2015 allows us
to observe the full life of an accoump until the end of our sample periébserving the

account for at least 12 months allows time for meaningful late payments to ®ecandwe
remove accounts thhtive set up automatic paymetiteough direct deposit. This is

approximately6% ofaccounts.

We constuct two samplegFirst, we construct a sample of each individual in each month
and keep individuals for whom we see at least one full year of tatagives us one year of bill
payment and account activity data for individuals for whom we also see the start date of their

account within our sampl&/e assign to each individual in each year the mean day of the month
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on which their bill was due in each ydaill due dates can vary slightly from month to month),
and we calculateutcome variable such #seir average balance due, days their bill is overdue,
and collections notices during the yegecond, we construct a subsample of customers that we
obsere in the data for at least two consecutive, full yeats.use this restricted sample to
examinecollections activity related tovents, such as connectiornthat can take several months

of late payments before occurring.

Our bill account data do not coirtalata on ager demographics, only the residential
location associated with the electricity meter linked to the Diley do contain measures of
poverty from qualification for governmesponsored energy subsidy programs, though the take
up rate of thes programs may be low and thus the data were not deemed sufficiently reliable to
proxy for poverty’ To examine impacts of bill timing on outcomes of interest by income and
age, we use geocoded billing account address information to merge Census Block Group data on
neighborhood poverty rates and elderly rate® our account payment datésing Census
Block Group level data from the American Community Survey define a Block Group to have
high elderly concentration the Block Group is in the upper quartile of our sample in terms of
the fraction of Block Group households with a member agegétsor older. In our sample, t

fraction corresponding to the upper quartil@.;34 and above.

2.2 Construction of Bill Timing Variable

We explore how timing of bill receiptithin the montl® particularly whether bill receipt is near

the start of the monéimpacts bill payment outcomeale compute the absolute number of

*We are in the process of working with the energy company to explore which combination of variables from the
payments data may provide reliable individdevel of poverty in comparison externally validated measures, for
example from social insurance pragns.



days from the nearest first of the month that a bill is recebviéld (eceivedon the f' of a month
have an absolute number oftills received on the" of amonth have an absolute numioé 1;
and so on)Bills received on the 3Dof the month have an absolute number of 1 during®0

months and an absolute number of 2 duringl8t months

We thencompute thenean of the absolute bill receipt dates over#hevant horizon for
each sampleand round the mean value to the nearest ini@génre exact day in which a bill is
received each month can vary slightly from month to mdm define a bill to be received near
the start of the month if it is receivadthin a day of the first of the month (absolute number of 0
and 1). Therefore,caounts with a rounded meabsolutevalue of 0 or 1 are defined to typically

receive its bills within a day of the start of the month.

2.3 Construction of Outcome Variables

We construct severaheasures tanalyze the oftime bill payment rates of accosnFirst, we

define a bill to be overduéthe balance on the bill is not paid off by over a month after the due
date(thus we allow for mistakes of missing one paymerd,@gmnot count those as being

overdue bills) We also observe thmpaidbalance onabiiOver the course of e:
first year of activity, we analyze whether the account was overdue on any bill; the fraction of

bills the account was overdue d@he accumulatednaount of outstanding unpaid balaratethe

end of the year; and, the average fractioaawfhbill amount paidWe alsostudyoutcomes

related to disconnectidhat follow as a result of lat@onpayment of billsWe create indicators

for whether an account, over the course of the first two yesrsivedawarning noticeof

possible disconnectiobgcame eligible for disconnectiaor,was disconnected.

% A givenbill incorporates any outstanding amasifiom previous bills.



2.4 Descriptive Statistics

Table 1 presents summary statistics of bill payment and other outcomes of electricity accounts.
Across the full sample (column 1), accounts are on average behind a bill by over a month 23% of
the time and, in any given bill, an account is over a montmbglaymentaind has an average
outstanding balance due $102. Conditional on falling behind on a bill by over a month, an
account first falls behind between its third and fourth bill, and almost half of all accounts are late
on a bill at least once ovdrd course of a year. Over the course of the first two years of activity,

a significant portion of accounts experience activities leading to disconnection as a result of
late/nonpayment of bills. Almost half of all accounts receive a notice warning ofippess
disconnection. A smaller but still significant fraction, 27%, of accounts become eligible for
disconrection. However, 8% of all accourggperience teeast onalisconnection over thiefirst

two years.

Columns 25 show that neighlsbood income is patsvely correlated withpositive bill
payment outcomeg.or example, Column 2 shows thatauntsbelonging to residences areas
where themedian block group incomis below the poverty levarenearly twiceas likely to be
late on a bilthan accountassociated with residences in block groups with median income
between 200% and 300% of the poverty level in Column 4 (38% versus 22%). Those in the
highest poverty neighborhoodad who have overdue bi{€olumn 2) owe approximately three
times as much otheir electricity bill($187.63) on their electricity bills than those who have

overdue bills in the higher income neighborhoods in Column 4 ($96.21).

Columns 6 through 8 provide summary statistics for accounts associated with residences

in with a high oncentration of elderly residents according to census bureau statistics. On



average, those in higtoncentration elderly block groups are less likely to be late on payments
than the average aaoat (18% versus 23%).rAong accounts for residences locatetdigh

poverty and high elderly bl&agroups (Column 7}he likelihoodof being late on a bill isimilar

to the rate across all highoverty block groups (39% versus 38%). Within hedtierly block
groups, both the fraction of individuals with a late paytand the average amount of

outstanding bills unpaid decrease as the block group median income increases.

Figure 1 shows the distribution of the days of the month on which eigchbilts were
issued to customediuring our sample periodhe day on which electricity bills are issued is a
function of when the account was initiated and the block on which they are located. We can see
that there is a relatively smooth distribution of bill due dates. Individuals located in block groups
of all income levels have bills due on each of the days of the month, allowing us to cboware
paymentbehavior changes with the day on which the bill is due within block group income
levels, and compare the impact of bill receipt timing on outcomes of inssrestighborhood

income changes

Figure 2 displays the empirical probability of a bill being overdue by over a month past
the due date for each day of the morithe xaxis plots thenumber of days from theearest
start/end of the monttat bills are regived ranging from 0 to 15 day$he y axis reports the
mean fraction of accounts in the sample year with at least one overdue bill. Thus the scatter plot
in Figure 2 reveals the raw relationship between the number of days between when a bill is
receivedand the firstof-the month, and the probability that account has at least one late
payment. Whileliere does not appear to be a clear linear relationship betwdeneopayment
rates and the number of degswway from the first of a month, we clearly seatthccounts with

bills received on and one day frdivefore or afterjhe start of the month hagebstantially
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lower rates (0.18.17) of not being paid on time compared to bills receivednyother days in
the month (0.2.25).The probability of havig an overdue bill falls by nearly fifty percent if the

bill is due within one day of the first of the month, relative to all other days.

Figure 3 breaks up Figure 2 median block group income level relative to the poverty
line. The graphseflect the stistics in Table 1showing that accounts located in lower income
areas tend to have higher late/rmayment ratednterestingly, wealso see that, regasdis of
neighborhood median incomiaills received within a day of the start of the month tend ¥& ha
lower overdue rates compared to other days of the moh#t.said, the percentage decrease in
the probability of having an overdue bill is higher in hjgbverty, lowefsincome block groups.

For example, the firsdf-theemonth drop in overdue bill probdity is nearly 10 percentage
points in the second panel of Figure 4, and approximately 2.5 percentage points in the fourth

panel.

Higher overdue rates are associated with a higher amount of outstanding balance among
those with overdue billgzigure 4 dsplays the average dollar amount of a bill not paid off by
over a month past its due daBalls received within a day of the start the month have
substantialljower amounts (approximately $60) overdue compared to other days of the month

($90-120).

3 EmpiricalModel

To statisticallymeasurend quantifythe impacbf typically receiving bills within a day of the

start of the month, we employ the following model:
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wherey is the outcome measured ovieetime period of interest faccounta; Sis an indicator
for whether the account typically receives its bills within a day of the start of the month; and
Incomeis a continuous variable representing dieeneanednedian household income of the

Census Block Group, that the residence associated withabeount is located in.

The model inEquation(1) allows us to estimate the impact of timing on bill receip
linear function of median block group income lewle also estimate the model using indicators

for whether an account is located in an area with lower/higher than average income levels:

®w , [ 3 [ pOowéBdOD:EEAaN 3 2
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whereAbove Avg Incomeis an indicator for whether the median household income of the
Census Block Group that an account is located in is greater than the average Census Block

Group median household income of the sample.

4 Results

4.1 Impact of Bill Receipt Timing Across Aklectricity accounts

We first present results from estimating the relationbkigveen receiving bills within a day of

the ' of the month and relevant payment and disconnection outdomasgooled sample
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(amongall electrigty accounts in our sampléNe present the results graphically as well as in a
regression frameworK:.he panels irrigure5 display thee mean outcomes #e household
income level obccount Block Groupvary and bywhether an account typibareceives its bill
within a day ofthe start of the montffable 2displaysregression estimates froaguations (1)

and (2)in Panels A and Bespectively

Panel (a) of Figure Showsthataccounts thatypically receive bills within a day of the
startof the month tend to have more timely paymetits red line is much lower than the blue
line for all block group income levels. For the lowestome block groups, the difference in late
bill payment is largest, with the blue line nearly three timesgisds the red line, indicating a
near tripling of late payment rates. At the highest block group income levels, the difference
between the blue and red lines is +estent, indicating no difference in overdue bill rates as a
function of the day of the amth. Column (3) of Table 2howsfor accounts in block groups
with the average median inconagcountsarel1.5 percentage points less likelybi® overdue on
a bill if they typically receive bills at the start of the mom#presenting a 43% reduction
compared t@accounts that do nothe estimates confirm that this relationship is even tange
magnitude irlower income areas.dlumn3 of Table 2shows thablock group income lowers
the probability of an overdue bill. For every $10,000 increase tklgomup income, an account
has a 3.12 percentage point reduction in the fraction of bills which are overdue. Reflecting
Figure 5, the income gradient in overdue rates nearly disappears for those receiving bills at the
first of the month. The coefficiennahe interaction between block group median income and
receiving a bill at the first of the month is 2.27 percentage points, nearly the size of the

coefficient on median income itself.
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Panel (b) of Figure 5 and Column 1 of Table 2 show that this netdtip between bill
receipt timing and overdue rates translates into higher overdue amounts after the course of the
first year of an accounAccounts located in block groups with median incare$101 less in
debt after a year of service if the account typically receives bills at the start of the month
(Column 1 of Panel A). This relationship is more pronounced for lavegme accounts.
Among belowaverage income areas, accounts that recdligeonitsidethe start of the montbn
average find themselves $206.9 (PanehBjebt after a year; accounts that receive bills at the
start of the month have $140, or 68%, less in debt comparatvelymn 1 of Panel BIColumn
4 of Table 2 shows that addition to having larger dollar accumulations of debt, accounts that
receive bills at the start of the month have lower proportions of the due amount in each bill that

are not paid on time

Panes$ (c) and (d) of Figure 5 and Column3 Bf Table 2resentesults from
disconnectiorrelated outcomesf electricity accounts ver t he course of an
years,ncludingreceiving a warning notice of potential disconnection, becoming eligible for
disconnection, and being disconnect&slisthe case with bill payment outcomes described
above, receiving bills at the start of the month is significaagBociated with lower rates of each
of these disconnectiarelated outcomes andespeciallysignificant among loweincome areas.
Among belav-average income areas, there is a statistically significant 20 percentage point (or
35%) reductiorfor accounts withbill receipt at the start of the moniththe likelihood offalling
behind payments to the point of receiving a disconnection wa(@ioigmn 5 of Panel B)
likewise, there is d&-percentag@oint (or 64%) reduction in the probability of being

disconnected.
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The findings presented in Figure 5 and Table 2 suggest that timing of bill rectipt
start ofthe month has positive and sigo&nt impacts on timely payment rates, reduced debt,
and reduced risk of electricity shutoffs, and that this effect is especially pronounced for lower
income account owners. One potential factor driving this finding is the timing of government
benefits folow-income households. In the state our sample is located in, all SNAP recipients
(who are therefore under poverty) receive SNAP income at the seatlrhonth. If low
income households are more likely to pay their utility bill when their disposajdenmis at
their highest, then bill receipt coinciding in timing with receipt of SNAP income may lead to

more timely payment rates.

4.2 Impact of Bill Receipt Timing Across Elderjopulation Accounts

Figure 6 and Table 3 present analogous resukgiae 5 and Table 2 for the subsample of
accounts located in Census Block Groups defined to have relatively high concentrations of

elderly population.

Panel (apf Figure 6 shows thatlthoughbill receiptwithin a day of the start of the
month isassocated withcomparativelylower late payment rates across low to middle income
areastheeffect of the bill receipt timings smaller compared to the full sample of accounts
shown in Panel (a) of Figure Specifically, while accounts in elderpopulated eeas tend to
have better payment rates than the average account (as seen in Tablddtniddle income
accountsn elderly-populated areabat typically receive bills outside the start of the month tend
to be drivingthe reduced differenc&he regresion estimates in Table 3 confirm these findings.

Column 3 of Table B) show that a account in &elowaveragencomeareais on averag®.8
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percentage points (00%) less likely to be overdue on a bilthe account receives bills at the

start of thanonth(compared t@ 53% reduction in the full sample).

The othembill paymentoutcomedor the elderlypopulation sampléave similar
relationships between income and payment outcomes of int&oestunts located in below
average income, oldgropulation areathat receive bills at the start of the month tend to have
$78 (or 50%) less in debt after a year compared to accounts that receive bills at other times of the
montld in the full sample, thanalogous reductiowas 68% There is a similar reduction (but
less so compared to the full sample) in outcomes related to disconnections if accounts in older
population areas receive bills at the start of the month. Bal@tage income accounts in the
elderly sample are 13.5 percentage points (or 29%) and 3.45 percent points (or 45%),
respectively, less likely to receive a disconnection warning notice and be disconnected over the

course of two years.

The results in Figure 6 and Table 3 suggestahihoud bill receipt at the beginning of
the month is still associated with positive payment outcomes, the eféerhgarativelysmaller
for elderly households, particulardlgr those located in lowancome areaOnepossiblereason
is related to timing of income from government benefits among elderly households. VWhereas
timing of SNAP payments fall low-income households in the state of our sarngé the
beginning of the monthihe timing of government benefits fdderly households varsn
timing across the montlBy having additional forms of income come in at various times over the
course of a month, any #@afirst ©hfswduldworkmont ho

equalizethe rate of timely paymentsss the days of the month.
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5 Conclusion

We use a new and neveefore available data set on electricity bill payments, late payments,

collection efforts, and electricity disruption to examine the relationship between the timing of bill
receipt relatie to government benefits receipt on late payments, overdue balances, and eventual
disruption in electricity services. We find that among households likely receiving SNAP benefits,
receiving an electricity bill with a day of SNAP benefits receipt has dati impact on
familybés ability to pay their bills and avoid
accounts more likely associated with Social Security benefits receipt, which has an average
distribution spread throughout the monitite payment rates are lower, as are outstanding

balances and likelihood of electricity service disruption. Moreover, the relationship between

electricity bill receipt timing and the firgtf-the-month is weaker

Ourresults suggest that, for low income households, timing of income from government
benefits and the timing of bills due may have loag consequences. If bills are not received
when income is received, households more likely to miss payments, which yr@mpound

into disconnections which may further impact fanfiyancial and health outcomes.

Theseresults add to a growing literature suggesting that government benefits programs
and/or private industry innovate in ways to help low income householaisdedbudgets
throughout the month and avoid potential poverty traps. In the case of electricity bills, moving
bill receipt to coincide with SNAP benefits receipt could improve repayraéed This could
help low income families avoid poverty traps, bwodlower electricity rates for all rate payers in
regulated markets, since collection and electricity service disruption are costly and must be

covered by regulated electricity rat€sirther research is needed to implement and measure the

17



impact of changgin timing of bill receipt through, for example, a randomized controlled trial,
and to expand the outcome measures of impact to include measures of financial wellbeing such

as credit scores.
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Figure 1

Distribution of Day of Month Bill Received
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Figure 2

Probability of bill over a month overdue
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Bill over a month overdue

Bill over a month overdue

Figure 3
Probability of bill over a month overdue
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Notes: Scatters display means for each day of the month. Sample includes the first year of monthly bills ¢
residentiaklectricity accountshat were opened after July 2015.
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Dollars ($) in a bill not paid on time
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Figure 4

Dollars in a bill not paid on time
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Notes: Scatters display means for each day of the month. Sample includes
first full year of monthly bills of residenti@lectricity accountspened after
July 2015. Unpaid amount includes bills not paid by over a month after the

date.
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Figure 5

Difference in Outcomes by Tendency to Receive Bill at the Start of the Month (All Bkycecounts)
(a) (b)

Fraction of bills over a year not paid on time Outstanding payments accumulated over a year
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Notes: Sample includedectricity accountspened after JulyPanels (a) and (b) measure over the first twelve bills of @ecbunt; panels (c) and (d)
measure over the first twenfgur bills of each account. Outstanding payments accumulated over ia gefined as the amount of outstanding payments
after the twelfth bill.
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Figure 6

Difference in Outcomes by Tendency to Receive Bill at the Start of the Month {@bgetation Block Groups)
(a) (b)

Fraction of bills over a year not paid on time Outstanding payments accumulated over a year
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Table 1: Summary Statistics of ElecitycAccounts
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