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Each ye ar in the  Unite d Sta te s , 
ove r one  in four house holds  
e xpe rie nce  e ne rgy inse curity

Source : Ene rgy Inform at ion Adm inis t ra t ion, 20 20 . Re s ide nt ia l Ene rgy Consum pt ion 
Surve y. 



In 2024, about 3 million 
households had their electricity or 
natural gas shut off due to 
nonpayment of their utility bill
Source: Utility Disconnection Dashboard
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Acut e  and  chronic  he a lt h  
condit ions  s uch as  as thm a, 
poor s le e p, and lowe r s e lf-

re porte d m e nta l he a lth

More  like ly to  e xpe rie nce  
long -t e rm  pove rt y

Childre n m ore  like ly to  face  
hos pita liza t ion, lowe r he alth 

ra t ings , cons um e  fe we r ca lorie s , 
face  s ocia l s t igm at iza t ion and 

s t ruggle  in s chool, and face  
de ve lopm e nt a l de lays

Im plicat ions  of e ne rgy inse curity



Ele ct ronic m e dical 
de vice s

Childre n unde r 
5  ye ars  old

P oor hous ing 
condit ions

House holds  of 
color

Who is  dis conne cte d m os t  ofte n? 

Source : Me m m ot t , Carle y, Graff, Konisky. 
20 21. Socioe conom ic disparit ie s  in e ne rgy 
inse curity am ong low-incom e  house holds  
be fore  and during the  COVID-19  pande m ic. 
Nature  Ene rgy 6 , 18 6 -19 3

Source : Konisky, Carle y, Graff, 
Konisky. 20 22. The  pe rs is te nce  of 
house hold e ne rgy inse curity 
during the  COVID-19  pande m ic. 
Environm e nta l Re se arch Le t te rs .

Source : Me m m ot t , Konisky, Carle y. 
20 24 . Asse s s ing de m ographic 
vulne rability and we athe r im pacts  on 
ut ility disconne ct ions  in California . 
Nature  Com m unicat ions  15 .
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When households are energy 
insecure, how do they cope?

Source : Carle y, Graff, Konisky, 
Me m m ot t . 20 22. Be haviora l and 
financia l coping s t ra te gie s  am ong 
e ne rgy inse cure  house holds . 
P roce e dings  of the  Nat ional 
Acade m y of Scie nce s .





Durable  m e dical e quipm e nt  can s ignificant ly incre ase  bills

Source : Carle y, Bansal, 
Harak, Kahn, Konisky, 
Simon. The  e le ct ric ity 
cos t  burde n of durable  
me dical e quipme nt  in 
the  Unite d State s . 
Scie nt ific  Re port s  14 .



We athe r pat te rns  incre ase  disconne ct ions
Source : Me m m ot t , Konisky, Carle y. 20 24 . 
Asse s s ing de m ographic vulne rability and 
we athe r im pacts  on ut ility 
disconne ct ions  in California . Nature  
Com m unicat ions  15 .



 Ele ct ricity price s  have  incre ase d by 3 0 % on ave rage  ove r the  pas t  five  
ye ars

 The  EIA e s t im ate s  tha t  price s  will cont inue  to  incre ase , by an e s t im ate d 
8 .5 % this  ye ar

 The  ave rage  e le ct ricity bill in the  U.S. in 20 24  was  $14 4
 This  would m ake  the  ave rage  e le ct ricity bill incre ase  by ove r $12 on 

ave rage  
- Much m ore  in s om e  re gions  (P acific , Ne w England, Mid At lant ic)
- This  doe s  not  account  for na tura l gas  e xpe nditure s , which are  a ls o pre dicte d to  

ris e
- Als o doe s  not  account  for m onths  whe n m ore  e le ct ric ity/gas  is  ne e de d

https://powerlines.org/wp-content/uploads/2025/04/PowerLines_Utility-Bills-Are-Rising_2025-1.pdf
https://www.eia.gov/todayinenergy/detail.php?id=65284
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Can solar re duce  incide nce  of e ne rgy inse curity?

In 20 23 , s e nt  a  surve y to  low-to-m ode ra te  house holds
Com pare  se lf-re porte d e ne rgy inse curity am ong a  m atche d sam ple :

Sola r Hous e holds Non-Sola r Hous e holdsvs .

House holds  who adopte d in 20 21 
with the  lowe s t  e s t im ate d incom e *

House holds  tha t  a re  s im ilar on 
m e an obs e rvable  characte ris t ics +

Dat a :
*Tracking the  Sun, Expe rian
+Core  Logic (hous ing), Expe rian 
(incom e ), ”wru” a lgorithm  (race )

Yozwiak, Barbose , Carle y, 
Montane s , Forre s te r, Konisky, 
Me mmot t , O’Shaughne ssy, 20 25 . 
The  e ffe ct  of re s ide nt ia l solar on 
e ne rgy inse curity among low- to 
mode rate -income  house holds . 
Nature  Ene rgy.



We  find that  those  with solar are :
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While  te chnologie s  like  solar would m os t  be ne fit  e ne rgy 
inse cure  house holds…

1. Acce ss  to  be ne fit s  is  une ve n
2. Barrie rs  to  adopt ion are  m ore  pronounce d for ce rta in groups
3 . Acce ss  to  and cont ribut ions  toward gove rnm e nt  ince nt ive s  is  une ve n
4 . Acce ss  is  a lso ge ographica lly cons t ra ine d 
5 . We alth be ge ts  we alth
6 . Give n m arke t  s t ructure s , the se  ine quit ie s  could be com e  m ore  

pronounce d in the  future



Cus tom e r P rote ct ion P olicie s

Te m pe ra ture  and s e as onal
m oratoria

P rote ct ions  for vulne rable  
groups

Notification requirements

WINTER SUMMER



Utility dis conne ct ion prote ct ions

Source : Ene rgy Jus t ice  Lab, Ut ility Disconne ct ions  Dashboard



Cle arly spe cify minimum 
days  of not ice  prior to  

dis conne ct ion + provide  
mult iple  forms  of not ice

Es tablish date -range  whe n 
cus tome rs  can pay bills  

be fore  be ing cons ide re d la te  
or de linque nt  

Re gularly provide  
informat ion to  cus tome rs  

(e .g ., a t  le as t  twice  
annually)

Dis conne ct ion prote ct ions : Ut ility Opportunit ie s  for 
e nhance m e nt

Carle y, Konisky. 
20 25 . It ’s  t ime  to 
mode rnize  e ne rgy 
inse curity polic ie s  
to  account  for 
e xt re me  he at . 
Joule  9 (3 ). 



Eas ily unde rs tood and 
t ranspare nt  language  with 

fe w adminis t ra t ive  burde ns
Combine d te mpe rature  & 
date -base d prote ct ions

Broad de finit ions  of 
me dical condit ions  & 

de lays  for ut ilit ie s  
re quiring ce rt ifica te s

P rote ct ions  for house holds  
with childre n, e lde rly, or 
pe ople  with dis abilit ie s

Es tablish a  m inimum 
arre arage  be fore  

dis conne ct ions  occur

Te nants  should not  suffe r 
dis conne ct ion due  to  the ir 
landlord’s  fa ilure  to  pay the  

building’s  ut ility bills

Disconne ct ion prote ct ions : Gove rnm e nt  opportunit ie s  for 
e nhance m e nt

Source : Carle y, 
Konisky. 20 25 . It ’s  
t ime  to mode rnize  
e ne rgy inse curity 
polic ie s  to  account  
for e xt re me  he at . 
Joule  9 (3 ). 



Le ve rs  e xte nd be yond dire ct  prote ct ions  and bill as s is tance
Exam ple s :

 St a t e  le g is la t ure s  can provide  funding for we athe riza t ion and dis t ribute d e ne rgy 
re s ource s  (DERs )

 P ublic  ut ilit y com m is s ions  can adopt  e xplic it  “e ne rgy jus t ice ” principle s  in the ir ra te -
m aking

 Ut ilit ie s  can purs ue  grid dis t ribut ion planning tha t  priorit ize s  affordability and 
re liability; and facilit a te  DER inte rconne ct ion

 Re g iona l t rans m is s ion org aniza t ions  can work to  m ake  inte rconne ct ion que ue s  
fas te r and m ore  e ffic ie nt

 Fe de ra l Ene rg y Re g ula t ory Com m is s ion can m andate  pract ice s  for t rans m iss ion 
planning, inte rconne ct ion proce dure s , and pract ice s  tha t  priorit ize  affordability

 Loca l g ove rnm e nt s  can dire ct  com m unit ie s  toward re s ource s  and am e nd zoning 
ordinance s  to  facilit a te  e ne rgy infras t ructure  s it ing

Knas in, Carle y, Klas s , Konisky, 
We lton. 20 26 . Le ve rs  to  addre s s  
e ne rgy inse curity in the  Unite d 
State s . Nature  Ene rgy. 



Contact:
Sanya Carley
scarley@upenn.edu
@CarleySanya

mailto:scarley@upenn.edu


Disparit ie s  by Race

Source : Carle y and Konisky. 20 21. Surve y of House hold Ene rgy Inse curity in Tim e  of COVID. Wave  4  Re port .



Disparit ie s  by Incom e

Source : Carle y and Konisky. 20 21. Surve y of House hold Ene rgy Inse curity in Tim e  of COVID. Wave  4  Re port .



Disparit ie s  by Childre n

Source : Carle y and Konisky. 20 21. Surve y of House hold Ene rgy Inse curity in Tim e  of COVID. Wave  4  Re port .



Ene rgy inse curity is  re occurring for m ore  than half of 
those  who e xpe rie nce  it

Source : Konisky, Carle y, Graff, Konisky. 20 22. The  pe rs is te nce  of 
house hold e ne rgy inse curity during the  COVID-19  pande m ic. 
Environm e nta l Re se arch Le t te rs .
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