
 
 

How  t o  ca lcu la t e  e le ct r icit y sa vin gs  b y sw it ch in g t o  LED 
ligh t in g 

Au t h ors  

Rosa  Pila r Merchán  Corra l, Judit García -Ferre ro, María  Jesús Santos Sánchez, 
Universidad  de  Sa lam anca  (Spa in). 

Typ e  o f a ct ivit y 
 
An exercise  tha t can  be  posed  in  physics and  chem istry classes, a s we ll a s in  
econom ics. It is  re la ted  to  SDG 12 "Ensure  susta inable  consum ption  and  
production  pa tte rns". 
 
Ta rge t  e d u ca t ion a l le ve l 
 
It can  be  addressed  to  the  la st courses of High  School s tude n ts and  to  any 
unive rsity student. 
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Ga t h e r in g in fo rm a t ion  
 
When  decid ing to  change  a  trad itional ligh ting insta lla tion  to  LED ligh ting, it is 
im portan t to  know how to ca lcu la te  the  e lectricity savings tha t th is change  will 
represen t in  the  cost of the  m onth ly b ill. The re  are  two m ain  factors re la ted  to  the  
p roducts tha t we m ust conside r: to know how to ca lcu la te  the  savings tha t th is 
change  will en ta il, which  accounts for the  perform ance  or e fficiency of a  lam p, and 
its  durab ility. 
 

☑ The  e ffica cy is the  ra tio  be tween the  lum inous flux em itted  and  the  power 
consum ed by tha t lam p, tha t is , the  ra tio  be tween  what it em its and  what it 
consum es. To save  e lectricity, we  will have  to  change  the  low-efficiency lam ps 
tha t we  have  for o the r lam ps with  h igher e fficacy. In  th is way, we  will ob ta in  
the  sam e  em issions while  reducing consum ption . Th is would  be  the  first part 
of the  savings to be  ca lcu la ted . 
 

☑ Du r a b ilit y is the  usefu l life  of the  lam p and is m easured  in  hours. It is  the  
num ber of hours it will last when it is  on. The  longer the  durab ility of a  lam p, 
the  le ss often  it will need  to be  rep laced  with  a  new one , and  the refore  the  
le ss we  will spend  on  rep lacem ents. That would  be  the  second part of the  
savings to  ca lcu la te . 

LED la m p s  p rovide  these  two types of savings. 

 
● They have  a  ve ry h igh  e fficacy, a round  80-90%, com pared  to  the  very 

low e fficacy of ha logens, which  is a round  20%. 
 

● They have  a  ve ry h igh  durab ility, abou t 40,000 hours of life  or m ore , 
on  ave rage , com pared to  the  4,000 hours of life  of a  ha logen . 

 

 
 



 
How  is  t h e  e le ct r icit y sa vin g ca lcu la t e d  w h e n  re p la cin g h a loge n s  w it h  
LEDs? 

To ca lcu la te  these  savings, we  m ust de te rm ine  what we  would  spend  on  each  of the  
op tions, both  in  te rm s of consum ption and  rep lacem ents, and  check the  d iffe rence  
in  expenditu re . 

Ca lcula t ion of e lect ricit y cost s 
 

To m ake  th is ca lcu la tion , the  p rice  of e lectricity shou ld  be  m ultip lied  by the  
consum ption of the  lam p: 

Ele ct r icit y cos t  (€) = Ele ct r icit y Pr ice  (€/ kWh ) x Ele ct r icit y Con su m p t ion  (kWh ) 

Where  e lectricity consum ption  is found  by m ultip lying the  power of the  lam p by 
the  tim e  it rem ains on: 

Ele ct r icit y con su m pt ion  (kWh ) = Pow e r  (kW) x t im e  (h ou r s) 
 

Le t 's  look  a t  a n  e xa m p le  

 

Prob le m  s t a t e m e n t  
 
What is  the  annual savings on  the  e lectricity b ill of a  shop  tha t rep laces its  10 
ha logen  ligh ts in  the  shop  window, each  of 50 W, with  the  equ iva len t of 7 W LEDs, 
assum ing tha t they are  on  for an  ave rage  of 12 hours a  day (from  10 am  to  10 pm )? 

So lu t ion  
 
We  ca lcu la te  the  consum ption  of the  ha logens: 

● Tim e  = 12 hours x 365 days = 4380 hours 
 

● Halogen  power = 50W x 10 un its = 500 W 
● Halogen  consum ption  = 500 W x 4380 h= 2190000 Wh 



 
As the  p rice  of ene rgy com es in  kWh, we d ivide  it by 1000 to  ge t the  kWh. 

● Halogen  consum ption  = 2190000 Wh x 10-3 kW/W= 2190 kWh 

Repeating the  ca lcu la tions for the  LED bu lb : 

● Led  consum ption  = 70 W x 4380 h  = 306600 Wh = 306.6 kWh 

Now we  ca lcu la te  the  cost of both  op tions. For th is we  take  the  p rice  pe r kWh from  
our e lectricity b ill, e .g. now 0.33161 €/kWh. 

● Halogen  cost = 2190 kWh x 0.38966 €/kWh* = 853.36€ 
● LED cost = 306.6 kWh x 0.38966 €/kWh* = 119.47 € 

The  saving in  consum ption  of the  shop  window would  be  733.92€ pe r year (not 
includ ing taxes and m ultip lie rs). 
(*) Price  of e lectricity on  6/9/2022 be tween  18:00 and  19:00h , accord ing to  https:// tarifa luzhora .es 
 
 
We  now ca lcu la te  the  cost of rep lacem ents. 
 
If these  bu lbs a re  on for 4380 hours a  year, we  now ca lcu la te  how m any years a  
ha logen  bu lb  lasts, how m any years an  LED bu lb  lasts and, knowing the  cost of each 
one , we  will ob ta in  the  savings in  rep lacem ents. We  will see  tha t a lthough  LED is still 
m ore  expensive  than  ha logen , the  change  is am ortised  in  le ss than  a  year and  afte r 
tha t it is  a ll savings. 
We  take  the  durab ility da ta , 4000 hours of life  for a  ha logen bu lb  and  40000h  for 
the  LED. And  the  se lling p rices, €3 for a  ha logen  bu lb  and  €6 for an  LED bu lb . 
 

Du r a t ion  (ye a r s  life ) = Life t im e  h ou r s  /  h ou r s  on  p e r  ye a r  
 
 

o Duration  Halogen  = 4000h  /  4380 h  year = 0.91 years 
 

o Life tim e  Led  = 40000h  /  4380 h  year = 9.1 years 

https://tarifaluzhora.es/


 
In  the  10 years tha t an  LED bu lb  will last, we  will have  to  change  the  ha logen  bu lbs 
10 tim es, th is transla ted  in to  expenditu re  would  be : 

o Halogen  investm ent = 10 bu lbs x 3€ x 10 changes = 300€ 
o Investm ent in  LED = 10 bu lbs x 6€ x 1 change  = 60€ 

This represen ts a  saving in  rep lacem ent costs of €240 ove r 10 years, which  annually 
corresponds to  €24/year. 

Th e re for e , a d d in g t h e  t w o  sa vin gs  t oge t h e r , t h e  t o t a l sa vin gs fo r  ch a n gin g 
t h e  ligh t  b u lb s  in  t h e  sh op  w in d ow  w ou ld  b e  759.92 e u r os  pe r  ye a r . 
 

We  can  use  th is ca lcu la tion  for any ligh ting we  have  in  our hom e or workp lace , we 
can  even do the  ca lcu la tion  for a  single  lam p separa te ly and  see  how m uch  we  cou ld  
save  ove r the  year with  each  rep lacem ent. 

 
Ad d it ion a l sa vin gs  fa ct o r s  r e su lt in g from  sw it ch in g t o  LED ligh t in g 

Othe r factors tha t can lead  to  add itional savings on  the  e lectricity b ill each  m onth 
and  tha t a re  d irectly de rived  from  the  rep lacem ent of trad itional ligh ting (e .g. 
ha logen  and  incandescen t, to  an  LED ligh ting system ) are : 

● On the  one  hand, savings in  ene rgy expenditu re  on  a ir cond ition ing, due  to  
the  d rastic reduction  in  hea t em ission  gene ra ted  by LED ligh ting. 

● On the  othe r hand , in  the  case  of extensive  ligh ting insta lla tions (such  as a  
fash ion  shop), it m ay be  possib le  to  reduce  the  con tracted  power te rm , since  
in  the  case  of an  e stab lishm ent tha t has, for exam ple , 100 un its of 50W 
halogens and  changes them  for 100 un its of 7W LEDs, the  reduction  in  
consum ption is from  5kW to  700W, leaving a  m argin  of con tracted  power 
tha t can  be  ad justed, thus reducing the  costs or fixed  te rm s of the  bill. 

 


