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Deriving a Method to Calculate My Household Carbon Footprint based on Electricity 
Consumption 
 
Topic: Household Carbon Footprint Audit 
 
Research Questions:  
 

1. How and why should we try to reduce our carbon footprints? 
2. What are the sources of carbon emissions generated at my house solely based on electricity 

consumption?  
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1   Introduction 
 
1.1: Background 
 
While the COVID-19 pandemic has had some overwhelmingly horrible consequences for the world from 
the individual lives of people to the larger scale economy, "Climate change could be worse," as quoted 
by Bill Gates in his blog1. Changes in climate conditions are a side effect of global warming which occurs 
due to the build-up of greenhouse gas emissions in the atmosphere. Alongside methane emissions 
from landfills, CO2 accounts for the greatest share of GHG emissions in Bangladesh's atmosphere and 
it has been increasing steadily since 1991. 

Figure 1.1: CO2 emissions (metric tons) generated per year in Bangladesh2 
 
As demonstrated by this graph from The World Bank, CO2 emissions per capita in Bangladesh have 
been steadily rising since 1991 from 0.103 metric tons to 0.513 metric tons in 2018. Much of this rise 
can be directly correlated to our fast GDP growth with a last recorded 8.2% in 2019 leading to greater 
fossil fuel and vehicle emissions. According to Nasrul Hamid, the State Minister for Power and Energy, 
Dhaka currently consumes 46% of the electricity generated in Bangladesh. He added that "We’ve to 
generate power in northern and southern regions of the country and bring it to Dhaka spending huge 
money."3 The fact is, our consumerist society cannot go without blame for the vast amounts of electronic 
appliances upon which we have become dependent. Much of this electronic dependence is due to the 
increased competition of the new digitized world with people competing over who has the most powerful 
or up-to-date technology. For that reason, I will discuss some broad solutions under "Conclusion & 
Recommendations" which if implemented can have a great return on investment, savings on the 
electricity bill, as well as CO2 offset.  
 
Why is this important with respect to real-world consequences?  
 
As more CO2 enters the atmosphere, more heat is trapped in our atmosphere. Bangladesh's 
temperature alone is expected to rise by 1.0°C to 1.5°C by 2050. Why is such a seemingly low change 
in temperature important? Well, a 1-2°C fall in temperature was precisely what placed our Earth into an 
Ice Age. If our global temperature increases by 2°C, over two-thirds of coastlines, will experience a sea-
level rise of 0.2 meters, exacerbating flooding in low-lying areas and salinizing our freshwater supply 
around the world. Furthermore, simulations show a 2°C increase will destroy 40% of the Amazon 
Rainforest as more CO2 is absorbed by the soil and renders it infertile4. According to a projection for 
2100, a 3°C increase in temperature will mean much stronger hurricanes in Asia and Africa, reservoirs 
will become dry, and critical food shortage would ensue since grain yield declines at 10% for every 

                                                
1 "COVID-19 is awful. Climate change could be worse. | Bill Gates." https://www.gatesnotes.com/Energy/Climate-and-COVID-
19. Accessed 29 Oct. 2021. 
2 "CO2 emissions (metric tons per capita) - Bangladesh." https://data.worldbank.org/indicator/EN.ATM.CO2E.PC?locations=BD. 
Accessed 29 Oct. 2021. 
3 https://www.dhakatribune.com/bangladesh/2021/06/12/dhaka-consumes-46-of-the-electricity-bangladesh-generates 
4 "Climate Change: What happens If The World Warms Up By 3°C?." 29 Nov. 2015, 
https://www.youtube.com/watch?v=xplesDv5hl0. Accessed 29 Oct. 2021. 

https://www.gatesnotes.com/Energy/Climate-and-COVID-19
https://www.gatesnotes.com/Energy/Climate-and-COVID-19
https://data.worldbank.org/indicator/EN.ATM.CO2E.PC?locations=BD
https://www.youtube.com/watch?v=xplesDv5hl0
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degree above 30°C. This will result in refugees fleeing their inhabitable lands, especially from the coast 
in search of shelter5. A 6-degree increase on its own will result in another mass extinction event.  
 
Although the government policymakers are doing their best to address the climate change issue, a lot 
of these taxes we are paying as citizens toward recovery from extreme weather and food scarcity can 
be attributed directly to climate change. To illustrate, between the 2019-20 fiscal year, Bangladesh had 
a 98.72 billion BDT budget reserved for disaster management alone6. Most of this budget was dedicated 
to flood relief and other extreme weather conditions brought on by climate change.  
 

Now first and foremost, what is a carbon footprint? A carbon footprint refers to the total amount 
of greenhouse gases generated by our actions. Your carbon footprint is dependent on the emissions 
factor of your country which differs based on the source of carbon. The emissions factor essentially 
measures the quantity of CO2 released into the atmosphere based on the activity being performed. 
Hence, each source of emission has its own unique emissions factor.  

 
The following data about emissions factors have been obtained from a Waste Concern study of HSBC 
Bank in Dhanmondi, Dhaka at shorturl.at/dlLP4. 
 

      Table 1.1: Emissions Factor of Primary Sources 

Pollutant Source Emissions Factor 

Electricity 0.644 kg/kilowatts per hour7 

Gas 1.83 kg/m^3 

Diesel (generator use) 2.85 kg/liter 

Octane 2.5 kg/liter 

CNG 1.83 kg/m^3 

Paper 3.24kg/kg 

Organic Waste 1 kg/kg 

 
 
 
Now to clarify (for the uninitiated): 
 

𝐸𝑛𝑒𝑟𝑔𝑦 = 𝑃𝑜𝑤𝑒𝑟 × 𝑡𝑖𝑚𝑒 where, for the basis of this report, power is measured in either kW (kilowatt) 
or mW (megawatt), and the electrical energy, understood as electricity, is measured in kilowatt-hour or 
megawatt-hour instead of the standard joules while the time is taken in hours. 
So, if, for instance, an electrical appliance is rated to have a power capacity of 400 kW, it is essentially 
capable of generating 400 kWh of electricity in 1 hour. 
 
The general emissions factors of a country are dependent upon how renewable its energy sources are. 
Bangladesh is mainly dependent on fossil fuels which are not only finite but generally emit much more 
carbon. That is why on average, its emissions factors are higher than other countries. 
 
For instance, Canada has an emissions factor of 420 tons8 per gigawatt-hour which translates to about 
0.420 kg per kilowatt-hour of energy consumed. This is a lot less compared to Bangladesh's emissions 
standard of 0.644 kg per kilowatt-hour, which becomes evident when viewing the energy consumption 
breakdown of Bangladesh and Canada side by side: 
 

                                                
5 "Climate Change: What happens If The World Warms Up By 3°C?." 29 Nov. 2015, 
https://www.youtube.com/watch?v=xplesDv5hl0. Accessed 29 Oct. 2021. 
6 "Cut in disaster management allocation proposed - The Financial ...." 11 Jun. 2020, 
https://thefinancialexpress.com.bd/economy/budget-2020-21/cut-in-disaster-management-allocation-proposed-1591885547. 
Accessed 29 Oct. 2021. 
7 http://dev.magerodesign.com/asialeds/resource/bangladesh-grid-emissions-factors/ 
8 "101 - Canadian Electricity Association." https://electricity.ca/wp-content/uploads/2017/12/Electricity101_July-11_2018.pdf. 
Accessed 29 Oct. 2021. 

file:///C:/Users/Asus/Desktop/Desktop/Downloads/shorturl.at/dlLP4
https://www.youtube.com/watch?v=xplesDv5hl0
https://thefinancialexpress.com.bd/economy/budget-2020-21/cut-in-disaster-management-allocation-proposed-1591885547
https://electricity.ca/wp-content/uploads/2017/12/Electricity101_July-11_2018.pdf
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Figure 1.2: Energy Consumption Composition in Bangladesh vs Canada 
 
 
Based on a cursory review of either pie chart in Figure 1.2, it is evident that Bangladesh's dependence 
on fossil fuels, namely natural gas (66.44%)9 is significantly higher than Canada's dependence on 
natural gas (9%). Not to mention, on the basis of percentage, Canada is 34.5 times more dependent 
on hydroelectricity than Bangladesh. Hence, Canada's prioritization of renewable energy sources can 
be the primary reason for its lower emissions factor. 
 
In any case, my particular investigation is focused on CO2e emissions generated from electrical 
appliances and the electricity drawn from pumping water since electrical outages are a very 
common phenomenon in Bangladesh with the high demand for electricity from citizens. 
Furthermore, electricity accounts for the largest amount of CO2 released when compared to all 
other sources of emission as evidenced by the following graph10: 
 
 

 
 
 
 

                                                
9 "Bangladesh Energy Situation - energypedia." 30 Jul. 2019, https://energypedia.info/wiki/Bangladesh_Energy_Situation. 
Accessed 29 Oct. 2021. 
10  "Bangladesh Grid Emissions Factors - MageroDesign." http://dev.magerodesign.com/asialeds/resource/bangladesh-grid-
emissions-factors/. Accessed 29 Oct. 2021 

Figure 1.3: CO2 Emissions Generated by the World per Over Different Sources 

https://energypedia.info/wiki/Bangladesh_Energy_Situation
http://dev.magerodesign.com/asialeds/resource/bangladesh-grid-emissions-factors/
http://dev.magerodesign.com/asialeds/resource/bangladesh-grid-emissions-factors/
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1.2: Goal 
 
The primary goal is to derive a simple, user-friendly calculation method accessible to all 
individuals interested in predicting their monthly electricity and water bills alongside their contribution 
to CO2e emissions within Bangladesh. Then by consuming less electricity and water, citizens can see 
the tangible environmental and financial benefits of reducing their overall carbon footprint. 
 
 
1.3: Rationale 
 
Climate change is a serious problem and while most people blame large industries for their factory 
emissions and government inaction, one source people forget to assign fault is in their own households.  
 
 

 
 

Figure 1.4: Electricity Consumption by Sector in Bangladesh11 
 
As evidenced by this Power Consumption breakdown in Figure 1.4, domestic power consumption or 
power consumed by households currently overtakes power consumed by large industries by nearly 
20%. This translates to much greater CO2e emissions being generated from households than actual 
industries. If each household in the country can reduce their respective power consumption, we as a 
nation can offset a massive amount of our CO2e emissions and significantly reduce our carbon 
footprints. If governments can divert some of the electricity initially reserved for households to 
power our industries, we will observe massive economic benefits from things like the export 
market. In addition, we can move forward as a more sustainable nation by reducing our 
overwhelming dependencies on finite fossil fuels. 
 
Moreover, I want to use this calculation of the carbon footprint to engage with the youths, 
namely the local youth of Bangladesh who believe that our impact on the world is negligible and 
that pressing environmental concerns are too large for us to take on.  I want to show the youth 
interested in science that taking the initiative to inspire great social change has to start somewhere, so 
what better place to start than your home around those who you most care about (i.e., family and 
friends)?  
 
As youths, we are generally unemployed in professional fields and primarily supported by our parents. 
But by being able to track our daily household electricity consumption or water consumption and being 
able to predict our bill at the end of the month, we can take active measures to reduce the financial 
burden placed on our parents as well as save our planet in the process.  
 

                                                
11 "Grid electricity consumption breakdown by sector (www.sreda.gov.bd).." https://www.researchgate.net/figure/Grid-electricity-
consumption-breakdown-by-sector-wwwsredagovbd_tbl2_340638891. Accessed 29 Oct. 2021. 

https://www.researchgate.net/figure/Grid-electricity-consumption-breakdown-by-sector-wwwsredagovbd_tbl2_340638891
https://www.researchgate.net/figure/Grid-electricity-consumption-breakdown-by-sector-wwwsredagovbd_tbl2_340638891
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Therefore, for those passionate about environmental issues and truly interested in how to reduce the 
adverse effects of pollution, investigating carbon footprint can be a great first step. People are constantly 
talking about general issues like "climate change" and "environmental justice" but what most lack is the 
analytical and quantitative ability to substantiate their claims. My father who is a trained urban planner 
and architect himself told me that "in whatever field you decide to work, without relevant numbers to 
back up everything you say, there is not much value in your work from a practical standpoint." His words 
had a profound impact on me and inspired me to embark upon measuring my carbon footprint as a 
baseline survey to better assess how I can help combat global warming.  
 
The calculations discussed throughout the report and the calculators linked throughout have 
been developed by me to fit the unique profile of Bangladesh and apply to all households both 
small and large. 
 
 
1.4: Study Area 
 
I currently reside in a house consisting of 5 floors with 3-4 rooms and 2-3 bathrooms per floor between 
the second and fifth story. The first level or ground floor contains 1 bathroom, a living room, a sitting 
room, two dining rooms, a kitchen, a large backyard, and a walkway. For context, I live in a joint family 
home with my mom, dad, uncle, and aunt alongside staff members (i.e., domestic helpers, part-time 
drivers, and two security guards), totalling our household population to about 18 occupants. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 Figure 1.5: Photo showing the multi-storeyed house located in Dhaka where the study was       

conducted 

 
 
 
 
 
 
 
 
 
 
 
 
 



9 | P a g e  
 

 
1.5   Methodology 
 

 
1. Conduct an exhaustive review of the current emissions situation in Bangladesh and abroad 

from several secondary sources, namely data released by Waste Concern and The World 
Bank. 

2. Collect a large primary database of monthly electricity consumption bills based on their 
respective meters within my household. This is done to reduce sources of random error and 
other independent sources such as seasonal variations that affect consumption (mainly for 
electricity). 

3. Conduct a thorough room-by-room field survey of my entire household to verify the locations of 
each electrical appliance under consideration. 

4. Carefully analyze my home electricity bills to evaluate any prevailing trends in household 
consumption throughout the months and identify specific sources of consumption. 

5. Use simple formulas to estimate electricity bills and its production of CO2e based on emissions 
factors. 

 
Here is a link to my calculator to predict your own electricity consumption, bill, and CO2e emissions. 
Please make a copy of the sheet and try it out for yourself: https://cutt.ly/0Typ7Xb. More details 
concerning the derivation of the calculator will be shared below. 

 
 

2.     Discussion of Results 
 
2.1: Analysing Household Electricity Bill 
 
In our multi-story, joint family house, we have three separate meters installed to measure our electricity 
consumption. Below is a master chart outlining our total electrical consumption (kWh) and 
corresponding bill (BDT) for each meter per month. The last two columns show the average electrical 
consumption and bill for every three months.  
 
Table 2.1: Total electrical consumption (kWh) and corresponding bill (BDT) for each meter per month 

 September October November 

Meter kWh Bill (BDT) 
+VAT 

kWh Bill (BDT) 
+VAT 

kWh Bill (BDT) 
+VAT 

1 1276.00 13394.00 1538.00 16704.00 1612.00 17739.00 

2 2046.00 23222.00 2050.00 23272.00 1801.00 20126.00 

3 1373.00 14719.00 1430.00 15312.00 1436.00 15416.00 

Total Consumption 4695.00 51335.00 5018.00 55288.00 4849.00 53281.00 

       

 December January February 

Meter kWh Bill (BDT) 
+VAT 

kWh Bill (BDT) 
+VAT 

kWh Bill (BDT) 
+VAT 

1 1334.00 14226.00 494.00 3692.00 290.00 1995.00 

2 656.00 5561.00 1412.00 15211.00 781.00 7140.00 

3 689.00 6076.00 383.00 1949.00 1603.00 17625.00 

Total Consumption 2679.00 25863.00 2289.00 20852.00 2674.00 26760.00 

       

 April May June 

Meter kWh Bill (BDT) 
+VAT 

kWh Bill (BDT) 
+VAT 

kWh Bill (BDT) 
+VAT 

1 2381.00 27356.00 2068.00 23401.00 1934.00 21806.00 

2 1557.00 17043.00 1774.00 19785.00 1533.00 16640.00 

3 1110.00 11396.00 1212.00 12685.00 1430.00 15439.00 

Total Consumption 5048.00 55795.00 5054.00 55871.00 4897.00 53885.00 

https://cutt.ly/0Typ7Xb
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Figure 2.1: Household Electrical Energy Consumption Overtime (kWh) 

 

 
Figure 2.2: Household Electricity Bill Overtime (BDT) 

 
 
As evidenced by both of the graphs above, overall electricity consumption from all meters is higher 
between September and November of 2020 as well as between April and June of 2021. Conversely, 
the electricity consumption and corresponding bills are generally lower between December and 
January. I primarily believe this to be the case due to seasonal variation. During the summer months, it 
is much warmer, so the electricity consumed from ACs and fans is much more significant when 
compared to the cooler months between the end of November 2020 and the beginning of February 
2021. Not to mention, my paternal grandfather passed away in November 2020, and he used to power 
a lot of electronic appliances to ease his daily activities. This fact, alongside the seasonal change, 
explains the sudden drop in electricity consumption across all the meters transitioning from November 
to December 2020. Other than the hotter temperatures themselves, the reason that the electricity 
consumption in the summer months of 2021 is relatively higher than the autumn months of 2020 can 
also be attributed to our recent installation of an elevator. 
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Figure 2.3: Photo 1: Paved front side of the house showing the elevator shaft, Photo 2: View from the 
main entrance gate showing entrance to the building and the elevator, Photo 3:  Photo showing the 4-
person passenger elevator, Photo 5: Author in front of the door.  
 
 
The following calculation should correctly reflect the daily power input (i.e., electricity consumption) of 
our elevator: 
 
Table 2.2: Daily power input of elevator 

Power Input (6.8kWx1hour of operation time) + 2-5% of 
electrical consumption in standby time for 13 
hours 

(1x6.8)+(13x6.8x0.05)=
11.22 kWh per day 
and 336.6 kWh per 
month 

 
Clearly, the elevator is not used very frequently, so, despite its long 13 hours of being turned on, only 1 
hour on average is spent actually operating it. The "6.8 kWh'' figure was obtained from our Elevator 
Installation Service, who said that when idle, about "2 to 5%" of the original power consumption takes 
place.  Still, assuming a 70% efficiency in the elevator motor due to all the energy lost during motion 
(i.e., in the form of sound, heat, friction), the power output would be around 7.9 kWh/day 235.6 
kWh/month. All in all, it accounts for less than 7% of the monthly electricity consumption at my house. 
 
 
2.2: Reverse-Engineering our Contribution to the Monthly CO2e Emissions Using Electricity Bill 
 
Much of this calculation is based on this video. Please watch for a more visual understanding 
of the topic: https://www.youtube.com/watch?v=_UnvWKVn27U 
 
Based on a field study of my entire house, I found the number of items that consume electrical power 
per floor and ignored those which carry negligible impacts such as cell phones and tiny hand-held 
devices. Note that although water pumps that pump water throughout the house consume electricity, 
they have been omitted for this chart and will be discussed in extensive detail in Part 2 of the report. 
Proof of the electrical appliances per survey can be obtained from the floor plans in the ANNEX 
Floor Plans (Field Survey).  
 
 
 
 
 
 
 
 

1 2 

3 

4 

https://www.youtube.com/watch?v=_UnvWKVn27U
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Table 2.3: Calculating the Number of Major Sources of Electricity in the Household through Field Survey 
REVISED CHART BASED ON FLOOR PLAN 

 Window 
AC 

Split AC Ceiling 

Fan 

Ped-

estal 

Fan 

Fridge Elec-

tric 

Oven 

Micro

Oven 

Tube 

Light 

Chande

lier  

Ene-

rgy 

Bulb  

Led 

Light 

TV 

Floor 1 4 0 12 4 2 1 2 18 4 17 28 1 

Floor 2+3 
Superimp
osed 

2 2 8 0 2 0 0 15 1 3 12 3 

Floor 4 1 3 11 0 1 0 0 10 1 2 13 4 

Floor 5 0 3 3 3 1 0 1 8 0 2 10 3 

Floor 6 ROOF ROOF ROOF ROOF ROOF ROOF ROOF ROOF ROOF ROOF ROOF  

Apsu 
Mama 
Family 
(Building) 

  4     5  3 3 1 

Total 7 8 38 7 6 1 3 56 6 27 66 12 

 

 
That said, on what basis was I able to develop my calculator? 
 
Well, the CO2 release of electricity is measured based on an emissions factor of 0.644 kgCO2e/kWh as 
shown in Table 1.1. This factor has been found by Waste Concern in their 2009 HSBC study, and 
corroborated by the Department of Environment (DOE). 
 
Hence, the following formula can be used to convert from Electricity to CO2e Emissions: 
 

0.644 𝑘𝑔𝐶𝑂2𝑒/𝑘𝑊ℎ ×  𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 𝐶𝑜𝑛𝑠𝑢𝑚𝑒𝑑 𝑖𝑛 𝑘𝑊ℎ

1000
= 𝐶𝑂2𝑒 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 𝑔𝑒𝑛𝑒𝑟𝑎𝑡𝑒𝑑 (𝑡𝑜𝑛𝑠) 

 
So when the emissions factor is multiplied by the total energy consumed per month and divided by 
1000, you will obtain the CO2 equivalent emissions in metric tons generated from that electricity per 
month.  
 
Now in terms of the unit cost per kWh of electricity consumed, the following equation can be 
used:  
 

𝑀𝑜𝑛𝑡ℎ𝑙𝑦 𝐶𝑜𝑠𝑡 𝑜𝑓 𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 (𝐵𝐷𝑇)

𝑀𝑜𝑛𝑡ℎ𝑙𝑦 𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 (𝑘𝑊ℎ)
= 𝑈𝑛𝑖𝑡 𝐶𝑜𝑠𝑡 (𝐵𝐷𝑇/𝑘𝑊ℎ) 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑑 

 
After using this calculation and averaging the monthly rate for a total of 9 months (i.e., from September 
of 2020 to April of 2021, excluding March), I found a unit cost of 10.54 BDT/kWh. This allowed me to 
obtain a more holistic, and conservative figure to apply while calculating my monthly bill to compensate 
for the aforementioned implications of seasonal variations (i.e., higher temperatures mean AC is used 
less, etc.). 
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All things considered, the following table 2.4 demonstrates my entire household's estimated 
electricity consumption per month, assuming that most electrical appliances have an average 
runtime of 12 hours during the summer with a few exceptions: 
 
Table 2.4: Entire household's estimated electricity consumption per month 
Electrical 
Equipment 

Qua-
ntity 
(#) 

Power 
Rating 
(W) 

Power 
Rating 
(kW) 

Daily 
Runtime 
(hours) 

Total 
Energy 
(kWh)/day 

Total 
Energy 
(kWh)/ 
month 

CO2e 
(metric 
tons) 

Projected 
Monthly 
Bill (BDT) 

Window AC 7 1250.00 1.25 12.00 105.00 3150.00 2.03 33201.00 

Split AC 8 900.00 0.90 12.00 86.40 2592.00 1.67 27319.68 

Ceiling Fan 38 75.00 0.08 12.00 34.20 1026.00 0.66 10814.04 

Pedestal Fan 7 30.00 0.03 12.00 2.52 75.60 0.05 796.82 

Fridge 6 250.00 0.25 24.00 36.00 1080.00 0.70 11383.20 

Electric Oven 1 3000.00 3.00 1.00 3.00 90.00 0.06 948.60 

Micro-Oven 3 500.00 0.50 1.00 1.50 45.00 0.03 474.30 

Tube Light 56 50.00 0.05 12.00 33.60 1008.00 0.65 10624.32 

Chandelier 
Light 

6 300.00 0.30 2.00 3.60 108.00 0.07 1138.32 

Energy Bulb 
Light 

27 32.00 0.03 12.00 10.37 311.04 0.20 3278.36 

Led Light 66 20.00 0.02 12.00 15.84 475.20 0.31 5008.61 

TV 12 120.00 0.12 12.00 17.28 518.40 0.33 5463.94 

Total     332.03 9960.84 6.42 104987.25 

 
 

 
Figure 2.4: Total Energy Consumption, CO2e Emissions, and Projected Monthly Bill based on Field 
Survey 
 
 
For the sake of confirmation, it is clear to see that there is a direct, perfectly positive correlation between 
the amount of electricity consumed in a household to the amount of CO2e emissions generated in metric 
tons.  
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Figure 2.5: Breakdown of Household Electrical Sources and Contribution to Energy Consumption 
 
 
Although the Table 2.4 demonstrates the use of electricity by my household on a monthly basis, 
it does not do so accurately by accounting for annual variations in occupancy and seasons. The 
fact is, during the summer my home uses more electricity on average while in the winter we do not. This 
can be seen in Table 2.1, although our average electricity consumption across all meters is nearly 5000 
kWh from September to November of 2020 and April to June of 2021, it drops to a 2547.33 kWh average 
between December and February of 2021. After some further investigation, I found that no one in the 
house operates an AC during the colder winter months, while during the warmer climates we operate 
the AC at an average of 12 hours per day. Now, as shown in Figure 2.5, the Window AC and Split AC 
combined contribute an overwhelming 54.8% of our average electricity consumption per month. 
Therefore, since our daily household electricity consumption is calculated to be 9960.84 kWh during 
the summer, I cannot simply multiply this result by 12 months to estimate the annual electricity 
consumption. With the understanding that 4 out of 12 months are cold and do not require air 
conditioning, I can easily deduct 54.8% from our 9960.84 kWh monthly consumption. The remaining 8 
months account for the time the AC is used for 12 hours a day on average. In this way, I can directly 
calculate the electricity used during those 8 consecutive months by multiplying 9960.84 kWh/month by 
8 months without any deductions. 
 
Another parameter that must be taken into account is that in our extended family, multi-story house, the 
rooms on certain floors are left dormant and 50% of the full capacity of the house is currently occupied. 
However, when my uncles, aunts, and their family come to visit they stay for 10% of the year, our house 
is considered to be fully (100%) occupied. 
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Taking the above parameters into consideration, the following quantities can be calculated: 
 

 
 

Figure 2.6: Flow chart of calculation 
 

Therefore, my household consumes 53,732.76 kWh of electricity per year, or 4,477.75 
kWh/month accounting for seasonal variations in our electrical usage as well as occupancy. I 
know that this estimation is accurate with a 7.7% error rate since the average consumption 
according to our actual electricity bills amounts to 4,133.78 kWh/month. That said, my 
household produces 53,732.76 kWh or 34 metric tons of CO2e emissions per year. 
 
In terms of the average consumption per capita, there are some limitations. The primary limitation is 
that I am one of 5 household owners currently occupying the house with 13 staff members. Obviously, 
as household owners, our average consumption of electricity vastly outweighs that of the average 
domestic helper or security guard. This will be an interesting aspect of further investigation that I can 
conduct in the future to compare my per capita electricity consumption to that of my security guard, etc. 
That said, the average electricity consumption per month per capita by my family is: 
 

 
𝟒,𝟏𝟑𝟑.𝟕𝟖 𝒌𝑾𝒉/𝒎𝒐𝒏𝒕𝒉 

18 𝑜𝑐𝑐𝑢𝑝𝑎𝑛𝑡𝑠
=229. 65 𝑘𝑊ℎ/𝑚𝑜𝑛𝑡ℎ/𝑐𝑎𝑝𝑖𝑡𝑎 

 
 
Or about 0.148 metric tons of CO2e emissions per person.  
 
This result seems excessively high, on account of the fact that the average per capita electricity 
consumption of Bangladesh in 2014 was 320 kWh/year12, or about 27 kWh/month. Still, it is important 
to note that Bangladesh is full of rural villages where electricity consumption is very low to non-existent. 
However, when compared to a higher income, more developed country such as Canada, the results 

                                                
12 "Electric power consumption (kWh per capita) - Bangladesh." 
https://data.worldbank.org/indicator/EG.USE.ELEC.KH.PC?locations=BD. Accessed 29 Oct. 2021. 

https://data.worldbank.org/indicator/EG.USE.ELEC.KH.PC?locations=BD
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found at my house seem more conservative. Case in point, the per capita electricity consumption of 
Canada in 2014 was a much more significant 15,588 kWh/year13, or about 1300 kWh. This is more than 
80% greater than the average household owner at my house. 
 
 
3     Conclusion and Recommendations 
 
If we want to see our current climate change issue become more manageable and ensure a more 
sustainable environment, the best place to start is in our homes. By conducting a simple yet 
comprehensive audit of all the appliances underuse, people can finally begin to pinpoint sources of 
greatest electricity consumption and intervene accordingly to reduce their electricity consumption and 
offset their CO2e emissions generation.  
 
According to the 8th 5 Year Plan of Bangladesh, our installed electrical capacity from 2019-2020 
was about 20,383 megawatts with a maximum consumption of 12,738 megawatts (without 
accounting for renewable energy). Now, with reference to Figure 1.2, we understand that 
residential (i.e., household) electricity consumption accounts for 51% of electricity 
consumption. This means that households are responsible for consuming 6,496.38 megawatts. 
This implies that the average member of a household consumes about: 
 
 

 𝟔, 𝟒𝟗𝟔. 𝟑𝟖 𝒎𝒆𝒈𝒂𝒘𝒂𝒕𝒕𝒔 × 𝟐𝟒 𝒉𝒐𝒖𝒓𝒔/𝒅𝒂𝒚 × 𝟑𝟔𝟓 𝒅𝒂𝒚𝒔/𝒚𝒆𝒂𝒓 × 𝟏𝟎𝟎𝟎 𝒌𝒊𝒍𝒐𝒘𝒂𝒕𝒕𝒔/𝒎𝒆𝒈𝒂𝒘𝒂𝒕𝒕

165,000,000 𝑝𝑒𝑜𝑝𝑙𝑒 𝑖𝑛 𝐵𝑎𝑛𝑔𝑙𝑎𝑑𝑒𝑠ℎ
= 344.90 𝑘𝑊ℎ/𝑦𝑒𝑎𝑟/𝑝𝑒𝑟𝑠𝑜𝑛 

 
 
What is more, if we can all work to reduce our electricity demand by around 30% by being more 
conscious or installing motion sensors to automatically turn off our lights, we can save: 
6,496.38 𝑚𝑒𝑔𝑎𝑤𝑎𝑡𝑡𝑠 × 0.30 = 1948.91 𝑚𝑒𝑔𝑎𝑤𝑎𝑡𝑡𝑠 𝑜𝑓 𝑝𝑜𝑤𝑒𝑟 or: 
 
1948.91 𝑚𝑒𝑔𝑎𝑤𝑎𝑡𝑡𝑠 × 𝟐𝟒 𝒉𝒐𝒖𝒓𝒔/𝒅𝒂𝒚 × 𝟑𝟔𝟓 𝒅𝒂𝒚𝒔/𝒚𝒆𝒂𝒓 × 𝟏𝟎𝟎𝟎 𝒌𝒊𝒍𝒐𝒘𝒂𝒕𝒕𝒔/𝒎𝒆𝒈𝒂𝒘𝒂𝒕𝒕  

= 17072451600 𝑘𝑖𝑙𝑜𝑤𝑎𝑡𝑡𝑠/𝑦𝑒𝑎𝑟 
 
 
Based on an emissions factor of 0.644 kg/kWh, this equates to a total annual CO2 offset of: 
17072451600 𝑘𝑖𝑙𝑜𝑤𝑎𝑡𝑡𝑠/𝑦𝑒𝑎𝑟×0.644 𝑘𝑔/𝑘𝑊ℎ 

1000 𝑘𝑔/𝑚𝑒𝑡𝑟𝑖𝑐 𝑡𝑜𝑛
= 10994658.83 metric tons. 

 
 
If the majority of the population fails to cooperate in this venture, however, CO2 emissions will continue 
to prevail. That is why it is so important that youths, the future of tomorrow, become accountable for 
their households and snowball the nation into a more sustainable future.  
 
Some steps to qualitatively overcome this can be through integrating the teachings of my methodology 
into the syllabus as extra credit for youth. This way both teachers and students can be more aware of 
the impact of their electrical usage habits. Just turning off lights in a room can have massive savings in 
electricity bills and offset in CO2. Governments should implement tax incentives for lower electrical 
consumption and divert the extra electricity to power large industries and boost the economic status of 
Bangladesh. Moreover, less careful consumers can purchase motion sensors in their homes or 
buildings to turn on and off lights when needed. Although this initial investment may seem high at first, 
the return on investment will be immediate and save the environment at the same time. Depending on 
how much electricity you use, automatic sensors can cut energy consumption between 35-45% and up 
to 75%. According to an organization called the Eco Guide, "if a single 60-watt bulb is used for 8 hours 
a day at $0.10/kWh, it costs $17.52/year. If that time is cut by 35 percent to 2.8, it costs $6.13/year. If a 
room has, say, four bulbs, the cost goes from $70.08 a year to $24.52.14" 
 

                                                
13 "Electric power consumption (kWh per capita) - Canada." 
https://data.worldbank.org/indicator/EG.USE.ELEC.KH.PC?locations=CA. Accessed 29 Oct. 2021. 
14  "How do Motions sensor Save Energy? | JK Impex Solutions." 20 Jan. 2020, http://www.jkimpexsolutions.com/others/how-
do-motions-sensor-save-energy/. Accessed 5 October. 2021. 

https://data.worldbank.org/indicator/EG.USE.ELEC.KH.PC?locations=CA
http://www.jkimpexsolutions.com/others/how-do-motions-sensor-save-energy/
http://www.jkimpexsolutions.com/others/how-do-motions-sensor-save-energy/
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ANNEX:  Floor Plans (Field Survey) 

 
Layout plan of the house at Level 1, showing the number of electronic fixtures used 
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ANNEX:  Floor Plans (Field Survey) 
 
 
 

 
Layout plan of the house at Level 2 & 3, showing the number of electronic fixtures used 
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ANNEX:  Floor Plans (Field Survey) 
 
 

Layout plan of the house at Level 4, showing the number of electronic fixtures used 
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ANNEX:  Floor Plans (Field Survey) 
 
 
 

 
Layout plan of the house at Level 5, showing the number of electronic fixtures used 
 

 


