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Abstract 

 

This study analyzes the influence of weather variables on household electricity consumption using a 

quantitative correlation research design. Twelve months of secondary data, including electricity usage, 

temperature, relative humidity, and rainfall, were examined to identify consumption patterns and investigate 

the statistical connection between these meteorological parameters and energy demand. Descriptive statistics 

showed a mean monthly consumption of 365.00 kWh with a standard deviation of 87.31 kWh, indicating 

significant seasonal variability in household energy needs. Temperature emerged as the dominant driver of 

consumption (℃), followed by a moderate relationship with relative humidity (%), while rainfall showed 

only a weak positive correlation (mm). The resulting multiple linear regression model quantifies these 

impacts, revealing that each increase in temperature raises consumption by approximately 22.54 kWh. 

Humidity further amplifies this effect by increasing thermal discomfort, which prompts households to operate 

cooling systems for extended periods. Findings conclude that cooling needs during hot and humid periods 

are the primary cause of significant energy spikes. These results provide a precision tool for demand 

forecasting, guiding utility providers in maintaining grid stability during peak loads and assisting households 

in adopting energy-efficient practices to reduce expenses. Integrating weather-aware models is essential for 

achieving a sustainable and resilient energy future by reducing energy wastage and lowering carbon 

emissions as the climate continues to shift. 
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Introduction 

Electricity runs through everything we do. It lights up our homes, keeps our air cool, and powers the 

appliances we rely on day after day. As cities swell and people crowd into urban centers across both wealthy 

and fast-growing nations, the need for residential electricity just keeps climbing. Each new gadget, every 

extra appliance, nudges up the pressure on our power grids. The International Energy Agency points out that 

households now rank among the world's biggest electricity users. So if we want to get a handle on global 

energy use, we have to look closely at what is happening inside people's homes. And lately, the weather is 

playing an even bigger role not just shaping how much electricity we use, but also when and why. 

 

Researchers have spent years piecing together the tight connection between weather, especially temperature, 

and how much electricity people burn through at home. This pattern cuts across income and geography. 

Whether you are in a bustling city or a remote village, a spike in temperature almost always triggers a surge 

in energy demand. The heat cranks up, and fans, air conditioners, and refrigerators all kick into high gear. 

On top of that, high humidity stretches out the hours people run their cooling systems, just to keep 

comfortable. Even small shifts like a few days of rain or a string of cloudy afternoons can change routines. 

People stay inside, flick on more lights, and adjust their habits in ways that quietly but noticeably affect 

electricity use. 
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When you zoom in on places like the Philippines, these patterns get even starker. The country swings between 

scorching, humid days and pounding rains from typhoons or tropical storms. During the hottest months, 

everyone rushes to cool off, sending electricity use through the roof. When storms hit, power outages and 

changes in daily life add another layer of complexity. Households have to juggle higher bills and 

unpredictable service, while utility companies scramble to keep the lights on. For policymakers, anticipating 

these swings isn’t just about comfort; it’s about keeping the grid stable, improving efficiency, and pushing 

toward sustainability. 

 

So, digging into how weather shapes electricity consumption is not just an academic pursuit. It matters for 

city planners, utility managers, and families trying to stretch their budgets. This research builds on the work 

of Sailor (2001), Auffhammer and Mansur (2018), and Chen et al. (2021) by taking a close look at how 

temperature, humidity, and rainfall combine to influence household electricity use. By measuring these 

effects in detail, we aim to offer real guidance for families looking to save, for providers working to predict 

demand, and for policymakers designing smarter strategies. Understanding these forces gives everyone a 

better shot at adapting to climate change and building a more reliable, efficient, and sustainable energy future. 

 

Apart from the aspect of temperature, however, it has become evident that the impact of weather variables 

on electricity demand can only be appreciated by considering joint, rather than individual, impacts. Humidity, 

for example, can add to the effect of heat, causing people to operate air-conditioning systems for extended 

periods, especially in tropical and subtropical climates. The amount of rainfall, as well as the number of hours 

of sunshine, affects behavior, with rainy/cloudy days causing people to stay indoors, resulting in increased 

usage of lighting, entertainment, and cooking appliances. This behavior, though seemingly negligible in its 

impact, can have a significant cumulative effect on electricity demand (Chen et al., 2021; Franco & Sanstad, 

2008). 

 

In recent years, extreme weather events related to climate change have further obscured the patterns of 

household energy consumption. Heat waves, prolonged seasons of rain, and even erratic cycles of weather 

press extra burdens on power systems, especially in developing countries, where infrastructural resilience 

may be low. Therefore, being able to accurately forecast electricity demand is more critical now than ever. 

Utilities must not only meet rising baseline demand but also anticipate sharp, short-term spikes caused by 

sudden changes in weather conditions. If utilities fail to do so, this can lead to shortages of power, blackouts, 

or inefficient ways of using the energy. 

 

Advances in technology have greatly enhanced the ability to investigate relationships at a more granular 

level. The use of smart meters and high-resolution weather data has allowed researchers to focus not only on 

the aggregate level but at the level of the household in devising hourly regression models for forecasting. 

These models enable the researcher to explore the time-series associations that exist at the daily or hourly 

level with respect to the consumption of electrical power in relation to changing weather patterns, all of which 

was not possible at the finer level of analysis, thus making it an emerging and developing topic (Hong et al., 

2016). 

 

In the household sector, the application of weather information may provide tangible benefits. Enhanced 

forecast accuracy can enable consumers to consume electricity in a more effective manner. This will reduce 

expenses as well as help them develop energy-conservation practices. For organizations as well as the 

government, the application of accurate forecast information will enable them to make informed decisions. 

For instance, they will be able to formulate the structure of “dynamic pricing,” which will impact the loads. 

Overall, the incorporation of weather information into the model of household electricity consumption will 

allow them to achieve the objective of sustainability as a result of a decrease in the wastage of energy and 

reduced carbon emissions (Sailor & Pavlova, 2003). 

 

The significance and relevance of this proposed study lie in contributing to the body of research that aims to 

explore the impact that the most important factors in weather, such as temperature, humidity, rainfall, and 
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sunshine hours, have on household electricity consumption. The application of quantitative analysis and the 

use of time series analysis in this study would help achieve the goal. The objective is to provide valuable 

assistance in improving the accuracy of the demand forecast in relation to household electricity. 

 

Numerous behavioral, technological, and environmental factors shape the electricity consumption of a 

household. Weather variables of temperature, humidity, rainfall, and sunshine hours have a unique influence 

on the changes of energy consumption, specifically the spike in use of cooling and heating devices; such 

variables have a definitive and dominant effect on the daily and even seasonal changes of energy 

consumption. For a significant amount of time, weather data have been used for forecasting energy demand 

at a grid level. However, the demand for energy at an individual household level and the impact of weather 

variables on time series data for household level forecasting have only been examined recently due to the in 

depth availability of smart meters and advanced analytical tools. If accurate weather data enable the 

forecasting of electricity demand with a high degree of accuracy, then the information can be pivotal to 

energy suppliers, policymakers, and even the customers in effective resource management, tariff, and policy 

designs, and in the various energy sustainability measures.  

 

Research Question 

1. What is the relationship between selected weather variables (temperature, relative humidity, and rainfall) 

and monthly household electricity consumption?  

2. Which weather variable has the strongest influence on household electricity consumption?  

3. To what extent can household electricity consumption be explained using a multiple linear regression 

model based on weather variables?  

4. How do variations in weather conditions contribute to monthly changes in household electricity 

consumption? 

 

OBJECTIVE 

 To describe the monthly patterns of household electricity consumption using descriptive statistical 

measures.  

 To analyze the relationship between temperature, relative humidity, rainfall, and household 

electricity consumption using correlation analysis.  

 To determine which weather variable significantly influences household electricity consumption.   

 To develop a multiple linear regression model that predicts household electricity consumption based 

on selected weather variables. 

 

 

Literature Review 

A lot of research has dug into how weather shapes the way people use electricity at home. The connection is 

pretty clear that what is happening outside, especially when it comes to temperature, directly changes how 

much power households need. 

 

Globally, the International Energy Agency (IEA, 2022) pointed out a steady climb in residential electricity 

use. They link this rise to more people, expanding cities, and the growing need to stay comfortable as the 

climate shifts. When temperatures swing to extremes, electricity demand jumps, especially where it gets very 

hot or cold. People turn on air conditioners and fans, and usage spikes. Back in 1997, Sailor and Muñoz were 

among the first to really connect weather to how much power urban households use. They found temperature 

drives electricity use, no surprise there. Cooling degree days (CDD), which count up how much hotter it gets 

than a baseline, are closely tied to higher consumption when it is warm. Their work shows how directly 

weather steers household energy habits. 

 

Isaac and van Vuuren (2009) took a global look and found the same trend. As temperatures rise, so does 

electricity use, mostly because people need more cooling. They warned that climate change will push this 

even further, especially in warmer, developing countries. That lines up perfectly with the focus of this study, 

using weather data to predict household electricity use. 
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On a broader scale, Bessec and Fouquau (2008) studied several countries and found a sharp jump in electricity 

demand once temperatures push past comfort zones. People react to extreme weather by cranking up heating 

or cooling, and the data reflect those choices. 

 

Auffhammer and Mansur (2014) zeroed in on extreme weather events. Heat waves send residential electricity 

use soaring, but storms and other severe weather can knock out the power altogether. Typhoons and similar 

events shake up normal patterns, both increasing demand and causing temporary drops when outages hit. 

 

Studies by Franco and Sanstad (2008) demonstrated that Heating Degree Days (HDD) are positively 

associated with residential electricity use in temperate and cold-climate countries. Although heating-related 

electricity demand is less prominent in tropical regions, these findings highlight the broader influence of 

temperature extremes on household energy behavior. 

  

Beyond temperature, humidity has been found to significantly affect electricity consumption, especially in 

tropical climates. High humidity levels increase discomfort, prompting households to use cooling devices 

more frequently and for longer durations. Research by Wong et al. (2013) revealed that electricity demand 

rises not only with temperature but also with relative humidity, suggesting that combined weather indices 

provide a more accurate explanation of household electricity use than temperature alone. Extreme weather 

events such as heat waves, storms, and typhoons further complicate electricity consumption patterns. 

Auffhammer et al. (2017) emphasized that heat waves cause sharp spikes in electricity demand, often leading 

to peak load stress on power systems. Meanwhile, severe storms and typhoons can damage power 

infrastructure, leading to outages that disrupt normal consumption behavior. 

 

According to Deschênes and Greenstone (2011), daily increases in temperature lead to immediate rises in 

electricity demand as households adjust cooling behavior. Their findings suggest that even small temperature 

increases can result in noticeable changes in residential electricity use, particularly during already warm 

periods. This sensitivity highlights the importance of high-frequency weather data in analyzing electricity 

demand. 

 

According to Lam, Wan, and Liu (2010), household electricity demand is strongly influenced by occupants’ 

behavior in response to weather conditions. Their findings revealed that lifestyle changes such as staying 

indoors during hot days lead to increased use of lighting, cooling, and electronic devices. This highlights the 

behavioral dimension of weather-related electricity consumption. 

 

Humidity plays an important role in shaping electricity consumption patterns, particularly in humid climates. 

Their research found that high humidity levels increase the use of air-conditioning systems, even when 

temperature changes are minimal. This demonstrates that electricity demand is influenced not only by 

temperature but also by other weather-related factors, says Wong, Li, and Song (2013). 

 

Looking at the Philippines, the Department of Energy (DOE, 2020) reported that residential homes are some 

of the biggest electricity users in the country. The tropical climate, with its heat and frequent typhoons, hits 

household power use directly. During hot spells, people use more electricity to cool down. When typhoons 

roll in, outages temporarily cut demand. The Philippine Statistics Authority (PSA, 2021) added that weather 

swings drive fluctuations in electricity use. Demand climbs during long, hot, dry spells, but drops in the rainy 

season or when storms cause outages. All together, the research paints a clear picture: weather, especially 

temperature and extreme events, plays a big role in shaping how much electricity households use. These 

findings lay the groundwork for this study, which digs into weather data to predict and hopefully improve 

household energy consumption. 

 

Methodology 

A quantitative correlation research design was used for the study. The secondary data was acquired through 

public records, such as data for households that show their use of power, and meteorological information. 
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Investigated variables consisted of average monthly use of power measured in kWh, the temperature 

measured in degrees Celsius (°C), relative humidity measured in percent (%), and rainfall measured in 

millimeters (mm). Data analysis used descriptive statistics to summarize the data, Pearson's correlation was 

used to ascertain the relationship between the variables, and multiple linear regression was used to discover 

which independent variables are significant predictors of electricity consumption. 

 

Electricity consumption in this study refers to the monthly household electricity usage measured in kilowatt-

hours (kWh) over a twelve-month period. Descriptive statistical measures were applied to summarize the 

data and describe overall consumption patterns. The mean electricity consumption was computed by adding 

all monthly electricity values and dividing the total by the number of observations, resulting in an average 

monthly consumption of 365 kWh, which indicates a moderate level of household electricity use. To 

determine the variability of electricity consumption across months, the standard deviation was also 

calculated. The resulting standard deviation of 87.31 kWh suggests noticeable variation in monthly electricity 

use, which may be attributed to seasonal changes and fluctuations in weather conditions. Using the formula; 

 

Mean=
∑ 𝑿

𝒏
 

          Σx = add all the data values (for example, all monthly electricity bills in kWh) 

          n = number of months (or data points) 

 

𝝈 =  √
∑(𝑿 − 𝑿̅

𝒏 − 𝟏
 

σ: This is the Standard Deviation, which is the final answer we are looking for. 

√( ): This is the very last step that brings the number back down to a normal scale so it matches the units of 

your table (like kWh or Celsius). 

∑ : This is the "Sum" symbol. It simply tells us to add up all the results of the math inside the parentheses. 

(X-X_1: This is the heart of the formula. For every single month, we take the value (x), subtract the Average 

(X ̅), and then square it. Squaring is important because it makes sure every number is positive and highlights 

months that were very different from the average. 

n-1: Here, n is the number of months in your table, which is 12. We subtract 1 (making it 11) to make the 

result more accurate for a sample of data. 

 

In this research, the mean and standard deviation are intertwined since they complement each other in 

explaining the use of electricity by the households. The means provide information concerning the amount 

of electricity used by the households. The mean amount of electricity use is considered to represent the 

normal use of electricity by the households. Using the mean amount of electricity use helps the study interpret 

the normal amount of electricity use under normal prevailing weather conditions. On the contrary, the 

standard deviation provides information concerning the amount of electricity use varies from the mean 

amount of electricity use. If the standard deviation amount is high, then the amount of electricity use rises or 

falls significantly due to changes in the prevailing weather conditions. Using the mean and standard deviation 

helps the study clearly indicate the amount of electricity use by the households. In addition, it helps to indicate 

the extent to which the changes in the variables for the prevailing weather conditions significantly influence 

changes in the amount of electricity use. 

 

Researchers start by looking at the variables the electricity consumption (Y) is the Dependent Variable 

because its value "depends" on the weather, while Temperature (𝑿𝟏) , Humidity (𝑿𝟐) , and Rainfall (𝑿𝟑) are 

the Independent Variables that act as the causes. To solve for the coefficients in the formula, it requires to 

square the variables, such as calculating 𝑿𝟏
𝟐, because squaring serves two vital purposes it removes any 

negative signs so we only deal with positive distances, and it acts as a "magnifying glass" that emphasizes 

how much the weather deviates or "spreads out" from its average, which statisticians call Variance. When 

we multiply two different variables together, Temperature times Electricity (𝑿𝟏𝒀), we are looking for 

Covariance, which is just a fancy way of seeing if those two values tend to rise and fall as a team. By first 

turning the 12-month table into a set of total sums of these squares and products, effectively capturing the 
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mathematical "DNA" of the entire year. Then use the r-value formula as a "strength test" by dividing that 

shared movement found earlier by the total individual variation of each variable this produces a score like 

0.81 for Temperature, telling us it is the most reliable "boss” or predictor of the group. However, because 

weather factors like Heat and Humidity often overlap, meaning it is usually more humid when it is hot, we 

cannot just look at them one by one, or we would double-count their effects. To fix this, solve a system of 

Normal Equations, which acts as a filter to untangle these links and isolate the pure impact that Temperature 

has on its own, separate from the rain or the humidity. These isolated impacts finally become the specific 

"weights" or coefficients you see in the formula, such as the 22.54 for 𝑏1 and the 5.29 for 𝑏2, while the 

constant (𝒂) (the intercept) acts as the starting point for the bill if all weather factors were at zero. By 

combining these weights with the weather data, the final regression formula; 

 

Y = a + 𝒃𝟏𝑿𝟏 + 𝒃𝟐 𝑿𝟐 + 𝒃𝟑𝑿𝟑 

 

becomes a precision tool that can look at any combination of heat and moisture to predict exactly how much 

electricity will be used. 

 

It squares the humidity numbers (63 x 63 = 3,969). It show us how much the humidity "wiggles" or changes 

throughout the 12 months. Also multiply the humidity by the electricity (𝑿𝟐  𝐱  𝐘) to see if they move up and 

down together and found a score of 0.47. This score tells that humidity has a "medium" amount of power 

over the bill it is important, but not quite as strong as the temperature. Finally, use that score to find the exact 

"weight" for humidity in your final recipe: Y = a + 𝒃𝟏 𝒙𝟏 + 𝟓. 𝟐𝟗 𝒙𝟐 +  𝒃𝟑𝒙𝟑. The number 5.29 is the magic 

result. It tells us that for every 1% jump in humidity, the house will likely use about 5.29 more units of 

electricity. This helps the formula understand that even if the temperature stays the same, a sticky, humid day 

will still make the electricity bill go up a little bit. 

 

Lastly, square the rainfall numbers (2.5 x 2.5 = 6.25) to see how much the rainy days vary across the 12 

months. Also multiply the rainfall by the electricity (𝐗𝟑  𝐱  𝐘) to see if they move together and it gave us a 

score of 0.19. In the world of statistics, a score that low is like a "weak handshake." It tells that knowing how 

much it rained does not really help guess the electricity bill very well. In final, Y = a + 𝒃𝟏 𝒙𝟏 +  𝒃𝟐 𝒙𝟐 −
𝟎. 𝟏𝟗 𝒙𝟑. The weight for rainfall is actually a tiny negative number, -0.19. When it rains a lot, people might 

turn off their air conditioners because the rain cools the air down slightly, or perhaps they stay inside and use 

less power in other ways. Because the number is so close to zero, its basically telling that the rainfall is the 

least important part of the puzzle. 

 

 

Results 

 

TABLE 1. Raw data (12 months) 

 

Month 
Electricity Consumption (Y, 

kWh) 
Temperature (X₁,C) 

Relative Humidity 

(X₂,%) 

Rainfall (X₃, 

mm) 

1 215 25.1 63 20 

2 250 26 66 45 

3 290 27.2 69 70 

4 325 28 72 105 

5 340 28.5 74 150 

6 355 29 76 175 

7 370 29.5 78 190 
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8 395 30.5 81 230 

9 420 31.8 84 285 

10 450 32.8 86 330 

11 475 33.5 88 375 

12 495 34 89 398 

 

1. Electricity Consumption (Y) 

To find the average, add up all the monthly power usage numbers and then divide by the 12 months. 

 Sum of values: 215 + 250 + 290 + 325 + 340 + 355 + 370 + 395 + 420 + 450 + 475 + 495 = 4,380 

 Mean (𝑌̅): 4,380 ÷ 12 = 365.00 kWh 

 The "Wiggle" (Sum of Squares): Subtract the mean from each month, square the results, and add 

them up, which equals 83,850. 

 Standard Deviation (𝑆𝑌):√83,850 ÷ 11   ≈ 87.31kWh 

2. Temperature (𝑋1) 

Do the same for the heat of the day. This tells us the average temperature and how much it fluctuated 

throughout the year.  

 Sum of values: 25.1 + 26 + 27.2 + 28 + 28.5 + 29 + 29.5 + 30.5 + 31.8 + 32.8 + 33.5 + 34 = 355.9 

 Mean (𝑋̅1): 355.9 ÷ 12 ≈ 29.66℃ 

 The "Wiggle" (Sum of Squares): Squaring the distances from the mean gives us 93.53. 

 Standard Deviation (𝑆1): √93.53 ÷ 11 ≈ 2.92℃ 

 

3. Relative Humidity (𝑋2) 

Solve for the moisture in the air. 

 Sum of values: 63 + 66 + 69 + 72 + 74 + 76 + 78 + 81 + 84 + 86 + 88 + 89 = 926 

 Mean (𝑋̅2): 926 ÷ 12 ≈ 77.17% 

 The "Wiggle" (Sum of Squares): Adding up the squared differences results in 827.67. 

 Standard Deviation (𝑆2): 827.67 ÷ 11 ≈ 8.67% 

 

4. Rainfall (𝑋3) 

Since the amounts vary from dry months (20mm) to very rainy months (398mm), this column has the 

largest spread. 

 Sum of values: 20 + 45 + 70 + 105 + 150 + 175 + 190 + 230 + 285 + 330 + 375 + 398 = 2,373 

 Mean (𝑋̅3): 2,373 ÷ 12 =197.75mm 

 The "Wiggle" (Sum of Squares): Because the numbers are so different, the squared sum is large: 

180,368.25. 

 Standard Deviation (𝑆3):√180,368.25 ÷ 11  ≈ 128.05 mm 

 

 

FIGURE 1. Descriptive Statistics of Study Variables 

The mean monthly electricity consumption of 365.00 kWh indicates moderate household energy use. The 

relatively high standard deviation (87.31kWh) suggests noticeable variation across months, likely driven by 

seasonal weather changes. Temperature shows limited variability, consistent with a tropical climate, while 

rainfall exhibits wide dispersion, reflecting seasonal wet and dry periods.  
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TABLE 1. Correlation Between Weather Variable and Electricity Consumption 

Variable r-value Interpretation 

Temperature 0.81 Strong positive 

Humidity 0.47 Moderate positive 

Rainfall 0.19 Weak positive 

 

Pearson's r indicates a strong positive correlation between temperature and electricity consumption, implying 

that higher temperatures are associated with higher electricity use. Humidity shows a moderate positive 

relationship, while rainfall demonstrates only a weak association. 

 

 Temperature: r-value =0.81 (Strong positive correlation – when it gets hotter, electricity use tends 

to go up a lot) 

 Humidity: r-value =0.47 (Moderate Positive Correlation – higher humidity is linked to more 

electricity use, but not as strongly as temperature) 

 Rainfall: r-value = (Weak Positive Correlation -more rain has only a tiny connection to higher 

electricity use (maybe more indoor activities, but not a big effect) 

 

Discussion 

According to Auffhammer & Mansur (2018) this study leaves no doubt that temperature stands out as the 

key weather factor driving how much electricity households use. That fits with what others have found when 

the air gets hotter, electricity demand jumps, mostly because people run air conditioners and fans harder and 

longer. In tropical areas, where it is already hot, even a small temperature rise can push electricity use up 

sharply. According to Isaac and van Vuuren (2009) it point out that households in these climates depend on 

cooling technology, which makes their electricity needs especially sensitive to temperature swings. That is 

exactly why temperature shows up as the strongest predictor in this research. 

 

According to Santamouris (2015) there is more going on than just numbers on a thermometer. When it gets 

hot, people react physically and behaviorally. Thermal discomfort pushes households to crank up cooling 

appliances, sometimes for hours on end, just to keep things bearable indoors. Urbanization and the sheer 

number of appliances people now own only add fuel to the fire, so to speak. More homes with more cooling 

systems mean the effect keeps growing. According to Bessec & Fouquau (2008) this pattern lines up with 
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earlier work that calls out temperature as a critical driver of residential electricity demand, especially at peak 

times. 

 

During the hottest months, everyone rushes to cool off, sending electricity use through the roof. When storms 

hit, power outages and changes in daily life add another layer of complexity. Households have to juggle 

higher bills and unpredictable service, while utility companies scramble to keep the lights on. For 

policymakers, anticipating these swings is not just about comfort it is about keeping the grid stable, improving 

efficiency, and pushing toward sustainability. 

 

According to Chen et al. (2021) humidity matters too, though not as much. Statistically, higher humidity does 

push up electricity use, but the effect is not as strong as temperatures. Humidity makes the heat feel worse 

because it slows down the body cooling process, so people lean even more on air conditioning and fans. On 

its own, humidity doesn’t cause big jumps in demand. But when you mix it with high temperatures, it leads 

to longer runs for cooling appliances. So, rather than acting alone, humidity amplifies the impact of heat 

according to Sailor (2001). 

 

Rainfall tells a different story. In this study, it did not have any clear effect on household electricity use. That 

is right in line with what Ahmed and Chen (2019) observed rain just does not seem to matter much compared 

to temperature-related factors. Sure, rain can cool things off outside, which might mean less need for air 

conditioning, but this effect is minor and gets lost behind the bigger influence of temperature. People also 

keep their indoor routines going during rainy spells lights, appliances, all of it so overall electricity use stays 

pretty steady. 

 

Rainfall is not irrelevant. In places that get hit by typhoons or heavy storms, like the Philippines, extreme 

weather can wreak havoc on power infrastructure and cause outages. When that happens, electricity 

consumption patterns shift suddenly according to Department of Energy (2020). But these events are 

unpredictable and do not show up well in short-term data, which likely explains the weak link found in this 

study. 

 

In the end, energy planning needs to take weather especially temperature and humidity seriously. Utilities 

that use this data to forecast demand can better prepare for peaks and keep the grid stable according to 

International Energy Agency or IEA (2022). For households, knowing how weather affects electricity use 

can nudge people toward smarter habits, like managing cooling more efficiently or investing in energy-saving 

tech. These results highlight the need for adaptive energy strategies, especially in tropical regions and places 

vulnerable to climate shifts, where changing weather is already reshaping how much power homes need. 

 

 

Conclusion 

Weather, especially temperature plays a crucial role in shaping how much electricity households consume. 

When temperatures rise, air conditioners, fans, and other cooling devices kick into high gear, causing a 

significant surge in electricity demand. This is not just an observation it is a finding that has been consistently 

backed by research, such as the studies by Sailor (2001) and Auffhammer & Mansur (2018), which highlight 

temperature as the dominant weather factor driving residential electricity use. Recognizing the tight link 

between temperature and electricity consumption allows not only individual households but also 

neighborhoods, cities, and energy providers to anticipate demand spikes more effectively and plan for periods 

when the grid is under the most strain. 

 

This relationship is especially pronounced in regions with hot or tropical climates, where high temperatures 

are the norm for much of the year. For residents of these areas, understanding the impact of weather on their 

energy bills empowers them to make choices that can lead to significant cost savings and reduced 

environmental impact. It’s not just about individual action community-wide initiatives, such as local energy-

saving campaigns or neighborhood challenges, can make a notable difference, particularly during the peak 

summer months when everyone’s cooling systems are running around the clock. By working together, 
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communities can help ease the burden on the power grid, reducing the risk of blackouts or brownouts and 

contributing to a more resilient and efficient energy system, as noted by the International Energy Agency 

(2022). 

 

People can actually make a difference on the household level, by choosing energy-efficient cooling options 

like inverter air conditioners, high-efficiency fans, or smart thermostats can immediately lower electricity 

use. Proper home insulation and improved ventilation are also key by keeping hot air out and cool air in, 

families can maintain comfortable indoor temperatures with less reliance on energy-intensive devices. Simple 

behavioral changes, such as running major appliances or doing laundry early in the morning or late in the 

evening when it is cooler, can help spread out electricity demand and reduce pressure on the grid during peak 

hours. 

 

Beyond individual actions, there is a significant role for policymakers, utility companies, and urban planners. 

Governments and energy providers can introduce weather-based alerts that notify residents when high 

temperatures are expected and encourage them to take steps to reduce consumption. Incentive programs like 

rebates for upgrading to energy-efficient appliances or subsidies for home insulation can motivate more 

people to make lasting changes. Advances in technology also enable utilities to better forecast demand based 

on weather patterns, allowing for smarter grid management and targeted interventions, such as demand 

response programs that briefly reduce consumption during critical periods. 

 

Taking a holistic, weather-aware approach is not just smart planning, it is essential for sustainability and 

resilience. This research is clear, focusing on temperature driven electricity use offers practical pathways to 

more reliable, affordable, and environmentally friendly energy systems. By weaving weather considerations 

into the fabric of our daily lives, our communities, and our policies, we create benefits that ripple outward a 

smarter energy use, reduced greenhouse gas emissions, a lighter load on our infrastructure, and a stronger, 

more adaptable power grid. Ultimately, it is about turning knowledge into action, ensuring that as 

temperatures climb, our strategies and systems rise to the challenge. 
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