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Abstract - Singapore experienced modernization at a tremendous speed over the years. This 

rapid modernisation is however, powered by a massive energy consumption by the industries 

and households. As a nation with no natural resources, this massive increase in energy con-

sumption is a great concern. To address this pressing issue, the Singapore government intro-

duced various combat measures. One of which is through initiatives that help increase public’s 

awareness on electricity consumption and wastage. Hence, to play a part in increasing the pub-

lic’s awareness on this issue, our team designed an interactive visual application using d3.js, 

which enables user to interact and explore household electricity consumption patterns across 

the island. Through this data visualisation application, our team hopes to increase the public’s 

knowledge of the rising levels of household electricity consumption.   

I. Introduction 

As a little red dot with no natural resources, 

the government aims encourage Singapore-

ans to reduce their energy consumption and 

wastage. For instance, in January 2008, the 

NEA introduced Mandatory Energy Label-

ling for registrable goods under the Energy 

Conservation Act (Cap. 92C). This act re-

quires all electrical goods to be affixed with 

an energy label sticker depicting how much 

electricity they consume when used. Re-

cently in August 2016, Singapore Powers 

introduced a utilities bill redesign in a bid 

to help fellow Singaporeans track and re-

duce their energy and water consumption. 

According to the energy statistics report 

published by the Energy Market Authority 

of Singapore, average monthly consump-

tion of electricity by Households increased 

0.5% from 466kWh in 2014 to 468 kWh in 

2015. The average monthly consumption 

by public housing dwellings registered a 1.2% 

increase from 2014, to reach 376 kWh in 

2015. Whereas, on the flip side for private 

housing units fell by 2.1% to 732 kWh in 

2015. Hence, more can be done to further 

reduce electricity consumption and wastage 

in Singapore.  

II. Motivation 

A way to encourage a reduction of electric-

ity consumption amongst fellow Singapore-

ans is through public education. By allow-

ing fellow Singaporeans to visualise the 

amount of electricity consumed by at a na-

tional level as well as by their residential 

planning zones and sub zones will allow for 

a better understand of how much electricity 

they are consuming in comparison to the 

other households. Through our primary ob-

servations, some of the energy consumption 

data and statistic is provided via the Energy 

Market Authority’s website lacks user 

friendliness and interactivity. This in turns 

serves as a barrier towards achieving an in-

creased level of public awareness since not 

many Singaporeans will be innately inter-

ested in exploring these dull data sets. With 

reference to the interactive servlet available 

on Singapore Powers website [1] the data is 

displayed in a tabular format with numeri-

cal values is hard to digest.  



 
Fig 1: Interactive servlet showing Electricity Consump-

tion Data, Singapore Power's Website 

The EMA also releases a Singapore Energy 

Statistic Report [2] annually. Referencing to 

the 2016 report, our team felt that the report 

provides a good overview to end users, 

however lacks interactivity as it is dis-

played in a static report format.  

 
Fig 2: Total electricity consumption of households 2015, 

Singapore Energy Statistic Report 2016 

To enable the public to interaction with the 

energy consumption data, the EMA made 

use of Tableau Public [3] to publish an inter-

active dashboard. The dashboard comprises 

of many insightful charts that allows users 

to interact and better understand energy 

consumption patterns.  

 
Fig 3: Household Consumption by Dwelling Type 2014, 

Energy Market Authority Tableau Public 

 
Figure 4: Average Monthly Electricity Household Con-

sumption by Postal Code 2014, Energy Market Authority 

Tableau Public 

Within the dashboard, they also included a 

function whereby users could enter their 

postal code and find out more about the 

electricity consumption patterns at their res-

idential area. Overall, our team finds that 

this Tableau dashboard is interactive and 

does aid users to data exploration. However, 

we feel that user interactivity can be further 

enhanced through the use of other data vis-

ualisation methods.  

Furthermore, demographic data can also be 

included in the data visualisation to provide 

users with more insights. Factors such as 

the population demographics could be in-

corporated to provide some interesting in-

sights on the usage patterns. 

  



III. Objective 

The key visualization question our team 

wished to achieve using our visual applica-

tion is to help end-users explore: “How 

does factors identified affect the energy 

consumption pattern across Singapore? 

Are there any significant patterns or 

changes of concern? The key objective of 

the visual application is that it has to be (1) 

Interactive; (2) Friendly towards layman. 

IV. Data Preparation 

As the data provided by Energy Market Au-

thority is in a raw form, a series of data pro-

cessing and cleaning was performed to pre-

pare the data in an ideal fashion required in 

the later phases of our project.  

Cleaning & Consolidation: Public and pri-

vate household electricity consumption 

data from 2015 used. Using JMP Pro, a se-

ries of data processing techniques such as 

stacking, concatenating, and elimination of 

missing rows of data was performed. By the 

end of this phase of data cleaning, the final 

consolidated data consist of 241,766 rows 

of data. Furthermore, demographics data 

such as Age group and Ethnicity by Plan-

ning zone was cleaned up.  

Geocoding: The consolidated data table 

was imported into Tableau, where the re-

spective geographic coordinates (latitude 

and longitude) of the postal codes were gen-

erated. However, Tableau failed to recog-

nise 561 postal codes from the data set. 

Hence, manual geocoding was performed 

using the Google Maps API for developer.  

V. The Application  

After much consideration, our team decided 

to make use of Data-Driven Document 

(D3.js) to build our visual application. D3.js 

is a JavaScript library for manipulating doc-

uments based on data. We decided on D3.js 

because it allows for our team to build the 

data visualisation we desire, without for-

saking the key need for user interactivity 

and usability. Furthermore, the rich library 

also allows for our team to tab on some of 

the great works created by other users.  

VI. Data Visualisation 

Our team created our data visualisations 

such as interactive line charts, double bar 

chart, tree maps, and bubble graph using 

D3.js. Using the interactive line charts users 

can explore the electricity consumption per 

housing type. Looking at the average 

monthly consumption by housing type, it 

seems that (1) The bigger the housing type, 

the higher the electrical consumption. E.g. 

a 5-room/executive type will consume more 

electricity than that of a 3-room type. (2) 

Peak electrical consumption appears to be 

the highest in the month of August across 

all housing types. (3) Electrical consump-

tion is at its lowest in February and March. 

 
Fig 5: Line chart showing electrical consumption by hous-

ing type, 2015 

 
Fig 6: Line chart showing electrical consumption per 

room by housing type, 2015 

However, comparing the average room 

consumption for each housing type it was 

observed that 4-room public housing tend 



to have a higher electrical consumption that 

it is consistently higher across the year as 

compared to 5-room/executive housing. 

This could indicate that electricity con-

sumption is not solely affected by size of 

apartment but rather by user behaviour.  

A double bar chart was also used to com-

pare the composition of housing types in 

2015, against electrical consumption for the 

year. We observed that the majority of 

housing in 2015 belonged to 4-room and 5-

room / Executive types. While 4-room 

housing is the most common type of public 

housing in Singapore, the 5-room and exec-

utive housing actually have a higher total 

annual electrical consumption. In addition, 

while 1-room / 2-room flats are the minority 

housing type, electrical consumption from 

this category is disproportionate to its size. 

 
Fig 7: Double bar chart showing comparison of housing 

type units against annual electrical consumption, 2015 

To visualise two dimensions of data: one, the 

annual electricity consumption visualized in the 

scale of its circular bubbles, and the subzones 

each bubble represents a bubble graph is used.  

 
Fig 8: Bubble graph showing annual electrical consump-

tion by subzones, 2015 

Using the bubble chart, we are able to ob-

serve if there are any particular regions or 

subzones with high electrical consumption. 

It is observed that Boon Lay has the highest 

electrical consumption amongst all the sub-

zones, with Changi Village being the least. 

 
Fig 9: Bubble chart showing electrical consumption by re-

gion, 2015 

By rearranging the bubbles into their re-

spective regions, we can also see that West 

Coast has the lowest electrical consumption 

amongst all other regions, while West and 

East use up more electricity than the rest. 

Lastly, treemaps are used to visualize the 

electrical data by regions.  Treemaps were 

selected out of the various other data visu-

alisation methods due to its compatibility 

with the hierarchical data we want to visu-

alize. Tree maps allows for users to visual-

ize the correlation between colour and size 

in the tree structure, and through which see 

patterns that would be difficult to spot in 

other ways. 

 
Fig 10: Treemaps showing annual electrical consumption 

by planning area, 2015 

At a glance, we observe the West has the 

highest consumption and Jurong planning 



area accounts for approximately half of the 

energy consumption in this area.  

Taking a step further, we attempted to see if 

demographics (age group) plays a part in 

the energy consumption, where we had a 

conjecture that the higher the number of 

working population in an area, the more the 

energy consumed. Once again a tree map is 

used, and the size of the tree map represents 

the energy consumption while the colour 

intensity represents the percentage of active 

working people. It seems that going by re-

gion and the percentage of active working 

people, we can see a relationship where the 

West region with the highest consumption 

has the higher proportion of the active 

working population, and West Coast (con-

suming least energy) has the least propor-

tion of active working people.  

 

Fig 11: Treemaps showing age demographic and annual 

electrical consumption by geographic location, 2015 

However, once we go deeper into the vari-

ous planning area and subzones, there does 

not seem to be much of a correlation be-

tween the colour intensity and size of the 

tree map. Hence, there should instead be 

other factors influencing the energy con-

sumption in Singapore. 

VII. Conclusion  

Through our data visualisation, it allows for 

users that are not equipped with data analy-

sis knowledge to interact with the data set. 

Through which, end users were able to 

identify some of the interesting electricity 

consumption patterns across the island and 

compare some of the figures to the house-

hold electricity consumption levels at their 

own household. Furthermore, our applica-

tion allowed users to observe how factors 

such as housing types, gender, age group at 

the respective geographical planning zones 

affect household electricity consumption 

levels.  

VIII. Future Work  

There are certainly many areas where our 

data visualisation application can be further 

improved on. Interested parties might want 

to explore incorporative geospatial data vis-

ualisation techniques into the application to 

allow for users to visualise how the con-

sumption patterns vary geospatially. More 

demographic factors that may potentially 

affect consumption patterns such as house-

hold income, no. of people per household 

could also be explored.  
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