
DETERMINANTS OF ELECTRICITY

DEMAND IN SRI LANKA, UNIVARIATE

AND MULTIVARIATE TIME SERIES

APPROACH

M.T.A.R. Wickramanayake

189094J

Degree of Master of Science

Department of Mathematics

University of Moratuwa

Sri Lanka

June 2023



DETERMINANTS OF ELECTRICITY DEMAND

IN SRI LANKA, UNIVARIATE AND

MULTIVARIATE TIME SERIES APPROACH

M.T.A.R. Wickramanayake

189094J

Thesis submitted in partial fulfillment of the

requirements for the degree Master of Science in

Operations Research

Department of Mathematics

University of Moratuwa

Sri Lanka

June 2023



Declaration

I declare that this is my own work and this thesis/dissertation2 does not incorpo-

rate without acknowledgement any material previously submitted for a Degree or

Diploma in any other University or institute of higher learning and to the best of

my knowledge and belief it does not contain any material previously published or

written by another person except where the acknowledgement is made in the text.

Also, I hereby grant to University of Moratuwa the non-exclusive right to repro-

duce and distribute my thesis/dissertation, in whole or in part in print, electronic

or other medium. I retain the right to use this content in whole or part in future

works (such as articles or books).

Signature Date

Name of the Supervisor Date

Signature of the Supervisor

07/07/2023

07/07/2023Dr Priyanga D Talagala



Abstract

Studying energy consumption problems has become an important topic of research in

recent decades. Efficient energy distribution planning necessitates accurate forecasts of

future demand in order to achieve a balance between energy supply and demand. This

study was conducted by focusing on developing a demand model for forecasting elec-

tricity demand in Sri Lanka. A univariate and multivariate model were focused on fore-

casting the electricity demand. Economic variables, including gross domestic product,

foreign direct investment, inflation rate, population, average unit price, and number of

consumer accounts, were used for the multivariate analysis. Data relevant to economic

variables and electricity demand was collected from 1969 to 2020. Under the univariate

analysis, naive, drift, and mean models were used as benchmark models, and exponen-

tial smoothing (ETS) and the ARIMA model were used further for the analysis. Under

the multivariate analysis, the Granger causality test was used to identify the nature of the

relationship between each economic variable and the electricity demand in Sri Lanka.

A VAR modeling approach was used to build up a relationship model between the elec-

tricity demand and the selected economic variables under the Granger causality test.

Forecast error was used to select the best model. According to the univariate analysis,

as per the forecast error calculations, ARIMA(0,2,1) was found to be the best univariate

model. The Granger Casualty test under the multivariate analysis indicated that foreign

direct investment and average unit price Granger cause the electricity consumption in

Sri Lanka. Based on an overall analysis of forecast errors, the VAR model demonstrates

superior statistical fitness compared to both univariate and other multivariate analysis

for predicting electricity demand in Sri Lanka.

Keywords— Electricity Demand - Univariate Analysis - Multivariate Analysis
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