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A MODE L FOR TH E PROJECTION O F ENERGY DEMAN D IN MAURITIU S 
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ABSTRACT 

This stud y set s ou t t o develo p a  simpl e econometri c model , usin g electroni c 
spreadsheet analysis , t o predic t th e sectora l an d aggregat e energ y deman d o f 
Mauritius unti l th e yea r 2000 . Th e mode l i s teste d fo r a n activit y annua l growt h 
rate o f 3  to 4 % and a n annua l rat e o f fue l pric e increas e o f 5  t o 8% . Th e result s 
indicate that , excludin g th e suga r sector , som e 350,00 0 TO E o f primar y energ y 
input woul d b e require d annuall y b y th e yea r 2000 , a  figur e fa r lowe r tha n most , 
if no t all , previou s estimates . Th e implication s fo r investmen t i n ne w capacit y 
are quit e important . 

INTRODUCTION 

Energy plannin g require s a  reasonabl e knowledg e o f pas t energ y consumptio n an d 
a projectio n o f likel y futur e consumption . Th e mos t powerfu l too l fo r studyin g 
energy deman d i s econometri c modelling . Thi s approac h use s statistica l method s 
to estimat e deman d function s i n accordanc e wit h th e economi c theor y o f 
demand. Econometri c method s ma y b e applie d a t an y leve l o f disaggregation , 
for exampl e tota l demand , deman d fo r eac h fuel , an d sectora l demand . 

This stud y i s concerne d wit h long-ter m forecast s o f energ y deman d usin g th e 
econometric approach . Th e economi c parameter s incom e an d pric e elasticities , 
to b e use d i n th e energ y deman d functions , ar e derive d fro m historica l data . 
Thus th e firs t par t o f thi s stud y i s devote d t o th e establishmen t o f th e energ y 
balance o f Mauritiu s fo r th e perio d o f 197 5 t o 1983 . 

THE ENERG Y BALANC E 

Units 

In a n energ y balanc e table , i t i s necessar y t o conver t measuremen t o f al l th e 
different fuel s t o a  commo n basis . Tonne s oi l equivalen t (TOE ) i s use d i n th e 
present study , no t onl y becaus e i t i s becomin g th e mos t universall y use d energ y 
unit, bu t als o becaus e th e primar y concer n o f energ y planner s i n th e non-oi l 
producing developin g worl d i s t o minimis e oi l imports . 

The suga r secto r 

In Mauritius , th e suga r industry , whic h consume s mor e tha n hal f o f th e primar y 
energy input , i s self-sufficient energy-wise , usin g bagasse , a  by-produc t o f sugar -
processing, fo r al l it s energ y requirements . Energ y productio n an d consumptio n 
in th e suga r secto r hav e bee n exclude d fro m th e energ y balanc e here . However , 
provision i s mad e fo r th e electricit y purchase d fro m th e suga r factorie s fo r th e 
national grid . 

Level o f disaggregatio n 

An energ y balanc e i s a  se t o f equilibriu m relationship s t o describ e th e energ y 
supply, conversio n an d consumptio n a t a  poin t i n time . Th e energ y balanc e i s 
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represented a s a  matri x o r table . Th e dat a fo r differen t fue l type s ar e 
disaggregated an d th e energ y consumptio n i s considere d separatel y fo r th e 
industrial, transport , domesti c an d commercia l sectors . 

The primar y energ y suppl y i s broadl y sub-divide d int o indigenou s product s an d 
imports, th e latte r consistin g o f petroleu m product s an d coal , wherea s hydr o an d 
bagasse mak e u p th e bul k o f th e indigenou s products . Th e primar y energ y 
content o f th e hydr o an d bagass e i s evaluate d o n a n oi l equivalen t basis , 
assuming a  conversio n efficienc y o f 33% . Th e contributio n o f fue l woo d an d 
wood charcoal , which , accordin g t o Gillet t (1981) , account s fo r onl y abou t 0.5 % 
of th e tota l primar y energ y inpu t ha s no t bee n considere d becaus e o f lac k o f 
reliable data . I t ha s als o no t bee n possibl e t o obtai n consisten t dat a fo r stoc k 
exchange o f petroleu m products . 

Assumptions an d computerisatio n 

With th e availabl e data , set s o f equilibriu m relationship s ar e establishe d o n th e 
basis o f certai n assumptions . Fo r example , i t i s assume d that : 

a. Kerosen e an d LP G ar e use d exclusivel y fo r domesti c purpose s 
b. Gasolin e i s use d exclusivel y fo r transportatio n 
c. Diese l i s use d fo r electricit y generatio n an d transportatio n 
d. Fue l oi l i s use d fo r electricit y generatio n an d industr y 
e. Electricit y i s th e onl y energ y inpu t i n th e commercia l sector . 

An Electroni c Spreadshee t -  Multipla n -  i s use d fo r tabulatio n an d computation . 
By properl y "linking " th e variou s "cells " o f th e spreadshee t wit h th e appropriat e 
formulae, i t onl y become s necessar y t o ente r th e data , an d th e compute r take s 
care o f al l th e calculation s an d display s th e value s i n th e appropriat e places . 

General comment s o n the energy balanc e 

The energ y balanc e fo r Mauritiu s fo r 1975-8 3 wa s compute d largel y followin g th e 
format recommende d b y Meie r (1983) . A  summar y o f sectora l energ y 
consumption, 1975-83 , i s presented i n Table 1 . 

Excluding th e suga r sector , importe d petroleu m product s accoun t fo r abou t 90 % 
of th e tota l primar y energ y input . Thi s figur e ha s remaine d virtuall y constan t 
for th e pas t decade . 

The tota l primar y energ y supply , increase d annuall y b y abou t 10 % durin g th e 
period 197 5 t o 1979 , and ha s sinc e decline d graduall y b y abou t 3 % annually . 

The productio n o f electricit y fo r th e nationa l gri d ha s onl y bee n growin g a t a 
rate o f abou t 1 % annually sinc e 1979 . 

The transpor t secto r ha s bee n b y fa r th e larges t consume r o f energy , accountin g 
for abou t 60 % o f tota l fina l energ y use . Th e transpor t secto r use s onl y 
petroleum products , whil e al l othe r sector s us e a t leas t a  certai n proportio n o f 
high grad e energ y i n th e for m o f electricity . Had  th e compariso n bee n don e 
instead o n th e basi s o f primar y energ y inputs , th e transpor t secto r coul d hav e 
been show n t o consum e abou t 50 % of th e tota l primar y energ y input . 
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The incom e elasticity , α ,  an d pric e elasticity , β ,  ar e derive d fro m th e 
historical dat a containe d i n Tabl e 1 , usin g th e rati o o f GD P t o consume r pric e 
index a s a  measur e o f activity , A . Th e actua l value s o f A , r  an d p  use d fo r th e 
calculation o f α  an d β  b y linear regressio n method s ar e show n i n Table 2 . 

Sectoral energ y deman d forecas t 

Energy deman d forecast s t o 200 0 ar e summarise d i n Tabl e 3  and Figur e 1 , takin g 
1983 a s th e bas e year . 

For th e transpor t an d industria l sector s α  an d β  wer e calculate d a t 1.1 5 an d 
-0.20 respectively . I t wa s assume d tha t ther e woul d b e a n activit y annua l 
growth rat e o f 3 % unti l 1990 , 3.5 % unti l 199 5 and finall y 4 % unti l th e yea r 2000 , 
as wel l a s a  rat e o f fue l pric e increas e o f 5 % annuall y unti l 199 0 an d 8 % 
thereafter. 

THE ECONOMETRIC MODE L 

The econometric equatio n 

Energy deman d fo r a  particula r fuel , i , ca n b e assume d t o b e a  functio n of : 

a. Economi c activity , A , (eg GDP) . 
b. Pric e o f th e fue l i , P. . 
c. Pric e o f othe r substitute s t o fue l i , P j≠  i . 
d. A  time facto r ø(t) . 
e. Physica l factor s (e g temperature) . 

As w e ar e her e dealin g wit h onl y on e country , th e physica l factor s ar e ignored . 
Further, i n th e presen t study , th e tim e facto r an d th e effec t o f fue l substitute s 
are no t considered . Wit h thes e assumptions , th e deman d function , D. , o f fuel , i , 
becomes 

A widely use d deman d functio n i s o f th e log-linea r type . Thu s 

where α  i s th e incom e elasticit y an d β  th e pric e elasticit y coefficien t o f energ y 
demand. 

If th e activit y growt h rat e i s r  an d th e annua l increas e i n fue l pric e p , the n th e 
energy deman d afte r on e year , D 1, relativ e t o th e energ y consumption , D  ,  fo r a 
base yea r i s given b y 

thus energ y deman d afte r th e nt h yea r i s 

(1) 

(2) 

(3) 
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Given thes e assumption s i t i s forecas t tha t th e transpor t secto r wil l requir e som e 
143,000 to e annuall y a s primar y energ y inpu t b y th e yea r 200 0 an d th e industria l 
sector wil l hav e a  two-fol d increas e i n energ y requirement s b y th e yea r 200 0 
(Table 3 , Figure 1) . 

The projectio n o f energ y deman d fo r th e commercia l an d domesti c sector s ha s 
been compute d o n th e assumptio n tha t α =  1. 

Projection o f tota l energ y deman d 

The sectora l energ y deman d fo r eac h yea r i s aggregate d t o th e tota l energ y 
demand a s illustrate d in  Figur e 1 . Th e mode l indicate s tha t th e aggregat e 
energy deman d fo r th e yea r 200 0 woul d b e slightl y les s tha n 250,00 0 TOE . Whe n 
allowance i s mad e fo r conversio n losses , th e tota l primar y energ y inpu t require d 
would b e o f th e orde r 250,00 0 TO E fo r 199 0 an d abou t 340,00 0 TO E fo r th e yea r 
2000. Thes e figure s ar e ver y lo w whe n compare d t o previou s estimates ; fo r 
example, a  Worl d Bank/UND P stud y (Ahme d e t a l 1981 ) indicate s tha t th e 
primary energ y requirement s fo r th e yea r 199 0 woul d b e o f th e orde r o f 295,00 0 
to 330,00 0 TOE , whic h fa r exceed s ou r estimate . 

A roug h estimat e als o indicate s tha t petroleu m requirement s fo r th e yea r 200 0 
would b e abou t 290,00 0 TOE . 

CONCLUSIONS 

Any forecas t wil l b e a t bes t a n approximatio n t o a n unforeseeabl e future . 
However, provide d ther e i s a  reasonabl e amoun t o f accurat e data , econometri c 
methods hav e bee n know n t o yiel d fairl y accurat e forecasts . 

In th e presen t study , i t ca n b e argue d tha t th e econometri c parameter s suc h a s 
income an d pric e elasticit y coefficient s derive d fro m historica l dat a ma y no t b e 
appropriate fo r th e projectio n model . Similarly , th e assumption s regardin g 
activity growt h rat e an d estimate d increase s i n fue l pric e ma y b e questioned . 
However, th e beaut y o f electroni c spread-shee t analysi s i s tha t al l compute d 
values o f th e energ y balanc e tabl e automaticall y adjus t themselve s onc e an y 
parameter (o r an y othe r data ) i s changed . Th e abov e exercis e ca n therefor e b e 
carried ou t fo r an y othe r assumption s o r scenarios , withou t sacrificin g time . In 
fact thi s metho d lend s itsel f ver y appropriatel y t o "what-if " analysi s an d clos e 
monitoring. 

Despite th e uncertaintie s inheren t i n an y projectio n exercise , ou r estimate s o f 
energy deman d fal l fa r shor t o f al l previou s estimates . Th e far-reachin g 
implications o f heav y investmen t i n ne w capita l equipmen t shoul d therefor e b e 
looked int o mor e judiciously . 

With th e exceptio n o f th e suga r industry , th e transpor t secto r wil l remai n th e 
main consume r o f energy . I n orde r t o reduc e ou r dependenc e o n importe d fue l 
appreciably, th e productio n o f indigenou s substitute s shoul d b e seriousl y 
considered. 

Although th e presen t econometri c mode l ha s bee n applie d specificall y t o 
Mauritius, i t ca n b e easil y adapte d t o an y othe r country . 
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TABLE 2: Som e Economi c Parameter s use d to evaluat e 
Income elasticity (  an d price elasticit y ) 

Year 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

GDP 
(at facto r cost ) 

Rs Millio n 

3090 

3666 

4357 

4875 

6540 

7389 

8765 

10,050 

10,650 

2687 

2864 

3090 

3186 

3737 

2979 

3086 

3160 

3170 

Growth 
Rate 

p 

-
0.066 

0.079 

0.031 

0.173 

-0.203 

0.036 

0.024 

0.003 

Rate o f fue l 
price increas e 

P 

-
0.21 

0.05 

0.02 

0.37 

0.95 

-

-
-
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TABLE 3: Sectora l Energ y Demand Forecast unti l the Yea r 200 0 

(All Unit s i n TOE ) 

Sector 

Industrial 

Domestic 

Commercial 

Transport 

Total energ y 
demand 

Required tota l 
Primary Energ y 
Supply (incl . 
conversion 
losses) 

Total energ y 
supply* 
UNDP/WB 
(1981) 
AEP Scenari o 

BC Scenari o 

Required petroleum 
products 

1983 

21,140 

29,650 

6480 

91,995 

149,265 

206,000 

189,000 

1985 

22,600 

31,400 

6900 

97,500 

158,400 

218,600 

255,000 

270,000 

186,000 

1990 

26,800 

36,400 

8000 

109,000 

180,200 

248,600 

295,000 

330,000 

211,000 

1995 

32,000 

43,000 

9500 

123,000 

207,500 

288,400 

245,000 

2000 

40,000 

52,000 

11500 

143,000 

246,500 

342,600 

290,000 

* Figures given fo r compariso n purpose s 
From Ahme d e t a l (1981) . 



FIGURE 1 : Sectora l Energ y Demand Forecas t 
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