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ABSTRACT 
 

Sustainable Energy Indicators (SEIs) are pertinent tools to monitor the progress of countries 
towards achieving set objectives in terms of sustainability related to energy. The evolution of 
a set of eight such indicators is assessed holistically over the last two decades in the case of 
Mauritius. As a fast-developing island-state dependent at 80% on important fossil fuels, 
sustainability holds the key to the future of the country known for its beautiful but fragile 
ecosystems.  With one on the highest population densities in the world, Energy Management 
is now a national priority to meet pressures for increasing demand. The selected SEI reflect, 
together, economic, social and environmental dimensions as well as the engineering or 
technological aspects of sustainable development. Vector values, plotted on a Star Diagram, 
are brought to a common scale between 0 and 1.  The value 1 represents the situation which 
is deemed to be improved and the value 0 means the target to attain.  SEIs for carbon dioxide 
emission from energy production and use per capita, air pollutant emissions from energy 
systems, share of household income spent on fuel and electricity, investment in clean energy, 
energy resilience, burden on energy investments, energy intensity and  renewable energy 
deployment are investigated.  
The main finding of the research is that Mauritius is moving away from sustainability in 
terms of energy generation and use. Except for energy intensity, this situation is forecasted 
to deteriorate unless radical policy changes are adopted. The impact of more sustainable 
energy strategies on SEI are briefly analysed and proposals are made. 
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INTRODUCTION 

Mauritius has been  fast developing over the 
last two decades but with a dependency on 
imported fossil fuel exceeding 80% of its 
primary requirements.1 With one of the 
highest population densities in the world    

and fragile ecosystems, this small-island eco- 
nomy, famous for its tourism,   is faced with 
the challenge of ensuring a sustainable 
future.  
In 2009, imported fossil fuels rose to 83% of 
the country’s needs with the use of coal and 



Journal of Environmental Research And Development         Vol. 5 No. 2, October-December 2010 

 295 

oil accounting for 76% of the power 
generation. The transport sector is totally 
dependent on petroleum-derived fuels.1,2 
Whilst the tourism and services sectors are 
fairly strong, the cane and the textile 
industries are threatened by stiff global 
competition. In all these cases, coupled with 
the new infrastructural and building 
development, there is much pressure to meet 
increasing energy demand, particularly 
during peak periods.3  
The choice of energy sources and related 
technologies for their generation, distribution 
and utilization has intrinsic and mutually-
related economic, social and environmental 
impacts. Indicators can be employed to 
assess the extent of energy sustainability and, 
hence, monitor the progress towards 
achieving set objectives. Moreover, this 
approach allows consideration of all relevant 
dimensions of development providing a 
methodology which is both holistic and 
coherent. As such Sustainable Energy 
Indicators (SEIs) can prove to be an 
important tool in Energy Management .3,5 

OBJECTIVES 
This paper investigates the extent to which 
Mauritius has progressed in terms of 8 
selected SEIs from 1990 to last year, that is, 
2009.  

MATERIAL AND METHODS 
An indicator is a measurement of a given 
state or condition. Effective indicators have 
to be pertinent with respect to the issue under 
consideration, understandable by relevant 
stakeholders, reliable in nature and based on 
accessible data. 
To encompass all the dimensions of 
sustainability, a set of indicators is selected 

covering diverse fields. In the case of energy, 
the E5 implications are looked into, that is, 
Energy is analyzed with reference to its 
Engineering, Economic, Environmental and 
Ethical implications. Whilst Engineering 
reflects technological aspects, the latter 
dimension is related to social and political 
implications. In the Mauritian context, the 
following set of 8 SEIs has been proposed by 
researchers at the University of Mauritius.4 
Other indicators may be compiled, but are 
they do not necessarily satisfy all the criteria 
discussed above for effective SEIs. 
Indicator 1: Net carbon dioxide emission 
from energy production and use per capita 
(Environmental) 
Indicator 2:  Most significant air pollutant 
emission  from energy production and use 
(SO2) per capita (Environmental) 
Indicator 3: Share of household income 
spent on fuel and electricity (Ethical) 
Indicator 4: Investment in clean energy per 
total investment (Ethical) 
Indicator 5:  Energy resilience or net import 
of energy per total requirement (Economic) 
Indicator 6: Burden on energy investment 
per GDP (Economic) 
Indicator 7:  Energy intensity or energy use 
per GDP (Engineering) 
Indicator 8: Share of renewable energy per 
total requirement (Engineering).6-8 

The SEIs are computed as vectors on a 
common range or scale, between 0 and 1.  
Value 1 represents the situation that is 
considered as the ‘worst case’ whereas Value 
0 represents the target to be achieved.  
A Star Diagram is used to represent at its 
centre Value 0,  that is the target. Over the 
years, if the Star Diagram shrinks, it implies 
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that progress is made towards the set 
objectives. If it explodes with time, then the 
situation is growing unsustainable. 
The value of each SEI vector for a given year 
is hence calculated as : 
Indicator (I year) = (X – Y ) / Z                                 
where,  
X = Observed value 
Y = Target value 
Z = Difference between a reference value 
and Y  

The selection of target values (Y) is based on 
objectives set for the indicator for 2030. The 
reference value used in Z is normally the 
1990 situation, a common baseline in such 
studies. However, in some cases the 
reference value may best relate the worse-
case scenario.  Table 1 summarizes the 
corresponding quantities for Vectors 0 and 1 
for the SEIs. Where applicable, the units 
used are indicated in Table 1, but since the 
SEIs are dimensionless other units could 
have been applied. 

Table 1 : Values for Vectors 0 and 1 

Indicator Target Value Y Reference Value (Z+Y) 

1  30 % of 1990 level of  global 
CO2 emissions per capita or 339 
kg of carbon /capitai 

1990 level of  global CO2 emissions per 
capita or  1130 kg of carbon /capita 

2 value of year 2000 in Mauritius or  
2.43 kg of SO2/capitaii  

10 times the target value Y or 24.3 kg of 
SO2/capita 

3 4% 15% 

4 100% 0% 

5 0% 100% 

6 0% 10% 

7 1.06 MJ/US $ GDP,  or 1990 
world average energy intensity 
valueiii 

10 times Y, or 10.6 MJ/ US $ GDP 

8 95% 1990 level of renewable of world total 
primary net energy use = 8.64%iv 
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RESULTS AND DISCUSSION 
The SEIs vectors are calculated for years 
1990, 1995, 2000, 2004 and 2009. Fig.1 
illustrates the values plotted on a Star 
Diagram. One of the vectors is negative 
because of the observed value being lower 
than the target value. 

Data from the Central Statitics Office (CSO)9 
are used in the above compilation. In cases 

where values for 2009 are not available, 
approximations based on  2008 are assumed.   
Although different targets or reference values 
could have been adopted, the validity of the 
methodology does not rest on the magnitude 
of the latter.  The evolution of SEIs with time 
is the matter of interest in the above 
investigation.  
In the light of the above results, the  
following findings are worth highlighting : 

 

 
Fig.1 : Star diagram for SEIs from 1990 to 2009 

 Except for Indicator 7 (energy intensity), 
the situation has grown towards 
increasing unsustainability from 1990 to 
2009. Indicator 7 reflects a continuous  
improvement caused by GDP rising at a 
higher rate than energy input. A change 
in the structure of the economy with the 
services sector expanding rapidly and 
progress in terms of energy efficiency 
underpin the observed evolution in 
Indicator 7. 

 A relative improvement in sustainable 
use of energy occured between 1990 and 
1995, but thereafter the situation has 
been growing unsustainable except for 
Indicator 7 ( energy intensity). Between 
1990 and 1995, there was a dwindling 
use of coal at the expense of 
hydropower. 

 The worst situation relates to the case of 
carbon dioxide  and, secondly, sulphur 
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dioxide emissions per capita ( Indicator 1 
and Indicator 2 respectively). The use of 
coal for power generation is significantly 
responsible for the latter cases.  

 Free transport policy for senior citizens 
and students has an impact on Indicator 3 
emphasizing the reduced share of energy 
expenditure. 

 Although recently the investment in 
clean energy has increased significantly 
after the 2008 Budget that introduced the 
Maurice Ile Durable Fund, overall 
investment has equally moved up, such 
that Indicator 4 ( investment in clean 
energy per total investment)  has not 
progressed  in 2009. 

CONCLUSION 
This investigation has shown that Mauritius 
has not progressed in sustainable use of 
energy since  1990, particularly because of 
the reliance on imported fossil fuel. Coal 
represents a major obstacle in terms of 
polluting  emissions as well as a burden on 
imports. The analysis  has not considered  
other environmental damages of its use in 
Mauritius.  
Improved energy intensity has been noted 
with new sectors of the economy emerging 
and with major efficiency improvement. 
Under such circumstances, a holistic policy 
on Energy Management is highly desirable 
along with  related institutional and 
regulatory measures to provoke the transition 
to  a low-carbon economy. 
Politico-administrative obstacles have to be 
addressed in order to make the ‘star shrink’. 
This implies promoting demand-side 
management and renewables as a matter of 
priority. Otherwise, sustainability will just be 
a dream. 
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