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got 48 responses, paper handouts that got 52 
responses, and an online version that got 57 
responses; 157 in total. The survey asks on the 
energy use for cooking and lighting together with the 
type of electrical appliances the household own. It 
also asks on the number of hours the appliances are 
in use together with their quantity. Another survey 
was conducted on site on 53 households to 
understand appliances power and efficiency. This 
information is inputted in an end-use model proposed 
to simulate the energy demand for Dar es Salaam for 
the year 2012. 

The end-use model combines the aggregated energy 
in each household by calculating the total energy use 
by each appliance use as follows: 

When the results are compared with real consumption 
energy [Source: Tanzania Electricity Supply 
Company - TANESCO] they show a close similarity 
at 0.4 percent difference. To validate the model,
Malaysia’s appliances use characteristics [Malaysia 
Bureau of Statisctics, 1999] was used because of the
geographical, climatic and cultural similarities 
between Malaysia and Dar es Salaam, Tanzania. The 
simulated results using Malaysia’s information 
differs to when Dar es Salaam’s information is used 
by 3.01 percent for year 2012 consumption.

The results indicate that the model hypothesis is 
sound and the energy use characteristics between the 
two income groups can be used in energy demand 
estimations forecasting in developing countries that 
lack detailed energy use data. Drivers behind the 
energy demand in the forecasted years can then be 
understood and appropriate actions can be then taken 
by energy planners for energy sources optimization. 

Model application
The model was then used to forecast energy use for
Dar es Salaam region for the year 2020 and year
2030. Under the forecasting conditions, household 
income group (middle/ high income households) was 
taken to expand with time and so does appliances 
penetration level. The rest of the parameters are taken 

to be at a fixed value rached in year 2012 illicited in 
the household energy use survey conducted for this 
study.

To observe the change in appliances penetration level 
and middle/high income group growth trend, 
historical data from national budget survey conducted 
in the national census is used. Information for the 
year 2001 and year 2007 are available for the case of 
Dar es Salaam and  this data is coupled with the year 
2012 data collected in this study to understand the 
energy demand estimates. The growth trend of the 
two factors – middle/high income household group  
expansion and appliances ownership level expansion
– is taken to be under a polynomial function with an 
order k and constant is used 

Two functions for the appliances ownership growth 
were derived using historical data from the national 
budget survey - giving slow appliances ownership 
growth, and the historical data combined with data
from the survey conducted in year 2012 – giving 
high appliances growth rate. The demand estimates 
for the two years are plotted together with the real 
consumption data for the years 2007 to 2012 given by 
Tanzania Electricity Supply Company – TANESCO. 
It should be noted that up to the year 2012, only 43
percent of the total households in Dar es Salaam were 
taken to have electricity whilst all households in the 
city were taken to have electricity in the estimated 
years of 2020 and 2030. 

Figure 2: Hypothesis – Income Vs Energy

In the period of ten years between year 2020 and 
2030, the total unconstrained demand is seen to 
increase by about 185 percent. The load share of 
appliances for the year 2020 and 2030 under slow 
appliances penetration level growth (Scenario 1) 
show a huge shift between the year 2020 to year 2030 
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