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| ntroduction

Solar powered systems are becoming more prevaleanany countries and it
is one of the most important renewable energy ssuticat has been gaining
increased attention in recent years (Khaligh, 20B®¥lar energy is used
worldwide and is increasingly popular for genergighectricity or heating and
desalinating water. Most countries have decideald@onsumers choosing to
invest in solar in the hopes of supporting the égreor sustainability
movement. Solar energy is clean and free of eomssiwhich is beneficial
for the environment, as it does not produce patistar by-products harmful
to nature (Robert et al., 2010).

Sri Lanka should secure its energy future by faugisin the development and
adoption of indigenous, renewable sources of enrgyeet this growing
demand and reduce the economic burden of impodasoringly, this study
investigates the effectiveness of solar power etatgt investment through a
cost-benefit analysis and the calculation of twasueements of net present
values (NPV) and internal rate of return (IRR) gsdata gathered from 100
households in the Katugasthota municipal area.

Objective

The main objective of this study is to investigtie effectiveness of solar
power electricity investment through a cost-berefidlysis.

M ethodology

In order to investigate the effectiveness of splawver electricity investment
through a cost-benefit analysis we first obtainkd electricity bill from
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households before using solar power electricityeréhare 11600 households
in Katugasthota Municipal area and only 816 houkkEhare using solar panel
to generate electricity for their consumption. Amothem only 312
households are fully consuming solar power elatyri¢-or this study we
selected only 100 households among these 312 haldseWwhich are only
using solar power electricity.

Benefit and cost components were quantified froeneitonomic perspectives.
An economic sensitivity analysis was then followeith two measurements
of net present values (NPV) and internal rate afrre(IRR). The NPV was
determined using the annual cash flows of the guaels. The discount rates
were determined by the most current rates in SnkhaThe average annual
inflation rate was determined using the CPI indact @stimates of what it will
be for the next 20 years. The NPV was calculat&ohgainto consideration
inflation and the discount rates. The analysisaaee for a certain time period
that was based on the anticipated lifespan ofdla panels. Solar panels have
at least a 20 year warranty. For the total coshdtuded instalment cost,
operation cost and repair cost for 20 years. The Bid IRR were calculated
using the cumulative annual cash flows. If the NB¥ositive, it is regarded
as being a good investment. Another way to proae tine investment is a
positive choice is if the IRR is at least greateart the discount rate. Lastly,
the cost benefit analysis is done by adjustingscast benefits. If benefits
outweigh the costs, it is a worthwhile investment.

Results and Discussion

To begin the analysis, the monthly bills of the Hauseholds were totalled
for getting the total cost of the sample. The miyrdimounts were summed to
determine the amount spent on electricity for orearyas being Rs
5,857,296.00 (Table 1). The households’ electrigilig not only included the

amount of money spent on the energy, but alsortimuat of electricity used

in kilowatt-hours (kWh). Each month was recordecdome up with a total

yearly electricity usage of 199,032 kWh (Table 1).
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Table 1: Electricity Consumption and Cost beforagi$Solar Power

Total kWh Total cost (Rs)
Monthly 16,586 488,108
Annual 199,032 5,857,296

The average solar power system capacity is catilasing the sample data.
According to the analysis, the average solar p@aystem capacity was 0.98
kWh and the average production of solar power wids4lkWh per household
per month. The results show that 1.0kWh systemaigpis enough for one
household and this implies that 100kWh solar pogystem capacity is
needed for 100 households in the study area. Tké @olkWh system
capacity is Rs 250,000.00 and then the total cmstlfe 100kWh system
capacity is approximately Rs 25,000,000.00 forstuely area.

In order to perform the cost-benefit calculatiottss study used financial
information from the sample. The NPV and IRR weaécglated using the
cumulative cash flows for the 20 years. The inBlatrate was determined
using the electricity supply from the Ceylon Elesty Board Statistical
Digest 2015. Referring to the Sri Lanka electrigtice changes, household
energy price inflation was 0.7%. This percentagkiesavas used as the
inflation rate in the analysis. Once the future ided electricity costs are
determined, taking into account the inflation ratee annual cash flow is
calculated for 20 years. The NPV of the annual dlsts is calculated each
year by using 5%, 8% and 10% discount rates. Kinté cumulative NPV is
calculated.

Table 2: Calculated NPV and IRR at Three DiscouwsteR

Discount Rate NPV IRR Payback time period
5% Rs. 55097 919.62  23.921 5 years
8% Rs. 35868 094.38  22.341 6 years
10% Rs. 27 583 793.80 21.978 6 years

Table 2 shows the calculated NPV and IRR value§%t 8% and 10%
discount rates. Results show that highest net ptesdue is Rs. 55 097 919.62
which is at 5% discount rate. This is followed kBt present values of Rs. 35
868 094.38 and Rs. 27 583 793.80 at 8% and 10%ouhscrates
respectively over a warranty period of 20 years.eWlthe discount rate
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increase from 5% to 8%, the NPV decreases by 65uritaer increase from
8% to 10%, causes the NPV to decrease again by Th&lIRR values are
23.92%, 22.34% and 21.97% for these three disaaies respectively. IRR
values are higher than all discount rates and #reyabove zero. If the
discount rate increases, the IRR value decreaggslgl Accordingly, the
highest NPV is at the 5% discount rate and theoredsr that is, the low
discount rate means that the NPV is affected mptadcash flows that occur
further in the future.

Payback time period was calculated by using theutatire net present value.
When cumulative net present value began to getipesialue that means the
investment is beginning to generate positive céshsf and is no longer a
burden to the households. At 5% discount rate timeutative NPV began to

show positive cash flows after 5 years. Howevethai8% and 10% discount
rates the cumulative NPV began to show positivé desvs after 6 years.

Accordingly, at 5% discount rate NPV value is higaed the payback time is
less than other two discount rates.

The results of the cost-benefit analysis turnedtolie positive over the time
period of 20 years. The initial cost of installitige solar panels was only a
small cost and eventually beneficial to the stutBaghouseholds. The NPV
being a great deal larger than zero and the IRRgbeiuch larger than the
discount rates indicate that the investment isionelly favourable. Since the

cost-benefit analysis proved financially favourahlestalling solar panels

would be a favourable investment for generatingtatsty in this area.

Conclusion

The purpose of this study was to determine whedipptying solar energy
system to the Katugasthota area households wag ggoprove cost-beneficial
or detrimental. NPV and IRR are major indicators whether or

not an investment is beneficial. The NPV was calimd using the annual
cash flows which took into account avoided eletiricosts, the system cost,
and any incentives. Unfortunately, in Sri Lanka trdy incentive was to

freely install the solar power and no transportattost for the buyers. The
results show the positive values of NPV and theridl rate of returns are
greater than the discount rates. After 6 yeatsegian to make positive cash
flows at the 8% and 10% discount rates while atdi%6ount rate it takes
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only 5 years. That means there is no burden todimlds of investing solar

panel after 6 or 5 years at different discountsaiéhis analysis will help

investors and policy makers to have a clearer al®aut investing in solar

panels. As homeowners are the investors, they eke mdecision on whether
it is effective to generate electricity from sofmnels. This study shows that
generating electricity by using solar panels isdbieral.
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