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Summary 

This article describes how solar power could assist in the social and economic development 
of Sri Lanka, using various applications at different power levels. The largest impact in the 
short-term will come from drip-irrigation and community water pumping systems, combined 
with "Solar Village" concepts introduced recently for social development. One of the most 
effective ways to re-settle war-affected people and to develop the entire country would be by 
the installation of such systems, as a first wave of actions to improve agriculture and enhance 
food production. In the second wave of actions, small industries would be established to 
benefit from an enhanced food production process, and a healthy export business would be 
developed. Other large scale solar power applications are also presented and relevant 
recommendations are made in order for Sri Lanka to move towards an energy independent 
and fully developed country. 

 

1.0   Introduction 

Fossil fuels provided the backbone of the Industrial Revolution, contributing enormously to 
the development of modern society, but were of benefit only to some, not all of the world’s 
population, and also polluted the environment and increased the relative proportion of 
greenhouse gas in the atmosphere. Population growth, coupled with climate change, mainly 
due to burning of fossil fuels are presenting the human world with perhaps its most severe 
problem and challenge in living history.  

Fossil fuel is derived from organically generated carbon, i.e. former living organisms. And as 
such it is a finite resource – not renewable. For the past 200 years, these natural resources 
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have been used at an increasing rate, with no thought for sustainability and future generations. 
Easily accessible fossil fuels are being used, and extraction costs are rising. Therefore the 
way forward is to use fossil fuels in an efficient and more controlled manner, while 
introducing renewable energy sources, including bio-mass, hydro-electricity, PV solar, solar 
thermal, wind, tidal and wave. Of the renewable energy sources, solar power has the highest 
potential to develop society and reduce poverty in the future. 

 

2.0   The way forward with solar energy 

2.1 Early applications in <1 W range 

One of the first commercial uses of solar cells in the late 1950’s was as a power source for 
space satellites. Later, in the 1970’s a large expansion was seen into small power applications 
such as calculators and wrist watches. These power requirements were less than 1 W, but 
larger systems appeared in remote communication centres and satellites. In the future, these 
applications will continue to thrive and solar cells based on organic materials will have a 
place in low-power applications. 

    

 

Fig 1.  Early use of solar energy in low-power applications and remote locations. 

 

2.2 Solar applications in ~50 W range 

One third of the world’s population (over 2 billion people) are not connected to power grids 
and therefore their lighting requirements are mainly based on kerosene oil. The PV industry 
has developed stand-alone solar home systems powered by a ~50 W solar panel. These 
systems provide basic needs like lighting and power for the radio and television, and to 
improve health, education and the standard of living for the poorest section of the population. 
The television is the main attraction for rapid market penetration of this system. In Sri Lanka, 
about 20% of the population has no electricity from the grid and these applications have been 
growing rapidly over the past 2-3 decades. In early 1990s one or two local companies were 
struggling to install these systems, without making profits, but today 13 such companies 
install these systems round the country making a profitable business. There are about 130,000 
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solar home systems installed in the country at present, and this is equivalent to ~6.5 MW 
power generation eliminating power cables around. The local solar energy companies are 
currently creating new jobs for young people and install about 2000 solar home systems per 
month. 

  

 

Fig 2.  The main features of a solar home system, and two technicians installing a system on 
a rural village home. 

This rate seems to be very impressive, but Sri Lanka has about 1 million rural homes that 
cannot be easily served by the national grid, and it would take about 40 years to complete 
village electrification using solar power at the current rate. To achieve full village 
electrification in 5 years, an 8 fold expansion of the solar power sector is required. Both 
expansion of existing companies and the increase of the number of solar energy companies 
within Sri Lanka are urgently needed. Concentrating on a "large number of small systems" 
will have a huge impact at this stage for the most needy people in Sri Lanka. 

In current solar home systems, low power fluorescent lamps are used with DC electricity. 
Over the coming years domestic lighting is likely to be replaced by low power Light Emitting 
Diodes (LEDs), also operating on DC electricity, with minimal power. The establishment of 
the Regional Centre for Energy Efficient Lighting (RCEEL) in April 2009 in Colombo by Sri 
Lanka Sustainable Energy Authority (SLSEA) with the support from USAID is the right way 
forward for sustainable development in this field.  

With the introduction of LEDs for domestic lighting, the solar home systems now popular in 
rural areas in developing countries will have applications in developed countries also. Such 
LED lamps can be powered by one or two solar panels fixed on roofs in developed regions, 
creating a large demand for solar energy application companies. In addition to the solar home 
systems, there are numerous applications in the 50 W power range; street lighting, solar 
lanterns, solar powered parking ticket machines, and traffic lights are only some. 
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2.3 Solar applications in ~100 W range 

Being an agricultural country with about 80% of the population living in villages, Sri Lanka 
is likely to experience rapid development in food production with small drip-irrigation 
systems powered with one solar panel of ~100 W. This requires only a 1 m2 solar panel with 
a 10% conversion efficiency. At present, Sri Lanka has the largest solar powered drip-
irrigation programme in the world, introduced by the Ministry of Agriculture. Five thousand 
systems have been distributed in the dry zone and some of them are used very effectively to 
produce crops, increasing additional income for village families. However, during the survey 
carried out in September 2008, by the author and 80 Geography final year students led by Dr. 
Krishan Deheragoda (Current Chairman of SLSEA), it was found that many systems are still 
not being used. The authorities who distributed 5000 drip-irrigation systems must urgently 
carry out a review of these, with the aim of getting as many as possible working. More 
systems should be installed in every part of Sri Lanka among village communities.  

There is an additional problem in that distributors of agricultural products seem to be making 
inflated profits. This must be rectified so that benefits are returned to producers through 
higher margins and to customers from lower end prices.  

Although the additional power produced by these 5000 systems at the place of energy 
requirement is only 0.5 MW, the impact of these by wealth creation, social development and 
reduction of poverty is substantial. 

The drip-irrigation system would be an excellent way of re-settling small groups of war-
affected people in the North and the East. These people would re-settle quickly in their 
villages and become involved in the production of food. The Jaffna peninsula is slowly 
becoming a desert, and the sand and palm trees are the early sign of this natural process. 
Drip-irrigation using the plentiful sunshine available will quickly settle down internally 
displaced people (IDPs), create food we require and slow down the detrimental 
desertification. Introduction of organised tree planting projects will convert this sandy land to 
a “green carpet �  haritha piyasa” converting this arid area to a pleasant oasis.  

  

 

Fig 3.  A solar powered drip-irrigation system; an excellent method to re-settle war affected 
people rapidly, improve agricultural crops, stop desertification in the North and convert the 
country into an Eco-Tourist Centre. 
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2.4 Solar applications in (500-1000) W range 

There are numerous applications in this power range. Figure 4 shows one example; the first 
solar powered computer system in Sri Lanka. An 800 W system has been installed at 
Hunugallewa School in Galgamuwa Electorate, to power computers in the school. The school 
has no electricity from the national grid, but about 850 school children benefit from this 
modern facility to learn using new technologies. Information Technology (IT) is the key to 
modern society and all school children should be exposed to these new technologies from 
their early stages of studies. During the survey carried out in September 2008, the team from 
Sri Jayawardanepura University (SJU) used this school premises to have their picnic lunch 
and observe the new developments. The eighty university students who participated in this 
survey, came from different parts of the country, and were very impressed by the way the 
school buildings were embedded among the indigenous fruit trees such as mango and others, 
producing a cooling effect. All buildings present in the school were not obvious until one 
walks through the pleasant environment. This kind of project helps the young students to 
realise how our buildings can be built using the coolness of the natural environment, without 
using power-hungry artificial air conditioning equipment.  

Solar powered telephone booths (IT network) can be installed where there is no grid power. 
Providing communication and easy transport (Roads network) will accelerate the rapid 
development of the country. 

 

Fig 4.  Solar powered computer system installed in Hunugallewa School, in Galgamuwa area. 
Students from SJU had first-hand experience from this new development project. 

This group of students also took part in the opening of the pilot “Solar Village” at 
Kaduruwewa village cluster in Galgamuwa Electorate. They had the opportunity of visiting 
and observing the installed solar powered water pumping system which replaced diesel 
pumps. They also visited a local eco-tourist centre in “Ulpotha” and met the village 
community during a welcome dinner and an open air musical evening organised by the 
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villagers. No doubt, these final year Geography students, when graduated and employed, will 
replicate these worthy projects round the country. 

University students are our future ambassadors and the backbone of the social for 
development programmes. The local universities should organise such socially worthy events 
and projects, to provide them with good student experience in the future. Universities, 
schools, and all organisations should take more social responsibility in nation building 
programmes, in addition to their main stream job functions. 

  

  

 

Fig 5. Students from SJU experience solar powered water pumping system of the pilot solar 
village, nearby eco-tourist centre and enjoy an open-air musical evening organised by the 
villagers.  

This particular solar water pumping system saves burning of diesel worth Rs. 100,000 per 
annum for the village community. This amount for use of water is deposited by the villagers 
in a common bank account, managed by the village committee, and used to improve the 
village nursery, school, library and the temple, and to provide scholarships to bright children 
in their own village. The author and the team at SJU are guiding the community to manage 
these funds in an open and transparent way. This is in fact equivalent to establishing a “Local 
Community Banking System” and will not be affected by the global banking crisis. They are 
also encouraging tree planting, organic farming, bee keeping, small industries such as brick 
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making and other relevant community projects through "Sramadana" to enhance the income 
to families and quality of the environment. Explaining scientific facts to villagers in simple 
terms, how bee-keeping can double or treble their agricultural crops through healthy 
pollination motivates everyone to keep several bee hives at each home further contributing to 
their annual income. These projects empower village communities for sustainable 
development, reduce the country’s diesel import bill and help the global community by 
reduction of harmful carbon dioxide emissions. 

  

  

 

Fig 6. Events during the official opening of the "pilot solar village" in September 2008 in Sri 
Lanka. 

There are over 3500 clean water pumping systems powered with diesel, and infra-structures 
have been completed in the dry zone. All these diesel pumps can be replaced by solar water 
pumping systems and follow the new development projects taking place in the above “Pilot 
Solar Village” in order to gain all economic and environmental benefits. The replacement of 
all 3500 diesel powered water pumps by solar powered systems could reduce the diesel 
import bill by Rs 350 million per annum to the GOSL and transferring this amount to our 
village communities to develop themselves. There are hundreds of "Agro-Wells" built in the 
dry zone, but many of these are unproductive at present due to difficulties in water pumping. 
All these can be made productive for wealth creation by installing solar powered water 
pumping systems. 
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More importantly, this is an excellent way to help to re-settle the IDPs quickly in their own 
villages. Immediate installations of community solar water pumping systems for a large 
group of families will enable them to have clean water and they could then soon start to re-
build their lives by growing crops in the surrounding area. Water is the second life-line, out 
of the three most important primary requirements; Air, Water & Food for existence of the 
human-kind. While children are at schools, the adults will engage in development activities 
around the water source and gradually develop the infra-structure enjoying full freedom. The 
production of bricks needs only soil, water and human-effort; bringing these three together 
will produce enough bricks to better-build our shattered villages. Temporary tents will soon 
convert into better homes with external help. The support coming from the Government, 
External Agencies, Other Institutes, Companies and Universities will accelerate the rapid 
development of these new settlements. The worldwide Tamil Diaspora has the real 
opportunity to direct their funds to constructively develop these needy people and liberate 
them from their poverty traps. 

 

2.5 Solar power applications on Roads 

There are many opportunities for development of our future roads using solar energy. The 
development of a road network is crucially important to the economic development of the 
country. Road signage, traffic lights, street lighting, and future solar powered electric car 
parks are few examples. Solar powered street lighting will improve security on roads without 
having electric cables around, and use of electricity from the national grid. In all traffic lights, 
high power consuming filament bulbs should be replaced by low-power LEDs. Then all the 
traffic lights can be powered by an accompanying solar panel and a battery, avoiding energy 
usage from the national grid and reducing power demand. These systems are already in 
demand and the local companies who master these technologies first, will have opportunity to 
win international contracts for such projects from different continents. 

 

 
   

 

Fig 7. Some examples of solar power applications for transport.  LED signage, traffic lights, 
street lighting and solar powered car parks for electric cars; "Plug it into the Sun". 
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Cars with internal combustion engines will not survive beyond the 21st century. 
Manufacturers will move to the production of electric cars via hybrid cars in the interim 
period. The recent beginning of manufacturing of electric cars in Sri Lanka is applaudable 
and shows movement in the right direction. When electric cars are introduced to the society, 
the battery banks should not be charged from the national grid. The infra structure should be 
developed to charge electric cars using renewable energy sources; "Plug it into the Sun" (See 
Fig 7). This industry has a huge opportunity for expansion and the companies who get 
involve early in this business will experience a fast moving economic advantages. 

 

2.6 Solar power applications on buildings (~3000 W range) 

Solar thermal systems should be installed on every well developed dwelling in the country, in 
order to provide hot water and hence improve washing and health of the nation. The geysers 
using large amounts of electricity from the national grid should be gradually phased out. Such 
a policy has been successful in Cyprus with the installation of solar thermal systems on 95% 
of the buildings. Hotels, hospitals and care homes are ideal buildings to start these 
installations. Figure 8 shows two different types of solar thermal systems widely used today, 
and these are comparatively low-tech when compared to PV solar panels. 

 

  

 

Fig 8.  Different types of solar thermal systems (flat plates and vacuum tubes based) used to 
produce hot water for homes and industrial use. 

Building integrated photo-voltaics (BIPV) have a huge potential in the future. The advantage 
for PV solar is the freely available space on roof tops and walls of existing and new buildings, 
without taking any additional land space. These small power stations can be connected to the 
national grid, and feed the energy when all the industries are busy working during the day 
time. The inverters have been designed and manufactured for this purpose. This accessory 
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has been designed to convert DC power into AC, step up the voltage and feed into the grid. 
Also the electronic circuitry has been intelligently designed with safety in mind to stop 
feeding the grid, when the grid power is switched off for maintenance purposes. In addition, 
two-way electric meters have enable a house-hold to import energy from the grid during night 
time and export energy into the grid during the day time, using the roof as a small and clean 
power station. Millions of such solar roofs are now emerging in Japan, US, Italy and 
Germany, reaching grid parity in some countries (California & Italy). All sun-rich countries 
should learn these new technologies early, and apply in the future. 

  

  

 

Fig 9.  Features of future buildings with integrated photo-voltaics into roofs and walls 
without occupying any additional lands. 

In 2004, the cost of a 3 kW solar roof in Germany was about £18,000. However, after 5 years, 
this cost has dropped down to about £12,000. This trend will continue in the future due to 
improvement of solar cell efficiency, mass production and the competitiveness of the market 
place. Regardless, £12,000 for the roof of an average house in Europe costing £250,000, is 
not an unreasonable amount right now. It has a double purpose; roof for the building and an 
income source producing clean energy for the future. Since this solar roof cost is still very 
high for the average Sri Lankan household, rapid take up is discouraged until costs reduce 
significantly.   
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Imagine a country like Sri Lanka with around two million developed homes having 3 kW 
solar roofs. During the day time, the power production is equivalent to 6 GW (Sri Lanka’s 
total power production today is in the region of 2-4 GW). This should be the long-term 
strategy of any country in the sun-belt. Also power generation is not concentrated in one 
place, reducing the risk from any terrorist attacks in the future; hence “PV for Peace”.  

The recommendation for Sri Lanka is to install “a small number of large systems” in the short 
term, in order to learn and master the technology. Meanwhile the national grid should be 
upgraded to a very high standard minimising current level of transmission losses. The solar 
roofs can then be introduced in a large scale in 5-6 years time with confidence. There are 
already 2 operational solar roofs in Colombo (Worldview and Nikini) with 25 kW each, and 
feeding the grid. The work carrying out by SLSEA, with the funding from JAICA to establish 
a ~1 MW solar farm is timely an excellent development in this direction. The income created 
by this solar farm in turn, can establish more solar villages round the country to enhance 
sustainable development. 

 

3.0   Energy from Deserts 

Solar energy production is no longer a niche activity. Solar farms are increasing output to 5-
10 MW scale, and beginning to cover some of the desert areas. Prof. Kurokawa’s work in the 
Gobi desert to produce electricity and cultivate un-used lands is a good example. Imagine the 
desert lands available around the globe; covering the areas of the edge of deserts and 
connecting these power stations with electric cables could be done easily. The world is not 
short of energy, but human-kind should work to introduce safe energy sources and phase out 
harmful energy technologies from the society. We have the responsibility to build a safe and 
peaceful world for our future generations and not a fearful one. 

   

 

Fig 10.  Generation of electricity from deserts slowing down desertification, and converting 
the land underneath for agricultural use. 
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4.0   Author's contributions to the field 

In addition to 3 decades of research and development activities of thin film PV solar cells, the 
author has also been actively involved in promotional work on renewable energy applications. 
Starting from public understanding of science lectures in schools in the United Kingdom, he 
extended his work to Sri Lanka in the 1990s through a DFID (Department For International 
Development) funded and the British Council managed Higher Education Link (HE-Link) 
programme. The author initiated and co-ordinated this programme over a period of 8 years 
and worked with five Sri Lankan universities for capacity building in solar energy research 
and to promote renewables in the country. This work evolved into SAREP (South Asia 
Renewable Energy Programme) and now is a self sustaining international renewable energy 
promotional network. A renewable energy handbook and 22 SAREP newsletters have been 
produced and distributed in the past, and these can be found in Dharme's blogsite at: 

http://www.apsl.org.uk/dharme/default.aspx. 

During the HE-Link programme, about 40 senior academic visits took place between the 
author's research group at Sheffield Hallam University and Sri Lankan solar energy 
researchers. A series of conferences, public lectures, scientific publications and articles in the 
local press were used to enhance research and encourage renewable energy applications in 
the country. During this period, author designed a suitable project to develop communities 
without electric power from the national grid. This project was given different names at 
various stages as CARES (Centres for Application of Renewable Energy Sources) centres, 
Renewable Hubs and Solar Villages. At the end, the pilot project was started as the "Solar 
Village" in September 2008 and the replication programme is currently taking place as "Solar 
Habitat Programme". The SLSEA led by its Chairman, Dr. Deheragoda is now taking 
necessary steps to replicate these solar villages round the country for social development. 
This has been identified as one of the most suitable mechanisms for the "UTHURU 
WASANTHAYA" programme, which is the GOSL programme to develop the newly 
liberated Northern and Eastern provinces of Sri Lanka. In fact, with the development ideas 
built into the solar village project, replication of these villages will lead to a rapid 
development of the whole country. 

 

5.0   Manufacturing of "Renewable Energy Related Products" in Sri Lanka  

Over the past 2-3 decades, Sri Lanka has quickly moved forwards with solar energy 
applications. Recently, two EU solar energy conferences held in Paris and Milan identified 
and announced Sri Lanka as the “Hot Spot of Solar Energy Applications”. Credit should go to 
all individuals and Institutes who contributed to bring this situation to the present level. 

There are many other products, related to renewable energy applications and these products 
should be manufactured within the country as soon as possible. In order to build a knowledge 
based, fully developed country, a buoyant research culture must be established in all 
disciplines and new inventions should be secured and converted into socially worthy products. 
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Frequently, important inventions are made within the country, but unfortunately the 
conversion of these ideas into marketable products is extremely low. This requires the GOSL 
intervention as a matter of urgency. 

 

6.0   Recommendations 

6.1 Establish a policy to install "solar thermal hot water systems" on well developed 
homes, and gradually phase out grid-power consuming electric geysers  

6.2 Rapidly introduce low-power LED lamps to use in “solar home systems” and other 
relevant lighting applications 

6.3 Establish installations of “small systems in large numbers”. Expand activities on solar 
home, solar thermal, and small drip-irrigation systems to accelerate village 
electrification and development. 

6.4 Establish installation of “large systems in small numbers”. Learn the technology 
rapidly and update the “national grid” to a high standard, minimising current level of 
transmission losses. All renewable applications are complementary, and therefore 
relieve the national grid from high power demand.  

6.5 Use “small solar powered drip-irrigation systems” and “large community solar water 
pumping systems” to re-settle internally displaced people as a matter of urgency. 
Infra-structure should be developed rapidly around the water pumping systems with 
all possible external support allowing these needy people to stand on their own feet 

6.6 Replace diesel pumps used in over 3,500 already established water pumping systems 
using “solar water pumps” in the dry-zone. Install a solar water pump for each "Agro-
well" in the dry zone and increase the productivity. Introduce “solar village” concepts 
through education to rapidly develop these communities 

6.7 Establish "local community banking system" applying solar village concepts, to 
protect communities from the global banking crisis 

6.8 Encourage teachers, university dons, clergymen, company employers and responsible 
civil servants to be involved in social development projects, in addition to their main 
stream job functions 

6.9 After the first wave of use of new technologies for agriculture and re-settling of IDPs, 
introduce the second wave of relevant industries through out the country. These 
industries include canning of fresh food and packaging of solar dried fruits, vegetables 
and fish. Establish a healthy export business for packaged food products from this 
fertile, green and lush country 

6.10 Establish a "manufacturing of renewable energy application products" using already 
available and new knowledge created within the country, and encourage new 
inventions through a "buoyant research culture" 

6.11 Above all, firmly deal with the excess profits being extracted by “middle men" and 
work to minimise corruption in society to experience a rapid development of the 
country, from new and old development projects. 
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