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1.    Introduction 

1.1 Country profile    

Sri Lanka is an island country located in Indian Ocean to the south of India and separated 

from India by Palk Strait. It is also known as the Island of Serendipity.  

Sri Lanka lies just above the equator between 5° 55'N and 9° 55' N and between the 

eastern longitudes 79° 42' and 81° 52' . The maximum length and width of Sri Lanka is 

435 km and 225 km respectively. Total area of Sri Lanka is 65610 sq km (Land area: 

64740 sq km, Water area: 870 sq km), and has a population of over 18 million. Colombo, 

on the central west coast is the capital and largest city with a population of over 2 million. 

 

Figure 1  Location  of Sri Lanka in the world map 

The lowlands of the island are always hot, particularly from March to May. The highlands 
have a cooler climate. The southwest monsoon season is from mid-May to September, 
the northeast monsoon season from November to March, and the dry season from March 
to mid-May. Sri Lanka is mainly an agricultural country. Although rice is Sri Lanka’s 
largest crop, tea, coconut, and rubber are the main economic agricultural crops. 
Approximately 29% of the land is used for agriculture and about 22% is forested. [1].  
 
2      Energy  
 
2.1   Current Energy supply 

Energy supply in Sri Lanka is mainly based on three primary resources, namely,biomass, 
petroleum and hydroelectricity. In 2004, hydro-electricity production in the country 
accounted for 710.71 kTOE while the biomass-based energy supply was 4,513.3 kTOE. 
Approximately 4,131.9 kTOE was provided by imported crude oil and finished petroleum 
products such as diesel and liquefied petroleum gas (LPG). Additionally, the non-
conventional resources (mainly wind) provided 3.6 kTOE of primary energy, giving an 
aggregate primary energy supply of approximately 9,359.5 kTOE. Primary energy 
contributions in 2004 to national energy supply were 48.2% from biomass, 44.2% from 
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crude oil and petroleum products, and 7.6% from hydroelectricity and other renewable 
sources. The use of nonconventional energy resources in Sri Lanka is of a relatively 
smaller scale and therefore its contribution is presently of low significance in the macro 
energy picture [2]. 
 

     

Figure 2   Energy supply by source (source; National energy policy and strategies of Sri Lanka, 

Ministry of power and energy, Government of Sri Lanka, October 2006)  

 
Figure 3 Energy Consumption by sector (source; The environmental information portal, 

http://earthtrends.wri.org/text/energy-resources/country-profile-167.html 

 

The largest energy consuming sector is the household sector (45%) while transport is the 

second largest (25%), industry, non energy use and other consumption and commercial 

and public sector contribution are 23%, 4% and 3% as shown in figure 3. 

2.2    Future Energy Demand growth  
 
With the ever increasing energy demand to cater the requirements of economic and 
social demand of the country total primary energy demand is expected to be rise up to 
15000 KTOE by year 2020. It is approximately an average annual growth rate of 3% [2].  
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Figure 4   Energy consumption by source ( source: The environmental information  

portal, http://earthtrends.wri.org/text/energy-resources/country-profile-167.html) 

 

Fig 5 Energy consumption related trends (source: The environmental information  

portal, http://earthtrends.wri.org/text/energy-resources/country-profile-167.html) 

In contrast Electricity and petroleum sub sectors would record a higher growth rate about 
7-8% [2].  
 
2.2.1 Electricity  

The generation of electricity using renewable energy sources in Sri Lanka has no long 
term plans at present set for the next ten years and power expansion is more towards the 
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coal generation. Due to the increasing demand for electricity and scarcity of hydro power 
generation the move is towards the coal power generation. In figure 6 it shown that the 

existing and proposed power generation options for the future.  

 
Fig 6: Existing and Proposed electric power generation capacities [3] 

The main electricity producer of Sri Lanka is the government owned monopoly Ceylon 
Electricity Board (CEB) which has an installed capacity of around 1838MW comprising of 
62% hydro, 37% thermal and 1% renewable (this includes small hydro plants and a 3 
MW pilot wind farm) [3]. According to the predictions the future electricity demand growth 
will be around 10% annually increasing the household demand around 61%. [3]. The 
future power generation in the county will become predominantly fossil fuel based if 
appropriate action would not taken to exploit renewable sources. Fig 6, compares the 
hydro and thermal capacities growth so far [3] 
  
3   Resources available for future development 

3.1  Energy 

Biomass, hydropower, and thermal power (fossil fuels), are the conventional large scale 
energy sources available in Sri Lanka in supplying energy. But, Hydro electricity 
production and biomass-based energy supplies, are expected to increase only marginally 
in the near future. This is mainly due to limitations in further hydropower development 
owing to lower economic viability of exploiting the remaining large hydropower sites and 
limited use of biomass with gradually increasing standard of living of the population. This 
means that the country’s incremental primary energy requirements need to be supplied 
mainly by imported fossil fuels in the medium term if immediate action would taken to 
develop alternative options. 
 
In achieving 75% of sustainable energy resources in 2020 to supply primary energy 
needs of the country the available potential of renewable resources such as solar, wind, 
biomass, and mini-hydro can be utilized. The transport sector at present entirely utilizes 
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energy sources such as gasoline and the diesel. The identified potential of theoretical 
renewable sources available in Sri Lanka is as shown in table 3.1.1. below [5].  
 

Table 3.1.1 Theoretical Potential of the Renewable Energy Resources [5] 
Type of the Energy Source 

Estimated  
Quantity (KTOE/year) 

Wind Power 3440 

Biomass 16,000 

Solar power  8600,000 

Hydro power  360 

Total 3619,800 
 

3.1.1  Wind  

In Sri Lanka there are many areas that show a good potential of wind resources. The 
areas are concentrated in two main area namely northwestern coastal region from the 
Kalpitiya Peninsula north to Mannar Island and the Jaffna Peninsula and  in the central 
highlands in the interior of the country, largely in the Central Province and also  in parts of 
Sabaragamuwa and Uva Provinces. Much of the highlands region is over 1500 m in 
elevation, and the best sites are those that are well exposed to the strong southwest 
monsoon winds. Other areas of the country southern part of the North Central Province 
and coastal areas in the southeastern part of the Southern Province show a good 
potential.  
 
According to the estimates there are nearly 5000 km2 of windy areas with good-to-
excellent feasible wind resource potential in Sri Lanka. About 4100 km2 of the total windy 
area is land and about 700 km2 is lagoon. The windy land represents about 6% of the 
total land area (65,600 km2) of Sri Lanka. Using a conservative assumption of 5 MW per 
km2, this windy land could support almost 20,000 MW of potential installed capacity. If the 
windy lagoons are included, the total wind potential increases to approximately 24,000 
MW. If areas with moderate wind resource potential are considered, the estimated total 
windy land area creases to approximately 10,000 km2, or almost 15% of the total land 
area of Sri Lanka. This amount of windy land could support more than 50,000 MW of 
installed capacity [6].  
 
Although there is a high wind potential due to some factors such as grid availability it has 
been limited. According to CEB estimates the grid cannot accommodate wind capacity 
more than 7% of the peak load, or approximately 100 MW. In  addition, CEB estimates 
that installing more than 20 MW of wind capacity in any given region may adversely 
impact local grid stability and power quality [6].To further define and overcome these 
limits, improvements to the infrastructure along with grid-impact studies should be 
conducted. An accurate figure for the near-term  technically feasible potential wind power 
capacity can only be reached after detailed grid-impact studies. However, it is expected 
that a total wind power capacity greater than 15% of the peak load (215 MW) would be 
difficult to achieve without major upgrades to the transmission and generation 
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infrastructure [6]. Other barriers to development and remedial actions need common to all 
renewable resources are discussed in section 5. 
 
3.1.2  Solar 

The solar power is the largest renewable energy source in terms of quantity and also 
useful in providing electrification in rural people in remote areas. It almost 573 times the 
TPES needed in 2020. The provision of electricity from the national grid is not possible 
due to capacity limits and cost effectiveness. The high price of purchasing photovolatic 
cells, high energy unit cost and limited plant factor has become constraints to popularize 
solar power. The unavailability of adequate financial resources therefore is the major 
constraint in the expansion of solar power utilization. The power generated from the solar 
power is not strong as from the national grid. Therefore, a technological improvement 
plays a key role in popularising the use of solar power. The strategies needed to exploit 
the solar energy are discussed in section 5.  
 

3.1.3 Biomass  

Contribution of  biomass  to the total primary energy supply of the country is the highest. 
In the house hold sector around 76% of our population still depend on fuel wood and 
other forms of biomass for their household cooking. The shares of fuel wood crop 
residues and animal wastes in terms of overall biomass energy consumption were 
87.76%, 12.23% and 0.01%, respectively [8]. Biomass can provide further energy service 
through, end-use efficiency improvement,  use of agricultural residues, currently disposed 
of by dumping or burning and  plantation in degraded land. Table 3.1.3 shows the 
availability of biomass in Sri Lanka. 

 
Table 3.1.3.1 Biomass availability in Sri Lanka [9] 

Type MT/Year % 
Rice husk from commercial 

mills 
175,149 6.2 

Biomass from coconut 
plantations available for 

industrial use 

1062,385 37 

Sugar Baggasse 283604 6.3 

Bio degradable garbage 786,860 27.4 
Saw gust 52,286 1.8 

Off cuts from timber mills 47,938 1.7 
Biomass from home gardens 505,880 17.6 

Total 2,873,880 100 

 
The recently concluded project by the Alternate Energy Division of the Ministry of Science 
and Technology, also supported by the European Commission was instrumental in, 
 the bringing into the country two modern gassifiers, one for thermal energy and one for 
Power Generation from India, for demonstration of these technologies in the year 2003,  
the visit to several facilities and installations in India where such technologies were in 
practical use by some interested technologists and administrators, the trials carried out 
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on Sustainably Grown Fuel wood species in different climatic and geographical locations 
in the country.  
 
As a direct result of these initiatives several new gassifiers have already been 
manufactured and are in use in Sri Lanka and the first Dendro Power Plant of capacity 
1.0 MW is already connected to the national grid. As Sri Lanka has a sparsely used crop 
lands and the range scrub lands amount to 28% of the total land extent which can be 
used for energy plantations [8]. 
 
Hence based on those data we can come in to the following conclusions , 
• A hectare of energy plantation with 5000 trees per Ha of Gliricidia, Accacia or Cassia 

in the dry zone of Sri Lanka would produce a minimum of 30 tonnes (dry) per hectare 
per year [8].  

• The total extent of degraded marginal land suitable for energy plantation in Sri Lanka 
is estimated at 1.6 million hectares [8].  

• The consumption of fuel wood for generation of electricity using currently available 
technologies, and equipment, while meeting all environmental and other conditions is 
about 1.2 –1.5 kg/kwh [8]  

• Hence the national potential for biomass power in Sri Lanka is estimated as in excess 
of 4000 MW annually generating over 24,000 GWh [8]. This is nearly 4 times the total 
hydropower potential in this country. The biomass potential in our country is adequate 
to meet our electrical energy demand for many decades.  

 

3.1.4 Hydro 

In Sri Lanka, 65% of households have access to the national electricity grid. Majority of 
the rest use kerosene for lighting. Within the next 10 years, the total electrified may reach 
75% of households. The hydro potential of Kelani and Mahaweli river basins has already 
been eveloped but more potential exists, especially in Mahaweli and in its two major 
tributaries, Kotmala Oya and Uma Oya. During a Master Plan Study concluded in 1989 
several prospective candidate hydro projects were reviewed. Capacity is estimated to 
approximately 870 MW in 27 sites capable of generating electricity at long-term average 
costs of less than 0.15 US$ per kWh (1988 prices). The sites would be capable of 
generating 3,680 GWh per year under average hydrological conditions.  It is estimated 
that 30 MW small hydro potential exists in around 60 undeveloped sites, while further 8 
MW exist in about 290 irrigation tanks and reservoir sites  Another 50 MW of small hydro 
potential can be tapped at about 140 sites, which can either be rehabilitated or re-
developed. Development of this small hydro  potential could contribute significantly to 
satisfying future electricity demands. Small/mini hydroelectric plants currently supply 
around 12.25 MW of electricity, and all these sites were developed by the private sector 
[8]. 

 
4 Strategy for 2020 

 
According to the predictions It is estimated that total primary energy need for 2020 would 
be 15000 KTOE [2]. At present biomass contribution to TPES is around 4513 KTOE [2] 
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while contributing 48.3%. Although the forest cover reduces with time still we have 
unutilized land suitable for energy crop cultivation around 28% [2]. Hence, it is assumed 
that same KTOE from biomass could be maintained through out the period till 2020. Then 
a special attention is paid on energy conservation and efficiency improvement. Saving 
through energy conservation and efficiency improvement targets were set as 10% 
respectively which is an achievable and realistic target. The total plan for 2020 to achieve 
75% of sustainable environmental neutral supply is as shown in table 4.1 while the 
constraints and mitigation strategies are listed out  in section 5 and discussed in section 6 
respectively. Figure 4.1 shows the energy mix in 2020.  

Table 4.1 Strategy for 2020  
75% of total requirement (15000 KTOE) = 11250 KTOE 

Energy source 
Contribution/  KTOE As a % of Available 

Potential 

                                  Biomass 4513 28.2 
                                  Wind 1376 40** 
                                  Hydro 1070.7 100* 
                                  Solar 1290.3 0.2** 

     Conservation  10% 1500 - Reduction due to 
     Efficiency improvement  10% 1500 - 

                                  Total supply 11250 - 

 
* At present hydro contributes 7.6% [2] to the TPES, 100% of the untapped potential was 
taken for the   2020 scenario. ** Present solar power and wind power contribution can be 
negligibly small, hence contribution in 2020 was considered when calculating the 
contribution as a % of available potential  

 

 
Fig 4.1 Proposed Energy mix in 2020 

5   Constraints  

There are certain constrains to the development of renewable energy resources, most of 
them are common to all renewable categories. There are , 
 
•   Lack of awareness of the advantages  
•   Lack of knowledge of available technologies 
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•   Payback period is being considered as too long 
•   Lack of capital investments 
•   Fear of shortage of supplies ( in case of biomass) 
•   Still prevailing high cost of related technologies 
•   Lack of man power in the related field and training 
•   Cost of grid electricity being subsidized below the cost  
 
6  Energy Policy and Strategies need to be implemented  
 
In order to achieve a 75% of sustainable energy supply in 2020 all related aspects such 
as policy, regulatory and technical should develop together. The policies should include 
promoting renewable sources, pricing policy, building the necessary insfrastructure as 
well as energy efficiency improvement and conservation. All these aspects should go 
together and develop simultaniously     
 
6.1  Promoting renewable resources 
 
The use of economically viable, environment friendly, non-conventional renewable 
energy resources should be promoted by providing a level playing field for developers of 
non-conventional energy resources to compete and supply energy at the best price 
through transparent procurement processes.  Concessionary financing should be sought 
to implement the remaining medium scale hydroelectric projects, which are economically, 
environmentally and socially viable, but not viable under normal commercial terms. 
Necessary incentives should be provided and access to green funding including Clean 
Development Mechanism (CDM) should be facilitated to develop non-conventional 
renewable energy resources to ensure their contribution to the energy supply in special 
situations, even if their economic viability is marginal. Oil and natural gas resources 
should be explored and commercially exploited; both public and private sector investment 
should be promoted in this regard. Biomass-based energy projects should be developed 
in areas where land resources are available, enabling new industrial activities in such 
areas, emphasizing on creating rural income generation avenues. Research and 
development on adopting new and emerging technologies and practices, particularly in 
the use of non-conventional renewable energy, to suit local conditions should be 
promoted. Attention should be drawn on development of bio-fuels as an alternative for 
transport sector energy supply. 
. 
6.2  Ensuring Energy Security 
 
In case of use of biomass should be promoted by elevating its status to a modern, 
convenient energy source. Fuel diversity in electricity generation should be ensured 
through diversifying into generation technologies that do not use oil or fuels of which the 
price is attached to oil prices. Fuel diversification in the transport sector will be 
encouraged through rail and road transport systems based on off-peak electricity supply, 
and the promotion of  bio fuels as a high priority research and development need. 
Development of bio-fuels for transport will be encouraged. Regional cooperation should  
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be promoted in different forms including viable cross border energy transfer with 
neighboring countries like India.  
 
6.3  Adopting an Appropriate Pricing Policy  
 
There should be a authority  to regulate the energy sector including electricity and 
petroleum sub-sectors, to ensure effective implementation of the pricing policy. 
Appropriate pricing strategies should  be formulated and implemented and should  
prepare and regularly update plans to achieve a cost-reflective pricing policy for all 
commercial energy products (electricity, petroleum products, LPG) and implement them. 
These prices should  include elements such as a reasonable return on equity, internal 
cash generation for capital investment and debt service. Also necessary steps should be 
taken to ensure that the optimal energy supply expansion plans are implemented in time 
so that the cost reflective prices will be based on these optimal plans. A mechanism 
should  be established to identify target groups of consumers that deserve special 
consideration owing to social needs or commercial realities. At present some of these 
aspects are under the investigation of newly established Public Utility Commission of Sri 
Lanka [2] . 
 
6.4  General Strategies 
 
Public as well private sector participation is needed in energy sector for it’s growth while 
the regulatory power should be with the government. The operation and management 
should be both open to private and public sector. Actions should be taken to obtain 
maximum benefits from international arrangements such as the Clean Development 
Mechanism (CDM), which would benefit the global National Energy Policy and Strategies 
of Sri Lanka environment and in the process facilitate the financing of energy efficiency 
improvement as well as renewable energy development projects in the country. Research 
and development addressing energy sector issues should be encouraged and promoted. 
Existing research institutions should be supported to undertake research and 
development on renewable technologies. 
 
6.5  Promoting Energy Efficiency and Conservation 
 
Energy efficiency improvement and energy conservation can play a major role in 
reducing future energy demand growth and usage. Hence supply side and end-use 
energy efficiency should  be encouraged through financial and other 
incentives/disincentives in respect of energy end-use and mandatory measures such as 
appliance energy labelling, building codes and energy audits. Private sector participation 
in providing expert services on energy efficiency should  be promoted and facilitated. 
Financial resources required to continuously improve efficiency in energy conversion, 
transmission, distribution and utilisation will be acquired from within and outside the 
energy sector by levying appropriate energy charges and formulating long term funding 
programmes with financiers. An aggressive public education and awareness program on 
energy efficiency and conservation should be carried out on a priority and a sustainable 
basis. Technologies such as efficient stoves should be widely disseminated in the 
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household and informal commercial/industrial sectors. The use of existing petroleum 
distribution infrastructure should be optimised. Power generation and network losses will 
be brought down to the lowest possible levels and capacity should be improved through 
necessary generation, transmission and distribution investments and efficient 
management of the supply systems. Efforts should be made to encourage electrification 
of viable sectors of the railway network and inter-modal shift in passenger and goods 
transport towards more energy efficient systems. A modal shift towards larger-capacity 
vehicular transport modes, which are less energy intensive per passenger kilometre or 
freight-tonne kilometre, should be promoted. Railway transportation should receive 
priority over road transportation. Better coordination of road and rail transport can  
achieve greater efficiency of the transport sector. A strategic plan for street lighting 
should be formulated for the country to ensure proper management of street lighting, 
which would contribute to energy conservation. 
 
6.6  Enhancing Energy Sector Management Capacity 
 
Capacity of the institution in charge of energy will be developed and strengthened to 
develop integrated long-term energy plans and conduct policy analyses in the energy 
sector, as a sustainable continuing activity.  The management capability of the energy 
sector institutions should be enhanced through appropriate training, empowerment and 
proper delegation of authority.  
 
7   Conclusion 

The steep rise of the oil prices, energy demand, depletion of fossil deposits and growing 
environmental concerns have focused the attention on renewable sources in fulfilling  
future energy demand. This has created awareness among stakeholders to explore new 
energy options. Energy efficiency improvement and conservation also can play a major 
role in achieving this goal. As far as the energy crisis coming together with environmental 
issues are concerned renewable are the best solution using in a sustainable way to over 
come both problems. In efficiency improvement and conservation measures reducing 
system losses, use of low energy consuming equipment, saving energy through changing 
behaviors, etc. have to be introduced and used. Improving public awareness, educating 
people, training, private sector participation adopting actions taken by other countries can 
be adopted successfully to meet our requirements. Renewable energy sources can be 
viewed as the most appropriate solution to mitigate the energy problem. The operation 
and maintenance cost are very low with compared to the conventional energy plants. In 
this analysis, the entire hydro potential available, 40% of the wind resource available, 
biomass energy as used at present and solar energy has been used to achieve 75% of 
sustainable energy. According to this analysis solar energy utilization is only a 0.2% of 
the potential available. 
 
The move towards a realistic achievement is through developing a policy regulatory 
insfrastructure as well as technical framework accelerate and utilize renewable energy 
sources alleviating the constraints discussed earlier. Towards achieving this goal  
following measures is envisaged. There are transferring technology to Sri Lanka by 
developed countries in improving the utilization of renewable energy sources, providing 
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assistance in research and development in the renewable resources area to improve the 
quality and output, providing financial assistance to purchase machinery and equipment 
and to develop Co-financing mechanism in the renewable energy sources sector, 
encouraging private sector for investments in the renewable energy sector., removing 
institutional, legal and other constraints with regards to the development of renewable 
energy sector and incentives to develop the renewable energy market, popularizing the 
use of renewable energy use through awareness campaigns etc. 
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