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Abstract: Development of policy for variable renewable energy (VRE), such
as wind and solar power, could be difficult in developing countries that have
limited capacity, limited technical, and fiscal resources. Sri Lanka is such a
case. Although Sri Lanka has a potential to develop VRE, the development was
neither sufficient nor smooth. This study explores the development of VRE in
the 2000s and analyses the impacts of the cost reflective feed-in-tariffs (FITs).
The study finds that VRE public policy in Sri Lanka can be improved in a
number of ways: better coordination among government agencies; technology
specific policy and accommodation of cost dynamics; and redesign of subsidy
policies. Generally, the governance mechanism suggested in this research is an
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innovated structure to coordinate multiple government agencies by specifying
policies according to technologies and redesigning the subsidy structures by
accommodating the cost dynamics.

Keywords: Sri Lanka; variable renewable energy; VRE; feed-in-tariff; FIT;
stakeholder impact assessment.
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1 Introduction

In the last few decades, many countries have formed and modified their policy portfolios
to encourage renewable energy (RE, primarily, small hydropower, wind and solar PV)
utilisation. These portfolios are all made up of a series of policies that facilitate RE
investment in capacity installation, risk control, and electricity generation. These policies
can be mainly classified into three types: subsidies for generation and installation,
including guaranteed revenue through feed-in-tariffs (FITs); bidding and scheduling
policies that reduce risks from the uncertainty of RE for investors; and renewable
portfolio standards or targets. According to the IEA/IRENA Joint Policies and Measures
Database (IEA and IRENA, 2016), as of May 2015, among the 129 countries in the
database, there were 116 FITs in force and 59 national targets for solar and wind energy
in force . With the aid of these policies, variable renewable energies (VREs) such as wind
power and solar photovoltaic power have progressed well.

However, these renewable policies could be unsustainable and hard to replicate in
developing countries. Many developing countries have pro-RE policy but may not have
the technical, financial or even financial resources to replicate the policy that is
successful in developed countries (Shi, 2016). When the RE penetration level becomes
significantly high, the prevailing favourable policies that support VRE generation could
be unaffordable (Shi et al., forthcoming). Furthermore, the implementation of VRE
policy could be hindered by domestic politics.

The innovation of VRE policy in Sri Lanka is a good example for understanding VRE
policy development in developing countries, where power systems are less developed,
demand response is limited and RE policy is either not in place or not well designed. Sri
Lanka is an island country that has isolated power system. Although this country has
promulgated one of the highest FITs in the developing world, the development of RE has
not been smooth. Wind energy development experienced a stimulated booming by the
FITs in 2010 but stopped in 2011. One reason is that the FITs were so high that too many
project proposals were submitted and the government could not decide how to select the
proposals.

Studies of VRE policy making in Sri Lanka are rare and to the best of our knowledge,
no existing study addresses the implications of Sri Lanka’s current FIT policy. Although
there are some studies examining energy access issues in Sri Lanka, such as Palit (2013),
Wijayatunga and Attalage (2002, 2005) and Palit and Chaurey (2011), dedicated studies
on Sri Lanka’s RE policy are very limited. Findings of early studies of the RE policy,
such as (Wijayatunga et al., 2006), are largely outdated due to significant policy and
technology changes. Laufer and Schéifer (2011) studied the dissemination process and the
use of solar home systems (SHS) in Sri Lanka, and found improved quality of life but not
better productivity in agriculture or other productive sectors. Wijayatunga and Prasad
(2009) examined the impact of the 10% non-conventional renewable energy (NCRE)
penetration, a mandatory renewable energy portfolio standards (RPS), on system costs of
electricity generation and greenhouse gas (GHG) emissions. The study found that the
10% NCRE target could be achieved with a modest increased cost of only 1.3% of the
total generation cost and that small hydropower is the top priority as the least cost NCRE
technology in achieving the target. But wind and hydropower were not in the priority list
due to their high costs at that time. The only paper that addresses similar issues to this
paper is Wijayatunga (2014), which concluded that the RE policy, regulatory frameworks
and related instruments for them have been successful in Sri Lanka. This conclusion,
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however, is not consistent with the experience on VRE policy that was developed after
2010. A few reasons could contribute to the divergence: first, Wijayatunga (2014) paper
only observed the RE policy until mid-2011, while the VRE policy was developed after
that. Secondly, the cost avoidance principle that has been successful in promoting small
hydropower is not effective to VRE development, which is the reason that a technical
specific, cost-based, FIT scheme was adopted.

This paper analyses the process of formulating VRE policies in Sri Lanka and
examines the lessons and experiences through impact analysis on stakeholders. The
information presented in this paper is gathered from a wide range of existing sources,
including data from official statistics of the government, an extensive literature review, as
well as interviews with key stakeholders in Sri Lanka conducted in September 2014. The
experts interviewed are from various energy agencies and independent consultants in Sri
Lanka. The major contribution of this paper is to provide an in-depth analysis of recent
policy on VRE in Sri Lanka that has not been addressed in the existing literature. The
results of the stakeholder analysis are also not available in existing literature and can
provide references for future policy making. The lessons and experience in Sri Lanka
could be relevant to other developing countries.

The paper is structured as follows. After the introduction, Section 2 reviews the
holistic development of the power sector, including VRE development in Sri Lanka.
Section 3 critically assesses the development of the RE policy in Sri Lanka. Section 4
conducts a stakeholder impact assessment. Policy implications are summarised in
Section 5. The last section concludes the paper.

2 Development of VRE in Sri Lanka

2.1 Overview of Sri Lanka’s power sector

A few characteristics in the Sri Lankan power system are crucial for understanding how
the VRE policy has, or should be, developed. Firstly, Sri Lanka is an electricity energy
island with no interconnection or electricity trade with any neighbouring countries,
although the Asian Development Bank (ADB) has shown interests in financing a
submarine cable connection with India. Therefore, all domestic electricity consumption
has to be produced within the country. Secondly, electricity in Sri Lanka was mainly
generated from hydropower plants until early 2000s, when oil-fired power plants started
to play a leading role to meet the quick growth of demand. From 2012, coal-fired power
generation has been rapidly growing. Coal-fired power plants have taken the lead role,
generating more than 40% of the national electricity consumption in 2014. Savings due to
displacement of expensive oil-fired generation by hydropower are the key incentives for
developing RE. Thirdly, there is a huge gap between the evening peak, where the highest
daily demand occurs, and the off-peak and thus limit the interconnection of VRE. Lastly,
Sir Lanka is a low middle income country where customers are sensitive to electricity
prices.

As stated before, hydropower played a dominant role historically although its
generation is not stable (Figures 1 and 2). Hydropower plants generated almost all the
electricity before 1995. With the increase of thermal generation capacity, the share of
hydropower was reduced to 35% in 2004 and then remained stable around 40% until
2010." Despite having an almost fixed capacity, generation from major hydropower
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plants was fluctuant due to rain fall patterns. Such a significant fluctuation creates risks in
the power system and therefore oil-fired power plants were used to balance the demand
when hydropower was insufficient.

Figure 1 Total grid connected generation capacity in Sri Lanka (MW) (see online version
for colours)
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Figure 2 Total electricity generation in Sri Lanka by fuel type (see online version for colours)
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The dominant conventional power plants were oil-fired, before coal-fired power
generation started to develop in 2011. The first independent power producer (IPP)
oil-fired power plant was commissioned in 1997 and the share of oil-fired generation
increased since then. By the end of 1999, there were two thermal IPPs in operation with a
total of 75 MW capacity. Thermal generation capacity increased dramatically in the
2000s because of the exponential demand growth,” while the installed capacity of
hydropower grew modestly in the past decade due to limited resource available for
exploration. In 2000s and until 2012, oil-fired power was almost half of the total
electricity generation. Thermal generation was fully oil-fired until 2011 and thus the cost
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of electricity was higher (Figure 1). The high costs of oil-fired power plants motivated
the government to build coal-fired power plants, which were first put into operation in
2011.

In terms of grid-connected NCRE generation capacity, small hydropower projects are
the major components. Small hydropower capacity has been developed dramatically from
1996 after the introduction of FITs for hydropower. 225 MW of grid connected small
hydropower capacity was added between 1998 and 2012 (Figure 1). According to Ceylon
Electricity Board (CEB), the grid operator, by 30 June 2014, 282 MW of small
hydropower generation capacity was in use and Standardized Purchase Agreements
(SPPAs) were signed for another 142.6 MW (CEB, 2014b). Although small hydropower
experienced a fast development, its potential has been largely exhausted.

Wind power has been increasing since 2009 and shares the second largest power
capacity among the NCRE generation capacities, but significantly less than that of small
hydropower. Biomass generation started in 2007 and takes the third place but its share is
negligible. On-grid solar PV generation is negligible but is picking up with net metered
rooftop solar PV installations (Figure 2).

In addition to supply-side characteristics, Sri Lanka’s demand side also has some
significant characteristics. There is a huge gap between Sri Lanka’s peak and off-peak
demands. For example, in 2013, the off-peak demand was less than 800 MW while the
peak demand was more than 2,100 MW (Figure 3). Over time, the gap has widened as
peak demand increased while off-peak demand remains unchanged.

Figure 3 Typical daily load curve of Sri Lanka in 1997, 2005 and 2013 (see online version
for colours)
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The current domestic electricity tariffs in Sri Lanka

Table 1
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Before September 2014, when the president announced a 25% price cut of the electricity
tariff (Aneez and Sirilal, 2014), Sri Lanka had maintained high electricity prices. The
residential sector tariff is also progressive: it adopts an increasing tariff by block and the
highest tariff is ten times more than the lowest (Table 1). Commercial tariff is flat and
industrial tariff is regressive, but these also vary according to the time of the day
(time-of-use tariff).

The CEB and the Lanka Electricity Company Ltd. (LECO) are the only two utilities
operating in Sri Lanka. CEB is the major utility in Sri Lanka. It has a large share of
power generation, fully owns the coal power plants and the entire transmission network
(Wijayatunga and Prasad, 2009). CEB accounted for about 86% of electricity sales in Sri
Lanka and serves 89% of customers. In contrast, LECO is a distribution company, and
only feeds the remaining in urban areas in the western costal belt (Reegle, 2014b). The
generation sector has been open to the private sector since the introduction of the first [PP
in 1997/1998 (Wijayatunga and Prasad, 2009). However, the state is expected to maintain
its dominance in power generation over the long term because the Sri Lanka Electricity
Act of 2009 requires the state control of any plant with more than 25 MW capacity.

2.2 Development of solar PV

Sri Lanka has significant potential of solar power which is costly for the time being. The
annual solar irradiation is about 1,642 to 2,190 kWh per square meter (kWh/m?) across
the country (Reegle, 2014b), about two times of Germany’s average solar irradiation of
975 to 1,200 kWh/m* (Reegle, 2014a). The spatial variability is relatively small across
most of the country, varying at most 20% to 30% in any given season (Reegle, 2014Db).

Although there is abundant solar energy available for PV applications, the total
installed capacity of solar PV is still negligible. However, with the introduction of the net
metering and ‘electricity banking’® mechanism in 2010, distributed rooftop solar PV
systems have been becoming popular among households. By the end of June 2014 the
total installed capacity of net-metered grid connected solar PV system was approximately
7 MW, and has been growing rapidly. Grid-connected centralised solar PV capacity is
limited, which was only 0.02 MW in 2010 and only 1.38 MW by the end of 2014. As of
30 June 2014, another 40 MW of solar power projects have signed SPPAs. Despite the
country being considered not suitable for the development of concentrated solar power
plants, due to low direct normal irradiance (DNI), developers have come forward. This is
a clear indication of the knowledge gap on solar resource development that exists in the
country. The capacity connected to the national grid, under both the net metering and FIT
scheme, is about 8.5 MW (up to November 2014).

Even without FITs, rooftop solar PV in the residential sector will also be developed
due to the level of the high residential tariff and the net metering system initiated by the
government. For consumers that use more than 180 kWh per month, rooftop solar PV is
profitable since their tariff would be around LKR 59 (about 45 US cent) per kWh before
the tariff revision in September 2014 and is around LKR 42 per kWh currently (Table 1).
Due to limited financial capacity of households, most of those rooftop PV projects are
owned and operated by commercial investors and thus the households with PV
installations can hardly benefit. Such net metering rooftop solar PV projects, however,
are vulnerable to electricity tariff restructuring that reduces the tariff.
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Given the development of coal-fired power plants, retailing electricity prices will
drop and thus put residential solar PV projects at risk since their benefits rely on cost
saving from avoided purchase of electricity. The first price cut was announced in
September 2014 — 25% average cut of residential tariffs (Aneez and Sirilal, 2014). The
price cuts are likely to undermine the development of residential solar PV projects. Other
kinds of solar PV projects have been suspended due to concerns about their high costs.

Solar PV, however, are competitive in contrast with oil-fired power and attractive for
the households that fall under the highest tariff category (due to high consumption). Solar
power has the potential to replace mid-merit power plants running on liquid fuels that
come into operation to serve the daytime peak. Solar PV can be considered more feasible
for development than wind power because its generation is during the peak demand time
while wind power generate more during off-peak hours.

There are arguments for the development of less cost-effective utility scale solar PV
projects. Supporters for the development of solar PV with FIT argue for two reasons.
First, solar PV will not add pressure to the off-peak excessive supply that usually occurs
in the mid-night. Therefore, replacing wind power with solar power will not require
curtailment. Another argument is the area with the highest solar potential, Hambantota, is
developing fast and solar PV can offer decentralised supply.

2.3 Development of wind energy in Sri Lanka

Sri Lanka has abundant potential of cost-competitive wind resources. ADB TA 8167:
Capacity Development for Clean Power Development assessed that Sri Lanka has a wind
power potential of 5,653 MW, which is about two times of current installed capacity.
375 MW of wind potential has been identified in Mannar Island and is ready to be
developed at competitive cost compared to electricity generated from coal. Given the
expectation that the wind energy from this island is competitive to coal-fired power,
Sri Lanka can produce a significant amount of NCRE technically and economically.
A World Bank funded study concluded that 620 MW of wind power could be
absorbed by 2020, which will generate more than 10% of the total production. But
the recommendation was rejected by CEB after considering the system limitations*
(Meier, 2012).

So far, however, the on-grid installed capacity of wind power is limited due to a lack
of incentives in the old FIT period and limited approval of projects due to system stability
constraints and other issues when FIT becomes attractive. The FITs determined under the
avoided cost principle, prior to 2010, were not conducive for wind power projects
(Abeygunawardana, 2012). Total wind capacity additions between 2000 and 2009 were
approximately 3 MW (a demonstration project funded by the World Bank).

Even after the announcement of the 2010 FIT, which is among the highest in the
world, the development of wind power has not been smooth. By the end of 2013, the total
installed capacity of wind power was more than 81.5 MW (Figures 1 and 2). By 30 June
2014, 98.5 MW of wind power capacity had been commissioned and SPPAs had been
signed for another 31 MW (CEB, 2014b). The development of wind power has been
suspended twice and is currently waiting for a new policy. The suspension was partly
because the applications for wind projects were too many (because the FIT was too
attractive) to be accepted. At the time of writing this paper, it was proposed to replace
FIT with reverse bidding and development of wind park.
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2.4 Implications for VRE development

Even with a large share of hydropower, the Sri Lankan power system has limited
flexibility to accommodate future variability of VRE. While hydropower generally is
dispatchable, its actual dispatchable capability in Sri Lanka may be low due to cascaded
and non-power generation usage of reservoirs. Among the 1,600 MW hydropower
capacity, only 250 MW can be used as dispatchable resource during daily power system
operation. There are at least three reasons why the share of dispatchable hydropower is
small: the reservoirs are cascaded, and thus the operation of individual reservoirs are
constrained and the total dispatchable power capacity of the system is limited; large
hydropower reservoirs may be used for irrigation purposes and cannot be fully used as
dispatchable capacity; and grid-connected small hydropower is not dispatchable.
Hydropower generation also suffers from a change of weather patterns. For example, in
2012, there was a significant drop in hydropower generation while in 2013 the output was
extremely high (Figure 2). Such an unpredictable (yearly) characteristic demands the
presence of expensive, oil-fired power plants to offset the shock and deters development
of large scale wind power.

The increasing level of RE penetration will also be limited by the load curve. In terms
of RE integration, this load curve means: a large flexible generation capacity is needed
because the low electricity consumption level limits the effectiveness of demand side
response; solar generation is not helpful in meeting peak demand that occurs in the
evening; wind energy will likely not be in demand in the mid-night when off-peak
demand is low and minimal loading of coal-fired power plants, or other flexible
generation that has obtained long term PPAs will cover the off-peak demand. The
isolation of the power system, the huge gap between peak and off-peak demand
(800 MW vs. peak demand at 2,100 MW) means that during the off-peak period, wind
power, once developed, has to be curtailed since minimum capacity from coal-fired
power plants and non-dispatchable small hydropower capacities are sufficient for the
off-peak demand.

The development of coal-fired power plants that are guaranteed power purchase
worsens system flexibility. To reduce generation costs, a key target of energy policy, a
300 MW coal-fired power plant was put into auction in 2011. The capacity of coal power
plants reached 900 MW by September 2014, and will be further increased to 1,400 MW
in 2017 and 2,000 MW in 2021. Even at the current level (900 MW), assuming a
minimum of 70% utilisation of the generation capacity, the minimum generation capacity
from coal would be 630 MW, which, together with other non-dispatchable small
hydropower projects that have obtained PPAs, would leave no room for NCRE during the
off-peak period.

3 RE policy making in Sri Lanka

3.1 Sri Lanka’s energy policy making framework

The Sri Lankan Government is governed by a presidential system: the executive power of
the state is vested with the president while the legislative power is exercised by the
parliament. Within the government, general energy policies are decided by the Ministry
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of Power and Energy. Regulatory roles are carried out by the Public Utility Commission
of Sri Lanka (PUCSL).

RE policy was determined by the Ministry of Power and Energy until 2012, when the
Ministry of Environment and Renewable Energy was created and took over the policy
making on RE. The Sustainable Energy Authority (SEA)’, which became operational at
I October 2007, is mandated to develop and implement the country’s RE policy,
demand-side energy-efficiency improvement, and energy conservation (Reegle, 2014b).

PUCSL plays a key role in RE policy by setting FIT rates. PUCSL was established as
the regulator for the energy and water sectors, under the PUCSL Act 2002. Its roles were
further enhanced by the Electricity Reform Act 2002 to issue licenses and determine
electricity tariffs. Initially, the roles of PUCSL were only limited to advising the
government on policy decisions, including tariff settings. The lack of full execution of its
roles was due to failure of the previous sector reform program. The roles of PUCSL have
been full after the implementation of the Sri Lanka Electricity Act 2009, which replaces
the Electricity Reform Act 2002 (Reegle, 2014b). The Sri Lanka Electricity Act 2009
separates functions — operation, regulation and policy making — in the electricity industry.
It also tasks the PUCSL to undertake technical, safety and regulation of the electricity
industry as well as protection of consumer interests. Since 2010, PUCSL was tasked to
approve/disapprove proposal of tariff that is made by CEB.

3.2 Evolvement of FIT policy in Sri Lanka

Although Sri Lanka shows a very promising potential for RE development, it is still a
challenge to create a framework for its promotion to ensure the sustainability of the RE
industry without external financing, while maintaining the current momentum of RE
development (Reegle, 2014b).

Sri Lanka has identified the development of RE supply for electricity (RES-E) as a
policy to diversify the power sector from high cost thermal power generation. The
National Energy Policy 2006 has identified fuel diversity and energy security in
electricity generation as strategic objectives and the development of RE projects was
identified as a part of this strategy.

The National Energy Policy and Strategies updated in 2010 set share of NCRE targets
in on-grid power supply as 10 % by 2016, and 20% by 2020. Ten percent of total
electricity generation, however, was already achieved by December 2013 when NCRE
generation capacity was 375 MW.

From 1996 to 2007, Sri Lanka adopted the cost-avoided principle to determine the
FIT (with SPPA for 15 years) to encourage the private sector establishment of RE power
plants with a capacity below 10 MW. However, other than for small hydropower, the
avoided cost tariff was not adequate to balance out the costs of RE technologies
(Abeygunawardana, 2012). Therefore, after the introduction of the initial FIT, only small
hydropower plants were notably developed (Figure 1).

In 2010, Sri Lanka launched a program of FITs and has now one of the highest tariffs
in the developing world. Recognising the limitations of the initial FIT, the FIT system
was changed from an avoided cost FIT to a technology-specific cost-based FIT from
2007 (but the first new FIT was only announced in 2010) for NCRE with capacity less
than 10 MW. CEB is obliged to make SPPAs for electricity generated from NCRE
sources, signed on or after the 25 November 2010.
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The tariffs are cost-based and technology-specific. Tariffs for eight technologies have
been declared, but solar PV has not been included due to its high tariff resulting from
high capital costs. The government however, has introduced a tariff cap with a SPPA
period of 20 years for any other RE technologies that does not have a declared tariff.
SPPAs for Solar PV technology can be signed under this category.

The initial Sri Lanka FIT program has two tracks, a fixed-price (flat tariff) track
without inflation protection (identical to the German FIT but without degression rates)
and no degression rate, and a three-tier tariff track that varies the tariff according to the
price of the base fuel rate, operations and maintenance, and the year of operation
(Table 2). The developers have the freedom to choose either the three-tier tariff track or
the flat tariff track. CEB is obliged to purchase electricity generated from NCRE for a
period of 20 years and this period is extendable by mutual consent (Reegle, 2014b).

However, the implementation of the new tariff is not smooth. Between 2010 and
2012, there were no FITs published because CEB challenged the rights of PUCSL in
setting tariffs (Jayasinghe, 2014). Even the revised FITs were initially announced in
2012, the implementation of the FIT scheme was suspended before CEB announced the
new FIT at the end of 2014. The minister in charge of power and energy ordered a stop to
the issuance of new wind project permits in 2011 due to concerns over passing the
incremental costs on to consumers after the costs failed to be passed on to Sri Lanka
Sustainable Energy Authority (SLSEA) (Meier, 2012).

Table 2 NCRE tariff for 2012-2013 (LKR/kWh)

Option 1: Three-tier tariff Option 2: Flat tariff
Technology Fixed rate All inclusive rate,
Yr1-8 Yro9-15  Yri16-20 20yrs

Mini-hydropower 16.81 (12.64) 6.38(5.16) 5.8 (1.68) 16.7 (13.04)
Mini-hydropower-local ~ 17.27 (12.92)  6.55(5.28)  5.95 (1.68) 17.15(13.32)
Wind 22.63(17.78) 8.58 (7.26) 7.8 (1.68) 20.62 (19.43)
Wind-local 23.29(18.28) 8.83(7.47) 8.03(1.68) 21.22(19.97)
Biomass (Dendro) 9.8 (9.10) 3.72(3.10)  3.38(1.68) 25.09 (20.70)
Biomass (Waste) 9.8 (4.55) 3.72(3.10) 3.38(1.68) 17.71 (14.53)
MSW 19.8 (15.16)  7.51(6.19) 6.83 (1.68) 26.1 (22.02)
Waste Heat 10.19 (7.13)  3.86(2.65) 3.51(1.68) 9.19 (6.64)

Notes: Numbers in () are FITs for 2010.
MSW: municipal solid waste.
*Escalation rate for 2012 was specified at 5.09%.
Scalable rate was not reported to save space.

Source: PUCSL (2012)

CEB implemented a revised FIT in later 2014 according to the cabinet approval dated on
7 March 2014 (Table 3). The FITs are applicable to projects starting from 1 January
2012. The same starting date as the previous FIT scheme (2012-2013) (Table 2) indicates
that the 2014 FIT plan is a correction to the previous one. In the revised FIT plan, the
fixed rate option is no longer available. Both the fixed rate and scalable rates are reduced.
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Table 3 NCRE tariff from 2012 (revised in 2014) (LKR/kWh)

Non-scalable (fixed rate) Scalable base  Scalable base
Technology/source O&M rate fuel rate
Yr1-8 Yr9-15 Yr16-20 (vear 1-20) (vear 1-20)

Mini-hydropower 15.56 5.98 3.40 1.83 None
Mini-hydropower-local 15.97 6.14 3.49 1.88 None
Wind 22.05 8.48 4.82 1.30 None
Wind-local 22.60 8.69 4.94 1.33 None
Biomass 9.67 3.72 2.11 1.52 (1.90%) 12.25
Agro and industrial waste 9.65 3.71 2.11 1.52 (1.90%) 6.13
Waste heat 9.14 3.52 2.00 0.48 None
Escalation rate for year 2013 5.16% 3.44%

Notes: Any other RE technology would be offered a flat tariff of LKR 23.10/kWh
(non-scalable for 20 years).
*For 16 years onwards.

Source: CEB (2014a)

3.3 Controversies of the FIT policy

The current FIT scheme has a few problems. Firstly, it is so attractive that too many
investors apply for solar and wind projects to be accepted. Secondly, probably due to
currency depreciation, the basic FIT rates actually increased (to match with costs of
imports), which could not respond to frequent cost changes due to technology
development. Thirdly, FITs cannot be adjusted to the demand for capacity. Because of
these, current targeted capacity is easily exceeded, due primarily to profitable FIT.
Meanwhile, a lack of competitive mechanisms to allocate and limit quota causes RE
development to go into deadlock and is subsequently suspended. This is a live example
that excessive FIT could actually deter the development of RE.

It is still debated as to whether FITs should be kept. Attorney-General’s Chambers
(AGQC) has ruled that investors for new energy projects must be determined by tenders
and FIT is against the law and should not be continued (Wijedasa, 2014). Given the good
wind resources in Mannar Island and other places, during the authors’ interviews and the
workshop in September 2014, many people expressed that they are in favour of using
competitive bidding to decide wind power prices. By doing this, there will not be the
need for unnecessarily high FIT payments. It will also help the government to control the
total capacity of VRE and adjust it to the appropriate level. The RE master plan has
revealed whether, and how much VRE can be integrated into the grid system. Given the
premier resource endowment, it would be more appropriate to develop large resources
with competitive bidding and thus FIT is not necessary.

However, a few people still argued that the FIT tariff system is appropriate for small
wind and solar PV projects which are not attractive to investors. The assertion is made
based on the creation of opportunities for local private investors who are not competitive
with international investors. The local industry prefers FIT to reverse bidding which is
under consideration as FIT is limited to 10 MW and thus foreign investors may not be
interested in it. In the case of rooftop solar PV, a FIT would also be preferred to the
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current net metering program as FIT makes it possible for underprivileged families to
gain access to funding and thus they can benefit from the projects.

4 Stakeholder impact assessment of Sri Lanka’s VRE policy

4.1 Costs allocation

Sri Lanka proposed establishing a sustainable finance source for RE support schemes,
that is pass the costs on to petroleum consumers. But later the levy proposal was not
implemented amidst concerns that petroleum prices were already high. The low income
level in Sri Lanka suggests that there is a low purchasing power. In 2010, about 24% of
the population was still living under the $2 a day (PPP) poverty line (World Bank, 2014).
A 2011 PUCSL consultation report finds that 42% of households consume (50% when
un-electrified households are counted) less than the minimum requirement (12 kWh per
person per month) and the poorest face challenges in securing their basic electricity needs
(Ranasinghe, 2011). Further increase of electricity tariff leads to more poverty and raises
barriers to electricity access. The affordability and poverty concerns could be one of the
reasons that lead to the suspension of new wind project permits after 2011 (Meier, 2012).

Whether NCRE is more expensive or not is still debatable in Sri Lanka. Although
NCRE is still more expensive than coal-fired and hydropower generation (Jayasinghe,
2014), the cost gap could be diminished if inflation of NCRE costs due to private
investment, underestimated coal power generation costs under state ownership and cheap
financial costs were taken into consideration (Jayasinghe, 2014). Furthermore, NCRE has
a much richer remaining potential than hydropower does. Therefore, NCRE will be the
cost effective option for future generation-capacity expansion. Others argue that NCRE is
cheaper when compared with oil-fired power (PUCSL, 2014).

This state ownership allows all the costs to the grid operator, CEB, to be either born
by the budget, or by the consumers. Considering the current high generation costs from
oil-fired power plants (average LKR29.29/kWh; PUCSL, 2014; VRE may be developed
without additional costs to consumers). Although in comparison with hydropower and
coal-fired electricity, electricity from VRE is relatively expensive, it is cheaper than
electricity from oil-fired power generation. It has been argued that NCRE will enjoy
much higher generation costs-saving at the immediate future when it replaces oil-fired
power generation, but the savings will decrease in the long run when it is expected to
replace coal-fired power plants® (Nexant, 2014). Furthermore, if the current government
subsidies can be redirected from diesel generators to RE power generators, the country
may be able to harness more VRE power without incremental subsidies.

4.2 Household consumers

In Sri Lanka, the industrial sector that engages in export is not that outstanding and thus
the analysis of impact is focusing on households. Currently, consumers benefit from
government subsidies from two perspectives. On the one hand, on average, the
government subsidises electricity generators through the debt write-off and the
moratorium and concessionary pricing of fuel oils.
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According to an early report from PUCSL (2010), in 2011, the actual cost was about
LKR 19.14 per kWh, while the electricity tariff was only LKR 14.95/kWh. The
electricity tariff was subsidised by 21.9% (LKR 4.19 per kWh) in 2011. On the other
hand, lower consumption consumers pay lower tariffs than the average cost. Currently,
the lowest tariff (for households consume less than 30 kWh/month) is LKR 3/kWh while
the national average generation cost is LKR 12.65/kWh (PUCSL, 2014). Given the
current low tariff level for low consumption families, the future adjustment of tariffs
would be a crucial factor in shaping the impact.

It is possible that the development of net metering solar PV projects may indirectly
lead to price hikes for low-level electricity users, who are often poor families and may
aggravate social inequality. With the reduced consumption of high tariff users, electricity
tariffs will have to be increased for those with low consumption. Sometimes, low income
households are charged to compensate the financial loss and thus solar PV projects will
make the poor pay even more than before. During the interviews in September 2014, it is
revealed that many distributed solar panels may be owned by external private investors
instead of the households that installed the panels on their rooftops because many
families cannot afford to buy PV panels. If that is the case, the benefits of distributed
generated PV would not be channelled to those families with solar PV.

In the case of solar house system, although the introduction of technology in remote
rural areas of Sri Lanka is combined with the provision of microloans, it has been found
that poor SHS users do not have the financial resources to replace malfunctioning
equipment during the period of loan repayment (Laufer and Schéfer, 2011).

If Sri Lanka wants to develop solar PV technologies without regressive impacts on
households, the government needs to adopt cost reflective FIT to replace net metering
scheme for at least roof-top PV installations. In a net metering scheme, which is assisted
by the ‘electricity banking’ scheme, under-privileged households will benefit from
subsidised tiered electricity tariff because their tariff level is low and thus is less likely to
install rooftop PV. FIT can provide stable revenues and thus make it possible for
households to receive funding from commercial banks. By doing this, the benefits of
solar PV can be distributed more evenly than the banking projects because
underprivileged families now have the chance to install solar PV.

4.3 Conventional power generators

Although the growth of coal-fired power plants started from 2011, the typical conflicts
between coal power plants and VRE have already appeared. Currently, CEB tends to
prioritise coal-fired power plants in dispatch based on its low operating cost and the
argument that coal-fired power plants cannot be ramped down below a technical limits
(no more than 30%) and an economic reasonable baseline. Since the survival of coal
power generators are prioritised, the curtailment clause is proposed by CEB for future
NCRE projects, in particular, wind projects. Given CEB’s role both as owners of those
coal power plants and as a transmission operator, coal power plants have chance to get
preferential treatment, although there is no such practice at the moment.

However, there are also discussions to convert some oil-fired power plants into
gas-fired plants through imported LNG in order to reduce the operating cost of these
combined cycle power plants. While gas-fired power plants can be useful for peak
demand and load following operation, they are too expensive to be used as base load.
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Those gas-fired power plants may be conducive for RE due to their ability to absorb
intermittency of VRE.

Oil-fired and hydro power plants are dispatchable capacities to complement the
intermittence of VRE. In the Sri Lankan case, actually, the fluctuation of electricity
generation from solar PV is compatible with oil-fired power plants and thus could be
developed without additional costs. Since CEB is the owner of these coal-fired power
plants and grid operators, and there is a pressure to reduce electricity cost, it would be
difficult for CEB to balance between VRE and coal-fired power plants.

4.4  The grid operator: CEB

The solar rooftop projects create significant challenges for CEB. Although the grid
operators (CEB) will not pay for electricity from those rooftop PV, it suffers the loss of
premier consumers and thus incurs financial loss from forgone revenue as well as costs to
maintain the transmission and distribution system to support import and export of
electricity by net metered customers and spare generation capacity to cater to net metered
consumers’ demand during the peak hours at free of charge. With the current tariff
(Table 1) and average generation cost of 12.64 LKR/kWh (CEB, 2014b), in the
residential sector, CEB can only reap profits from those households that consume more
than 90 kWh per month while losing money to those households that consume less than
90 kWh per month. Thus the distributed rooftop projects will remove high electricity
users and threaten the CEB’s financial status.

For the development of wind power, CEB faces the balance between curtailing low
marginal cost (i.e., cheap) wind power and reduction of coal-fired power plants. If the
curtailment condition is accepted by wind developers, CEB will not face financial losses,
although nationally some economic benefits will be forgone.

Since the costs of electricity and subsidies to CEB are closely monitored, CEB has
strong interest to reduce purchase and transmission costs. Therefore, there is an argument
that NCRE may not be affordable by CEB. Some people argue that CEB can afford
renewable power if it can afford oil-fired thermal power since the energy that CEB
purchased from RE private power producers are cheaper than any oil-fired power plants.
If VRE power is used to substitute the oil-fired power generation system, then an increase
of VRE and cost savings may be achieved simultaneously. However, the development of
coal dramatically changed people’s expectation: cheap coal-fired power replacing
oil-fired power becomes the baseline and thus CEB’s argument has a point.

5 Discussion and policy implications

The experience of developing VRE policy in Sri Lanka’s has a few implications for
public policy. First of all, a better coordination among governing agencies is necessary
for a successful policy innovation. Although the Sri Lankan Government has realised the
need to develop cost reflective FITs for VRE, the policy has not been developed in the
first few years, largely because of conflicts within government agencies. The power of
setting tariff by PUCSL was challenged by CEB and consequently no FITs was published
between 2010 and 2012 (Jayasinghe, 2014). This delay could be avoided by better
coordination within the government.
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Furthermore, policy instruments need to match the technical characteristics of VRE.
In the case of developing VRE, cost reflective FIT policy is needed. Although the cost
avoided FITs were effective in developing small hydropower due to the lower cost
characteristic of small hydropower, it could not promote the development of VRE
because the costs of which are much higher than the avoided costs from fossil fuel
generation.

In addition, policy designs must include the potential of rapid decline of VRE costs
into the consideration. Unlike other traditional energy sources, VRE source power
generation has experienced dramatic cost reduction in the past. For example, in Germany,
the world’s pioneer in solar PV development, the investment costs for PV installations
have fallen by an average of 13% annually since 2006. The cost reduction was above
30% in 2009 (Fraunhofer ISE, 2014). Failure to prepare for such cost reduction caused a
bubble and the subsequent bubble burst in Italy and Spain (Rio and Mir-Artigues, 2014).
Germany, in contrast, induced a breathing cap mechanism to keep the total capacity
under control (German Energy Blog, 2014). When Sri Lanka published its FITs for wind
power, it fails to keep pace with the costs of wind power and was thus forced the
suspension of wind policy. A mechanism that endogenously sets the rate at an efficient
level is helpful for improving energy policies. The degression rates should be scalable so
that FIT costs do not go out of control and generate windfalls for investors. This could be
achieved if FITs for new installations were adjusted regularly and coordinated to respond
automatically according to observed target deployment levels. It would be better if Sri
Lanka has used other market mechanism, such as biding, for its wind power project given
its premier wind resources.

Fourth, subsidy policy should be designed in such ways that the development of VRE
can be encouraged without significantly distorting the electricity market. Although for
sustainable funding of RE, costs have to be passed on to consumers directly or indirectly,
to whom the costs will be passed have different implications. Costs may be added to
consumers’ electricity bills directly, or directly included as levies for petroleum product
consumers. The direct pass -on could lead to unaffordability which is not the desirable
result for public policy. RE generation could also be financed with levies on petroleum
products that are used for transportation, which can have double benefits: the
discouragement of fossil fuels use and encouragement of RE development. The burden
would also likely fall on richer people who own vehicles and thus do less harm to the
poor. Unfortunately, Sri Lanka failed to enforce the petroleum levies. On the contrary, it
still maintains subsidy to fuels for power generation. An option nowadays for Sri Lanka
would be financing the VRE costs indirectly through cost-saving measures or utilising
avoided subsidies. Given the significant subsidies to oil-fired power generation through
support of fuel oil, the government can divert the avoided subsidies to support RE, or
more dramatically, remove all support to generate fuels and use the saved budget to
finance RE support policy.

6 Concluding remarks

Sir Lanka’s case demonstrates that how public policy for VRE could be improved. VRE
policy could lead to overheated response from the market, which is unfavourable from
public policy’s perspective. Cost containment mechanisms are important to make
sustainable VRE policy. It also demonstrates that a lack of coordination among different
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government agencies could make VRE policy not workable. It is also shown that a
successful VRE policy should address the concerns of each stakeholder for feasibility and
social concerns.

Although Sri Lanka has the potential to achieve much more ambitious VRE targets,
the potential has not been fully developed due to poorly-structured policy. For the future,
this paper proposes some generation policy implications for the promotion of VRE:
prepare better coordination among government agencies; set cost reflective and
technology specific policy; install capacity and costs containment mechanism; and
establish appropriate cost sharing scheme.

There is a need to have policy framework which is backed-up by realistic regulatory
and legal instruments to make such policy practical. The costs of RE support mechanisms
should be planned, monitored and reviewed to make sure RE remains affordable and
sustainable. Counties that are sensitive to cost may introduce cost ceilings, whereby a
certain amount of support is available and granted on a first-come, first-served basis, or
through auctions. The distribution of costs and benefits among households should be
assessed. The impact on low income household should be particular watch out to
avoiding energy poverty. Financing RE support with levies on fossil fuels is also
suggested.
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Notes

1 Prior to 2010 during dry years (low rainfall), Sri Lanka experienced load shedding due to
shortage of hydropower generation. Therefore, along with reduction in generation at
hydropower plants, national total generation also reduced. This caused fluctuations in
percentage of hydropower generation to be minimum. Commissioning of the Kerawalapitiya
power plant (300 MW) in 2010 and phase 1 of Norochcholai Power Plant (300 MW) in 2011
have minimised the requirement of load shedding during dry years. Therefore, the reduction in
national total generation was very much lower compared to reduction in generation at
hydropower stations

2 The growth was driven by the extensive expansion of the national grid to electrify households.
The growth rate will fall since electrification rate has approached 100%.

3 Under the ‘net metering’ scheme, the benefit to investors is the avoided purchase from the
grid. Once the retailing tariff is reduced, the benefit will be reduced and thus the project could
be no longer financially viable. In contrast, a FIT scheme will fix the benefit and thus provide
certainty for investors. The rooftop projects will face reduced return. Under the ‘electricity
banking’ scheme, electricity that is exported to the grid will not be purchased by CEB. It is
saved and can be used later on (such as in the night).

4 Other independent experts think at most 100 MW can be absorbed due to uncompetitive costs
of other hydropower additions which have zero variable fuel cost.

5  SEA was converted from Energy Conservation Fund, a unit under the Ministry of Power and
Energy, through legislation.

6  According to this Nexant study the avoided cost of RE is expected to reduce as time
progresses, beyond year 2021, the avoided cost of RE would be 5-6 US cents.



