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1  Introduction

1.1 The Project

Through the Palau Energy Office, the Government of Palau has launched the initiative to develop a National Energy Policy in 2008 and it is expected that by the end of 2009 a policy document will be ready for endorsement and adaptation. With support from the European Development Fund 9 (EDF 9) a consultant was engaged to assist a national task force in developing such a policy. The task force assembled to drive the energy policy development brings together stakeholders from public, private and non state sectors and reflects the multitude of interests that the Palauan society has in the energy sector. 

The assignment is expected to contribute to the overall objective of improving energy sector performance and efficiency by developing a new Energy Policy (NEP) and accompanying Energy Sector Strategic Action Plan (EESAP) and carrying out Energy Project Design.
1.2 Purpose of Paper

This paper focuses on a review of Palau’s energy sector. A brief background on the country’s setting and economy is provided for readers who are not familiar with the country. The Energy Sector Review is intended to be a discussion paper and a living document that will evolve through the entire process of developing Palau’s National Energy Policy. The paper examines past sector performance and assesses the options for future development including, national resources, available technologies, economic policies and institutions. The purpose of the paper is to create the foundation for concrete policies and strategic plans to be developed in the framework of this project.
The overall guidance for the assessment is derived from the vision of the Government of Palau to ascertain sustainable development. Sustainable national development is interpreted as a sustained and widespread improvement in general standards of living while preserving, social justice, as well as cultural and environmental values for the people of Palau. In order to help provide a context for formulating and assessing appropriate national energy policies, strategic plans and regulatory frameworks this paper sets out, at a preliminary stage, what the project team perceives as key issues in the energy sector. 

The paper then summarizes the key goals and strategies for key sector objectives and the role of government in achieving development objectives. The paper reviews current institutional arrangements and examines options to improve these arrangements to support effective and efficient energy sector development. Polices and institutions impact on investment. Therefore the ingredients of an effective enabling environment for the private sector are also considered and discussed. 
In addition, the paper highlights knowledge gaps and other barriers to an effective energy policy development. The identification of data and knowledge gaps aims to assist both the projects Task Force and the Executive Committee to close these gaps through improved knowledge management, data collection and disclosure of essential information.
2 Background and Country Context
2.1 General

With a population of approximately 20,000 and a land surface area of 190 square miles, the Republic of Palau (Palau) is one of the smallest independent countries. Palau consists of six island groups with 350 islands and islets located at 7°30‘N. Latitude, 134°30‘ E. Longitude in the Western Pacific 800 miles southwest of Guam. Babeldaob located in the centre of the group is the largest island. Koror the government and business centre of Palau is linked to Babeldaob via a bridge. Running north for 125 miles from Koror is a series of high and low islands, and to the south a distance of 250 miles a chain of small coral atolls, including the Rock Islands. The Rock Islands are a major tourist attraction due to their pristine marine environment and considerable biodiversity. Palau’s marine ecosystems have the highest diversity of reef fish species within Micronesia, with over 1,400 recorded species. Palau's marine resources include 1,706 km2 of reefs, lagoons, passes and mangroves, at least 70 marine lakes, and a 616,000 km2 exclusive economic zone (EEZ).

Palau’s climate is tropical with temperatures between 75F and 85F. Northeast trade winds blow steadily from December to April. The average annual rainfall is approximately 150 inches with rains falling throughout the year. While Palau has not often suffered the direct consequences of typhoons, heavy rains and strong winds associated with tropical depressions are relatively common. 

2.2 Political
The Republic of Palau emerged from the US Trust Territory of the Pacific Islands. Palau opted for independence in 1978 rather than join the Federated States of Micronesia. A Compact of Free Association (COFA) with the U.S. was approved in 1986 and ratified in 1993. Palau created a constitutional government in free association with the U.S. and the Republic of Palau became a sovereign independent nation on October 1, 1994. Palau is a parliamentary democracy. A bicameral parliament or consists of a Senate and House of Delegates. The Senate used to have nine seats, which have now increased to thirteen and members are elected by popular vote on a population basis to serve four-year terms. The House of Delegates has 16 seats representing the 16 states in the Republic of Palau. Each state has a governor and a separate local government. The Compact of Free Association with the U.S., entered into after the end of the UN trusteeship on 1 October 1994, provides Palau with up to $700 million in U.S. aid over 15 years in return for furnishing military facilities. The Compact extends to 1 October 2009. 
2.3 Economy
Palau’s GDP is of the order of $170 million per year (2007) representing a per-capita GDP of about $ 7300, one of the highest in the Pacific. The economy has expanded at 2% p.a. over the last 10 years on a real term basis. Salaries are high when compared with other Pacific island countries with the mean income for employed workers over $8,000 per year. The economy is over 80% service oriented, primarily the public sector and tourism. The public sector is the largest single employer in Palau accounting for 25% of the total employment. In the absence of any significant industry
, Palau’s all major economic sectors depend on the country’s environment and natural resources, not only at the national level, but also at the state and community levels. 
The Sustainable Economic Development Strategy recognizes that the tourism, fisheries, aquaculture and agriculture sectors will underpin further sustainable economic growth. Currently, the agriculture and fisheries sectors make only a small contribution to GDP – estimated at around 4%. However, these two sectors provide the main livelihood for about 20% of Palau’s population, and are therefore an important part of the informal economy. After public administration, tourism is the second major contributor to the formal economy. The total value added from tourism in Palau is approximately US$ 30 million annually, or just under 25% of current GDP.

However, the tourism sector is vulnerable to external events. It was for instance adversely affected in 2002 by the sharp appreciation of the U.S. dollar against the Japanese yen. Currently, there is downward pressure on arrival figures due to the global economic downturn. Limited competition in air services makes Palau an expensive destination and efforts have been made recently to introduce competition in air flights and to diversify the tourist base. 
In recent years there have been a number of large infrastructure projects such as the capitol complex, the Koror/Babeldaob bridge and massive road construction on Babeldaob. This led to a spike in GDP contribution of the construction sector. This sector is, however, expected to shrink as projects are completed and compact funding ceases in 2009. Some or the payments scheduled under the COFA, was set aside in a Compact Trust Fund (CTF). As Compact grants cease in 2009 and the CTF is intended to help fund government activities after the loss of COFA grants. Although discussions on a re-negotiation of COFA are underway
, it is expected that Government revenue will decrease after 2009, possibly substantially.
Due to consistent stream of foreign aid and abundant natural resources to support the informal economy, Palau has achieved a relatively high standard of living. Social indicators as well as gross domestic product (GDP) per capita compare favourably with developing countries of similar income and size. Because of the large concessional aid flows, Palau’s economic development has been led by the public sector, with the private sector playing a limited role. After tourism, fishing remains an important business sector. Palau's long line tuna industry has an average annual gross value of approximately US$ 28 million, mostly generated by the sashimi-grade big eye tuna and sashimi-grade billfish.
3 Energy Sector
3.1 Fossil Fuels

The Republic of Palau relies very heavily on imported fuels for commercial energy needs including 100% of transport and electricity generation (the chief uses), and a majority of household use including cooking, transport, refrigeration, and lighting
. Petroleum products are supplied in small quantities via coastal tankers (5,000 - 6,000 tons) from Guam by Mobil and Shell. Current annual import is estimated to be in the vicinity of 12 million gallons p.a. As import is not closely tracked by the government, this figure needs to be verified. Petroleum product pricing is not regulated and the companies build their retail prices based on Singapore MOPS prices (Mean of Platts Singapore Published Price) plus cost of supply plus profit. According to the Shell representative target rate of return on investment is 15%- 20%. Retail prices seem to slightly higher than Guam prices which may be due to higher supply cost. Diesel and gasoline are both moderately taxed at a rate of $0.05/gal.
In the last two years, price volatility for petroleum has been high with a pronounced upward trend until mid 2008 and a sharp drop in the wake of the global recession. International crude oil prices increased from US$50/bbl in mid June 2005 to above US$140/bbl in June 2008 (Chart 1). Reasons for these price developments are complex but despite the pronounced drop in world market prices due to weakening demand, it does appear that an era of ‘cheap oil’ (less than US$ 50/bbl) that was a hallmark of the quite recent past is over. After hitting a bottom of less than 40 US$ towards the end of 2008, crude and product prices have been on the rise again and are currently around US$ 60.
International fuel price changes are quite rapidly manifest in local fuel and electricity price changes. Clearly, fuel imports will remain a major component of the country’s import bill. As affordable, stable and secure sources of energy are vital for the country’s economic growth and prosperity, the Palau government is actively seeking means to reduce dependence on imported fuels. 

Chart 1: Crude Oil Price 2008/2009
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Petroleum storage capacity in Palau is approximately 10 million gallons of product.

As high reliance on imported fuel and exposure to price shocks will remain a serious problem for Palau, affecting the competitiveness of the country’s vital tourism industry, balance of payments, and growth prospects. In response, the Government can try to keep the margins of the oil suppliers at acceptable levels through rationalisation of upstream supply arrangements and regulation using a transparent and fair pricing template. Secondly, there is significant potential for energy conservation and efficiency improvements in both the electricity and the liquid fuel sectors. Thirdly, the development of renewable energy resources such as wind and solar can reduce consumption of imported fossil fuels. 

3.2 Oil and Gas Exploration
3.3 PPUC
Electricity is supplied by the Palau Public Utilities Corporation (PPUC). The utility was established under the PUC act of February 1994 and is owned by the Government but operated as a commercial enterprise. PPUC is required to break even on operating and maintenance costs. PPUC is currently led by a CEO and consists of six departments headed by six managers (Generation, Distribution, System Control, Business Office, Accounting and Finance, Auxiliary Services). Total staff of PPUC is currently 130. PPUC is supervised by a board of directors who are appointed by the President. In the past, it was observed that the board repeatedly acted outside its supervisory role and interfered
 with day to day operations.
PPUC has a current installed capacity of a little over 35 MWs, with power plants located at Malakal, Aimeliik, Peleliu, Angaur, and Kayangel. The Malakal and Aimeliik plants supply power to a central grid on the islands of Koror and Babeldaob. The two 13.8 kV distribution grids are interconnected by a 34.5 kV undersea cable. In addition to PPUC’s generators there are approximately 5 MW installed at Hotels, large stores and two fish processing plants. These facilities generate their own power when PPUC is not in the position to supply total demand of the grid.
The following table depicts the generation assets of PPUC as in April 2009.

[image: image2.emf]Location Generator

Rated Size 

MW

De-rated 

kW

Year of 

Installation

Remarks

Malakal Mitsubishi 12 3.4 3.2 1998 Down with bad crankshaft

Malakal Mitsubishi 13 3.4 3 1998 not operational

Malakal Wartsila 1 1.75 1.7 1998 in operation, due for maintenance

Malakal Wartsila 2 1.75 1.7 1998 not servicable

Malakal Wartsila 3 1.75 1.7 1998 under rehabilitation

Malakal Alco 9 1 0.5 n/a in operation, used for black starts

Malakal Caterpilar 1 1.825 1.6 2006 in operation

Malakal Caterpilar 2 1.825 1.6 2006 not operational

Aimeliik Pielstick 2 3.2 2 1986 under rehabilitation

Aimeliik Pielstick 3 3.2 2 1986 in operation, due for maintenance

Aimeliik Pielstick 4 3.2 2 1986 in operation, due for maintenance

Aimeliik Pielstick 5 3.2 2 1986 in operation, due for maintenance

Capitol 2 2007 cannot be in parallel with grid

Peleliu Yanmar 1 0.75 in operation, due for maintenance

Peleliu Yanmar 2 0.75 in operation, due for maintenance

Peleliu Denyo 0.5 not operational

Angaur Denyo 1 0.25 awaiting rehabilitation

Angaur Denyo 2 0.25 in operation, due for maintenance

Angaur Catetpilar 1 0.15 2003 in operation, due for maintenance

Kayangel Denyo 1 0.1 in operation, due for maintenance

Kayangel Denyo 1 0.1 in operation, due for maintenance


Current Power Crisis
In April 2009 PPUC has been unable to continuously supply the demand for electric power and had to ration power under a load shedding program. The economic cost of un-served demand may be difficult to quantify, but it is significant, considering the disruptions that affect the household, public and commercial sectors. The cause for this current power crisis is inadequate maintenance of the utility’s generation assets. This in turn was due to previous inadequate financial management, poor management and scheduling of maintenance which has resulted in a shortfall of approximately 1.5 MW during peak hours. 
The situation has been exacerbated by the lack of standardisation
 and related high O&M cost. Load shedding reduces PPUC’s revenues and undermines PPUC’s financial position. The utility has recently gone through a change in management and board and the new management has taken immediate action to address the crisis through engagement with its customers and the local media. Through decisive action of PPUC’s management the crisis has been mitigated in the meantime, but PPUC is still extremely vulnerable with respect to generator break-downs. It is obvious that PPUC has to develop and implement a preventive maintenance schedule in line with manufacturer specifications. This must include setting aside funds to finance the program, training of staff to perform the tasks and continuous monitoring of the implementation by PPUC management. 
Energy Demand
Electricity demand as recorded and billed by PPUC has not grown significantly over the last 10 years. It has been more or less stagnant at 80 GWh per annum. Peak load is in the order of 15 MW and occurs in the evening hours. In contrast to energy demand, the number of accounts has shown quite robust growth at an average rate of 4.5% per annum between 2001 and 2007 with the commercial sector showing the largest growth of 7.5%. It should be noted that the growth in energy demand may be greater as in recent years more and more power has been independently generated by large users in the tourism and commercial sectors.
 At current electricity rates and fuel cost, self-generation is more costly for the hotels and other enterprises that have resorted to this solution. The reason is purely energy security.
Tariffs and Revenue  (Note: this section will be completely revised as the consultant did not receive the information of the updated tariff schedule)
PPUC used a three part tariff, with a monthly fixed charge of US$ 3 and US$ 10 for residential and commercial/government consumers respectively, a base price and a fuel adjustment clause. The base charge is organized as an increasing block tariff with three tiers depending on the amount of energy used in one month by a customer. The fuel surcharge varies every quarter, and is the same for all customers, regardless of consumption. 

The following table summarizes the current PPUC tariff schedule. 
Current PPUC Tariff in US$ per kWh
	kWh/month
	Residential
	Government/Commercial

	0-500
	0.08
	0.10

	501-2000
	0.10
	0.10

	> 2000
	0.12
	0.12


The fuel surcharge is pegged to a base value for fuel supply cost of $0.6336/gal. For every $0.127 increase/decrease in the price of one US gallon of fuel the fuel adjustment is US$ 0.10. In May 2009 the tariff was 0.17.
A different tariff schedule exists for large customers with a high maximum demand and with a consumption exceeding 100,000 kWh/month, and is applied at PPUC’s discretion. Under this schedule, the customer is charged $18.60 per kW of maximum demand and $0.095/kWh of energy consumed. A penalty is applied for customers with poor power factor (below 0.8 lagging). kVA metering is available, and customers are charged 85% of the kW rate to encourage them to improve their power factor.

The fuel adjustment charge is adjusted on a quarterly basis. Obviously, in a rising market, this method disadvantages PPUC as the revenue adjustment lags the increase in fuel supply cost for PPUC. However, in a falling market the opposite is the case. While a fuel price adjustment is certainly an appropriate way to ensure that PPUC collects sufficient revenue and to send market signals to its customers, there is room to fine tune the tariff formula. 
Revenue collection of PPUC has been insufficient to cover cost since 2003 when allocation of US federal grants and special GoP appropriations ceased. Since then PPUC has posted an increasing operational loss which amounted to US$ 4 million in 2006. The shortfall has two causes: Firstly, tariffs were too low to cover operating expenses. Even when depreciation (which is not a cash outflow on an annual basis) is deducted operating losses still amounted US$ 1.5 million in 2006. Secondly, PPUC seems to be unable to collect revenue in time. Early 2009, total arrears amounted to a staggering US$ 3 million, most of which was owed by Government entities. 
Given the fact, that the base tariff has not been adjusted or verified for quite some time, an update of a tariff study seems to be warranted, in particular against the background of the changes in management and supervision of PPUC.
 The aim of such a review could be to establish a tariff adjustment process that is independent from political decision making. The tariff review and subsequent adjustments need to follow PNC 37, section 413. Draft Terms of Reference for a tariff review are annexed to this report.

As a minimum, PPUC would have to be able to adjust the fuel surcharge in such a way that actual fuel costs (measured by cost of latest procurement) are handed to the customers in a timely manner. While a tariff adjustment mechanism should ensure that PPUC collects sufficient revenue to cover both capital and operating cost, it should not allow to automatically handing all cost to the customers. Cost that the utility incurs because of poor management practice for instance should appear in the utilities balance sheet in order to enable the overseeing regulator to act. 
A tariff review should also include an analysis of potential cost savings. With more than 70 % of PPUC’s operating expenses being fuel purchases, reducing fuel related expenses has the highest potential for impact on PPUC’s finances. Given the unusually high system losses in the order of 20%, reducing these losses should be a matter of priority. Improving specific fuel consumption through automated dispatch of generators is another option to be investigated.
 

Other Measures

There are a number of other measures to improve PPUC’s financial situation. The highest priority should be given to the introduction of pre-paid metering systems. Experiences in all Pacific utilities have shown that this technology improves revenue collection very significantly. Large consumers, which currently generate their own power, need to be brought back on-line as soon as PPUC has established sufficient generation capacity. 
As a medium term objective for PPUC should be to become independent from tied donor funding. This means that revenue collection must be sufficient to cover depreciation of equipment as well, allowing PPUC to set aside funds for the replacement of system components. This would give PPUC management the freedom to rationalize equipment procurement. Standardization would reduce O&M cost and would allow PPUC to stock critical spare parts.
3.4 The Palau Energy Office
The Palau Energy Office which is currently part of the Ministry of Infrastructure, Industry and Commerce is the government agency dealing with some energy sector issues. It acts as an international contact point and represents Palau in overseas energy meetings. It also acts as a project management unit for some renewable energy and energy efficiency projects. The PEO initiated the Palau Energy Conservation Strategy (PECS) in response to Executive Order 234 of 2005. It manages EDF 9 energy projects funded by the European Union and maintains relationships with other donors. Although a number of studies have noted that the institutional arrangements for energy sector With a small budget, only two full time energy officers and no permanent support staff, the Energy Office has limited capacity to influence the energy sector management. The EO has no regulatory function. 
In addition, the Office of the President has a focal point for energy in Palau. The role of the focal point is screening projects and policies in the sector. While there is active collaboration between the Office of the President and the Palau Energy Office, there has been insufficient coordination and consultation among the various government agencies involved in energy sector activities. 
Given the small size of Palau’s energy sector the advantage of having one agency with a clear, legislated mandate to regulate the sector and coordinate all public efforts in the energy sector is evident. 
4 Energy Sector Documentation
With respect to energy sector development, considerable work has been performed in recent years. In the following, relevant recent studies, reports, plans and other documents that have been made available to the consultant are reviewed. 
4.1 The State of Electrical Production in Palau, Preliminary Task Force Report, March 2009
In response to Executive Order 253, a six member task force under the chair of Dr Patrick Tellei examined the state of PPUC’s operation. The review was performed in March 2009 and included technical aspects of generation as well as financial and organisational matters that have led to a critical state of affairs of Palau’s electricity supply. Taking stock of PPUC’s assets and of state of repair of key components of PPUC’s system the Task Force (TF) developed a number of recommendations that both address the immediate needs to resolve the power crisis and medium and long term measures to be taken in order to maintain energy security in Palau.
Based on an inventory of PPUC’s generation assets and an assessment of the current state of repair of the generators in the central Koror Babeldaob system and on the outer islands the TF suggested:
· Emergency procurement of 2x2 MW to increase capacity and allow orderly rehabilitation of the out of service units in the Malakal and Aimeliik power plants.
· Transfer of 2 MW stand-by unit at Capitol from government to PPUC and procurement and installation of a synchronizing board to allow grid parallel operation of the unit.

· Adherence of PPUC to a proactive maintenance schedule allowing maintaining spare capacity at all times.

· Training and certification of PPUC staff in generator repair by suppliers and contractors and hiring of additional staff.

· PPUC management to immediately assess corrosion problems and implement preventive maintenance of Aimeliink fuel tanks.
· Procurement of professional expertise to develop a loss reduction program that would bring PPUC’s losses in line with average values of the power industry.

The examination of the financial status of PPUC discovered a loss of US$ 2 million of investment deposited with Pacific Savings Bank, a Bank that became insolvent. In addition total arrears of more than 3 million US$ were revealed of which US$ 1.8 million are owed by the Government of the Republic of Palau. The financial situation of PPUC has also been negatively affected by the procurement of a large quantity of fuel near the peak of the market in 2008.
The TF developed a number of recommendations that aim to restore PPUC ability to finance a rehabilitation and investment program. Key recommendations include:
· Postponement of hiring a new GM until conclusion of Task Force report.
· Public awareness campaign to assist clients to understand power bills.

· Appointment of new board members after resignation of board

· The board to refrain from interfering with operational decisions of PPUC

· Conversion of all customers with more than 90 days arrears to prepaid meters.

· PPUC management to ensure timely servicing of the corporations loans.
The TF also made recommendations with respect to the substation of fossil fuel based generation through renewable energies. Recommendations to this effect include:

· PPUC management and board to investigate the feasibility of specialised meters that would allow customers generate power and sell access to PPUC

· PPUC with the national government to provide a subsidy program to develop renewable energies

· Transfer of Palau Energy Office with all its functions to PPUC.
Some of the recommendations of the TF report have already been implemented or are under implementation. However, the TF report does not explain how recommendations were developed, thus it is difficult to debate any of them. The recommendation to move the Palau Energy Office to PPUC for instance raises a question. In the absence of a regulatory authority in Palau, a case can be made to remove the PEO away from PPUC and up-grade it to an agency with regulatory functions for the energy sector.
4.2 Review Causes of PPUC Electrical Power Outages and Advise on Special Task Force Report and on Intermediate and Longer Range Power Supply Plans in Palau, Bob Nelson April 2009
A consultant was contracted to conduct a brief review of the PPUC power plants in order to assess whether the recent emergency outages were avoidable. In addition, the consultant was to review the Special Task Force’s Report of March 24, 2009 and the Master Plan Study for Upgrading of Electrical Power Supply in the Republic of Palau (July 2008) conducted by the Japan International Cooperative Agency (JICA). The Consultant was also to review reports relating to PPUC maintenance, operation and planning of its electric power system in order to advice on improvements. 
The report essentially confirms the findings of the Task Force and concludes that the outages experienced in March and April were avoidable. The report finds that far too many units were down for maintenance and scheduled overhaul due to a lack of proper planning of scheduled outages. Routine operational checks and maintenance had apparently not been performed adequately; otherwise there would not have been such a large number of units inoperable. General appearance and upkeep of the plants is not up to normal plant standards. Failures attributed to “burned crankshaft” and “piston seizure” were found unusually high and the reports recommends to call in manufacturers engineers to assess why there have been this large number of crankshaft and piston seizure problems. 
The report also recommends PPUC to give greater emphasis of maintenance planning and outage scheduling is necessary. As a rule not more than one of the six large base load engines should be taken out of service for overhaul at any one time until PPUC gets additional reliable standby generation available. The report also finds that additional, well trained maintenance personnel are required. Greater attention to routine maintenance and proper operational monitoring and analysis of engine conditions is necessary.
With respect to the Tasks Force findings and recommendations, the consultant agrees with most conclusions of the Task Force report, in particular with the statements on preventive maintenance, staff training and introduction of pre paid meters. These programs have been very helpful in solving accounts payable problems in other Island utilities.  The prepaid meters have also had a good effect on getting governmental departments to give closer attention to their usage and can significantly reduce government accounts from being in arrears in their payments. 

The consultant, however, does not agree with the transfer of the 2 MW stand-by generator at the Capitol building to PPUC with the aim to synchronize the unit with the grid. The unit should be reserved to provide supply security for the Government complex. Instead the consultant supports the proposal to immediately procure 2x2 MW capacity in order to relieve the current shortage. 
The consultant also agrees in principle with the power expansion plan developed in the JICA study reviewed under section 5.3. below. He has, however, some reservations with location of the next large 5MW unit to be procured under the Masterplan. Instead of locating this unit in Aimeliik, it is recommended to examine the possibilities to locate the unit at the Malakal plant site. Scheduling; time of construction; reliability; transmission losses; safety; and possible  use of waste  engine heat for a district cooling service for the hotels are factors that would have to enter into the site selection. The consultant also recommends reviewing the economics of the entire investment program, in particular the viability of introducing HFO.
With respect to PPUC’s financial situation the report finds that PPUC has not established tariffs sufficient to collect total cost including depreciation. The consultant concludes that PPUC must either increase rate tariffs sufficient to collect depreciation expense to be used for future capital projects or PPUC must be able to secure external grants to fund its capital additions. 
While the author of this Energy Sector Review supports the recommendations provided in Bob Nelson’s report, the alternative to use grant aid as an alternative to collecting sufficient revenues to finance capital projects is not supported. Grant aid is normally tied to numerous conditions such as country or region of origin which is known to jeopardize rational decision making of the receiving entity. There is for instance a risk to undermine efforts to introduce standardization of equipment and rationalize the supply chain for spare parts when grant donors determine which equipment is supplied. In addition, grant aid disbursement schedules are not necessarily aligned with technical requirements for new capacity. It is therefore recommended here to operate PPUC as a commercial entity that should collect all of its revenue requirements including depreciation.
4.3 Masterplan Study for the Upgrading of Electric Power Supply in Palau (JICA)
This study has been performed under the JICA assistance program to Palau upon request by the Government and has been tabled in July 2008. It is the most comprehensive, recent analysis of Palau’s power sector. It addresses technical, financial and environmental aspects of past and future power supply in Palau. The study develops priority projects up to pre-feasibility level and provides recommendations on improvements of operational efficiency. The study recommends the construction of 30 MW of new generation capacity to gradually replace the old Pielstick generators located in the Aimeliik power station in three phases from 2013 to 2019. The recommended unit size is 5 MW and the report concludes that heavy fuel oil fired units would provide a least cost solution for PPUC. Total project cost are estimated to be US$ 52 million. Using the same technology as currently in place (light diesel) would incur cost of US$ 44.7 million. 
In addition the study recommends as priority projects (2012/2013) the installation of a 3 MVA capacitor at Malakal power station, the construction of a 2 new 34.5 KV substations at Koror and Aimeliink including a 3 MVA capacitor at Koror and an upgrading of the Northern transmission line and control centre. These projects are scheduled for 2012/2013. Long term projects (2014 – 2025) include rebuilding of Airai substation, construction of a new Airai-Melekok transmission line and substation, an upgrading of the Kokusai-Melekok transmission line to 34.5 KV and the replacement of transformers at the Aimeliik substation. Total cost of transmission and distribution projects are estimated to be US$ 19.9 million, which results in overall cost of US$ 72 million. The study assumes that no grant funding would be available for such a comparatively large project and discussed various options of financing including JBIC, ADB, World Bank and Taiwan ODA funding.
The study provides a number of scenarios with respect to the Financial Internal Rate of Return (FIRR) for the proposed investments under a variety of assumptions with respect to tariff increases and inflation of fuel costs. The base case is pegged to supply cost for diesel of US$ 3.6 per gallon and of US$ 2.6 per gallon of HFO. The results of these scenarios show that an overall tariff in the vicinity of US$ 0.40 would be required to achieve acceptable FIRR in the range of 10 – 15%. 
The JICA study also recommends expanding renewable energy generation by photovoltaics (100 – 200 kWp until 2025) and hydropower (200 kW in conjunction with the water reservoir financed under ADB). In addition, the study endorses the recommendations of the Palau Energy Efficiency Action Plan to promote solar water heating. 
In addition to the above investment projects the study also suggests a number of operational improvements that PPUC should implement. These recommendations are based on a thorough analysis of PPUC’s operational performance and include both improvements in daily operations in periodic maintenance and organisational structures of the utility as listed below:

Power Generation
· Formulation of start-stop procedure for generators
· Calibration, maintenance and replacement of equipment
· Analysis of and response to operating records and incidents reporting
· Preparation of breakdown statistics

· Formulation and implementation of short and long term maintenance plans for generators, auxiliary equipment, control panels and circuit breaker panels
· Procurement and storage of replacement and emergency spare parts for generators and auxiliary equipment
· Quality control of fuel oil, lubricating oil and cooling water

· Request for dispatch of maintenance instructors during overhauls (training)

· Securing of maintenance budget.

Transmission and Distribution

· Recruitment and training of specialist operators
· Installation of oscilloscope for voltage monitoring

· Labelling (naming) of line segments 

· Separation of inspection routines in line with requirements (monthly, quarterly annually)

· Internal inspections of substations in line with manufactures specifications
· Monitoring of trends in gas pressure of circuit breakers and oil levels in transformers

· Periodic sampling of transformer insulation oils

· Proper recording of spare parts in stock (date of purchase, guarantee periods etc)

· Modify accident reporting format

· Assign a substation engineer to compile inspection schedule and supervise inspection personnel
· Assign and train a SCADA engineer and control post operators
In general the report is comprehensive and its recommendations are valid. The recommendation to opt for heavy fuel oil generators, however, requires further analysis. In particular, overall cost implications of procuring, handling and using two different fuels in a small power system needs to be carefully assessed. Typically, there are penalties in procuring smaller volumes of a different fuel types. In addition specialized terminal equipment needs to be installed to heat HFO during transfer. This would require a new jetty, new pipeline, a 12,000 tonne storage tank for the HFO (maintained at 70oF). The additional capital costs for generating units (6 x 5 MW) are $7.3m. The JICA study does not provide additional cost for the wharf up-grading and tanks. 

On the operational side, using HFO generators has other penalties. Spare part management will become more costly with the introduction of yet another engine type. Additional specialised operator and maintenance training will re required as well. There are environmental considerations as well. HFO contains approximately 5 % sulphur that is oxidized to the pollutant SOx in the combustion process. The JICA study analyses local pollution levels and concludes that the expected SOx concentrations due to HFO use would be in the order of 0.016 ppm and below the maximum level defined in Palauan air quality standards. 
In conclusion, given the uncertainty with respect to the financial viability of a switch to HFO and possible negative impacts on the environment, the HFO option should be carefully assessed by independent experts.
4.4 Case Study of Energy Efficiency, Renewable Energy & Other Investments in Palau Peter Johnston; November 2008
Produced for the ADB Pacific Department on Energy Sector Investments, this paper examines the economic viability of energy efficiency and renewable energy options currently under discussion in Palau. It summarizes the estimated annual savings and initial costs of various options assessed for energy supply and improved efficiency. The assessment is based on previous studies (JICA, PIEPSAP, EU). 
The study tests sensitivity of the various investments against crude oil prices of US$ 60, 80 and 100. It concludes that all renewable energy investments except solar water heaters have a negative net present value, i.e. they are not sound investments. Surprisingly, this includes mini hydro investments, which are often competitive with diesel generation. The report uses cost estimated for mini hydro presented in the JICA Masterplan Study, which seem to be excessive for mini hydro, even if very difficult local conditions are assumed
. The demonstration solar PV installation at the capital complex shows a negative NPV of approximately US$ 1,000 per $1,000 invested. This is partly due to a very expensive (€250,000) stainless steel structure. However, with a less expensive structure, the NPV would remain negative, i.e. such investments are only possible if donors do not include financial viability in their feasibility criteria. 

On the other hand all energy efficiency investments have positive NPV’s at $80 oil per barrel of crude and nearly all do at $60. The best financial performance is achieved through replacement of incandescent lights with CFL, but energy efficient homes as promoted by the Development Bank are also sound investments.
The following chart taken shows the NPV of various renewable energy and energy efficiency investments in Palau as calculated in the Case Study. Based on these calculations the study concludes that some high value investments are worth implementing immediately even at a crude oil price of $60 per barrel (compact fluorescent lighting; solar water heating for the tourism sector, and a range of government and private efficiency measures). 
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Source: Case Study of Energy Efficiency, Renewable Energy & Other Investments in Palau Peter Johnston; November 2008
4.5 ADB Facility for Economic &Infrastructure Management Project Number: 40595, Final Working Papers and Final Medium Term Development Strategy February 2009
Under the ADB Facility for Economic &Infrastructure Management a number of working papers have been produced together with a final Medium Term Development Strategy. These papers set out the key elements of a medium-term development strategy (MTDS) in terms of overall goals, values and key constraints. Infrastructure, including energy is a major element of the MTDS. Here the general recommendation is to Make critical investments in sanitation, water and power and prioritize maintenance. The MTDS takes the National Master Development Plan (NMDP) 2020 that was finalized in 1996 as a starting point and focuses on various economic policies and institutions to improve national development on a sustainable basis over the medium term. 
The medium term development strategy (MTDS) sets out the key strategies and actions to help achieve economic, social, environmental and cultural goals over the 5 year period 2009 to 2014. The MTDS establishes priorities and recommends policies and practical actions to address those priorities. For the purpose of the MTDS, sustainable national development is interpreted as: a sustained and widespread improvement in general standards of living while preserving cultural and environmental values for the people of Palau.

Of particular relevance for the energy sector are key findings of the MTDS which suggest that there is a good degree of agreement that the key binding (or fundamental) constraints for sustainable economic development are:

· the expectation that someone else should pay (a lack of willingness to pay) for a wide array of government services and responsibilities and that government services to firms and individuals will be heavily subsidized, that in turn affects incentives to work and to adopt effective policies; and 
· Conflicts of interest that make it difficult to gain acceptance for and to implement effective governance arrangements and policies for the benefit of the community as a whole. 

The MTDS developed under the ADB facility has three overall goals all of which are highly relevant for the energy sector:

· Establish an enabling environment to support sustained and widespread private sector development.
· Provide and maintain infrastructure on an efficient and equitable basis to improve access and support expansion of economic activity.
· Lower the relative size of the public sector in Palau over time and increase the efficiency, integrity and effectiveness in delivering essential services, products and policies required by the community that cannot be provided by the private sector efficiently, in the long-term national interest of Palau.
For each goal a number of actions have been recommended. The goal related to infrastructure is considered to be appropriate for both the medium and the long term. In addition the MTDS formulates a number of medium-term strategies designed to address the key existing problems and constraints in relation to the goal for infrastructure services. Most of the strategies and actions recommended are consistent with recommendations of other energy sector reports. In general they aim to address gaps in technical operation, governance and public awareness as follows:
· Greater priority for maintenance;
· Implement arrangements for competitive outsourcing of maintenance;
· Establish user charges that will eliminate financial deficits but are as equitable as possible;
· Establish a community service obligations policy for key utilities;
· Reform the governance arrangements for government owned utilities to ensure they are more commercially focused and accountable for performance;
· Introduce appropriate economic (price and quality of service) regulation for utilities;
· Develop and implement a general building and zoning code
· Integrate environmental objectives and requirements into the infrastructure sector;

· Improve investment evaluation criteria and capacity and transparency;

· Communicate the desirability of change to gain community and political support.

Apart from specific recommendations referring to the infrastructure sector, the MTDS also developed goals and strategies for economic policies and institutions which are highly relevant for the energy sector. The Goal for Economic Policies and Institutions is ‘To establish an enabling environment to support sustained and widespread private sector development.’ The expected outcomes from implementing the strategies and actions for economic policies and institutions are essentially: 
· A stronger and more self reliant economy. 
· Palauans being in a better position to manage and benefit from foreign involvement in the economy. 
Concerning reform of government and public enterprises goals and strategies of the MTDS are highly relevant for the energy sector. Two key areas of government services are part of the MTDS. The first relates to improving the performance of government in general. The second relates to improving the performance of public utilities such as PPUC that have a business aspect. The goal for reform of government and public enterprises is: ‘To lower the cost and improve the performance of government, government business services and public enterprises’. The key priority action for reform of government is to: Review the role, functions and activities of government departments and implement recommendations for the right size‘ of government and for streamlining employment and procurement requirements. The key priority action for reform of public enterprises as a whole is to: Prioritize and implement the Action plans on corporatization and privatization of public utilities and other public services. The overarching goal of the plans for reform of public enterprises is: ‘To improve the quality of governance of public enterprises’. 
The expected outcomes from implementing the strategies and actions for the reform of government and public enterprises are essentially: 

· A more streamlined, better focused and more efficient government structure delivering improved services at a lower cost. 
· Public enterprises characterized by: clear, non-conflicting objectives, improved accountability, well defined regulatory arrangements and community service obligations and improved productivity. 
· Greater scope for private sector involvement in operations and investment in sectors where government entities are currently involved in business services. 
Clearly, any policy development and strategic planning in the energy sector has to acknowledge the MTDS in order to add specificity to the more general goals and strategies outlines in this plan.

4.6 Privatization and Corporatization Options for Palau Public Utilities Corporation, ADB Working Paper 4, June 2008
This Working Paper developed under the ADB Facility for Economic and Infrastructure Management (TA 4929-PAL) explores options for improvements in the performance of Palau Public Utilities Corporation (PPUC), to be achieved primarily through further privatization or increased private sector participation in the sector. The document analyses PPUC’s financial performance. In the six years 2001 – 2006 total losses before offsets from non operating income totalled USD14.5 million. Deferred maintenance has reduced the efficiency of plant and equipment, and is believed to lie behind major engine failures. 
The document finds that Palau’s energy sector is somewhat fragmented, and effectively lacks appropriate governance arrangements. The PPUC Board of Directors does not report to a Ministry. Instead, ultimate control rests with the President and legislature, and they do not receive independent professional advice on the performance of PPUC. While the Energy Office within the Bureau of Public Works, is independent of PPUC there is no single organization responsible for energy policy or alignment of the interests of PPUC and national energy development policies. The system of governance lacks the high level shareholder oversight provided in other models of corporatization, whereby a government institution, typically the Ministry of Finance, acts as a representative of the shareholder, and reviews annual budgets and overall performance against plans, in order to ensure compatibility with national policies and economic objectives.

Key strategic issues identified in the document are how Government, as shareholder, can:

· Provide policy guidance on what return on investment (or operating loss) is acceptable within the national economic policy framework;

· Ensure that PPUC acts as a successful business if there is no independent, skilled

· Scrutiny of its Business Plans; and

· Ensure that PPUC has the capacity to produce adequate Business Plans that provide the basis for sustainable, affordable electricity supplies.

It is noted in the report that there is no regulatory framework, apart from the regulation of operational issues relating to safety. Whilst there is no competition in the sector the need for a regulatory framework is perhaps of lower importance than in cases such as telecommunications, where the PNCC has faced selective competition in the most profitable geographic segments of its market. In the medium-term a regulatory framework is desirable to control future private sector initiatives, including in-house generation adopted by resorts or commercial premises.
The paper discusses what to do to improve efficiency and financial performance of PPUC, and whether the existing governance structures should continue unchanged, or what modifications is necessary. This Working Paper discusses a number of options:

· Do nothing. Accept ongoing losses, to be carried by Government. This is not considered acceptable;

· Introduce targeted subsidies. This concept is favoured, since it can focus on assisting those most in need, such as large, poor families. It can also be used to support PPUC fulfil its wider universal service obligations by contributing to the costs of providing electricity in areas that are not commercially profitable;

· Reduce PPUC costs. Benefits from this strategy are likely to be limited in the short term because so much of the cost structure (77%) is dominated by fuel costs;
· Introduce additional tariff increases. This is supported, despite the pain that it will cause citizens. One of the reasons for the present scale of losses has been the failure of PPUC to apply for tariff increases reflecting increased costs over their operations as a whole. Increased differentials can be considered between residential and commercial customers (especially hotels), and between low and high users. Fuel cost escalation increases need to be much more timely than at present, because the “lag” imposes irrecoverable costs on PPUC;

· Merge PNCC and PPUC, to introduce additional management and governance expertise. By itself this will not resolve the level of losses, but it is expected that it would deliver some level of savings through sharing of some operations;

· Open up opportunities for Independent Power Producers (IPPs) to enter the Palau market. Whilst JICA believe the country is too small to be attractive to such operators, PPUC report that there have been such enquiries in the past, but they have gone nowhere because the IPPs would not recover their costs at existing tariff levels. 

· Dissolve the Board, and employ a contract manager to turnaround the corporation to profitability. If this strategy is to be successful then tariff increases will be necessary, or subsidies firmly locked into place;

· Offer the electricity sector as a long term concession (such as the power utility UNELCO in Vanuatu), to be tendered to experienced operators through a competitive bidding process. This option is seen to have a number of potential benefits. Before it can be pursued it will require clear policies on tariffs, tariff increases, targeted subsidies etc;

· Fully privatize operations – not favoured because of lack of a regulatory framework or the ability to introduce competition.

The report also suggests transferring energy conservation activities from the Department of Public Works to PPUC, and clearly delineating Ministry responsibilities for energy policy with the Ministry of Resources and Development, and financial oversight of business plans with the Ministry of Finance.
The report concludes that if a radical improvement in PPUC performance is to be achieved, the greatest chance of success appears to rest with increased private sector participation, including encouraging IPPs; and either through the employment of a contract manager accountable for achieving a significant improvement in efficiency, or offering a sector wide-term concession, to be bid contestably amongst experience operators. 
This conclusion is not shared by the author of the Energy Sector Review. Given the small size of Palau’s electricity sector and the lack of an IPP framework it will be difficult if not impossible to attract IPPs. Any IPP investor would demand a considerable risk premium and associated cost will most likely off-set efficiency gains normally attributed to private operators. IPP is also not recommended due to the absence of a legal framework, and higher financing cost. There is also a high risk of conflicts over dispatch, in particular when the PPUC system is down. 
4.7 United States of America Insular Areas Energy Assessment Report
The purpose of this 2006 study is to report on the energy consumption for seven (7) U.S.-affiliated Insular Areas including Palau. It is an up-date of the Insular Area Territorial Energy Assessment of the USDOE of 1982. The study investigated a number of opportunities for reducing petroleum dependence in the Insular Areas. The study developed recommendations in three areas: Supply side management (improvement of power utility operation), demand side management (energy conservation at consumer level) and renewable energy utilization. 
The report concludes that all of the Insular Area utilities could benefit from electricity generation, transmission, and distribution efficiency measures. Technical and non technical losses are quite large in many cases, and measures to address those losses will be quite fruitful in reducing fuel use. These measures should be regarded as high priorities. Apart from such general suggestions covering all Insular Areas, the report contains specific recommendations for each territory or state. These recommendations have been based on an analysis of available data and consultations with stakeholders on site. According to the study, the most promising of opportunities for Palau include: 

Supply Side Management

· Establish rates sufficient to cover the cost of maintenance such that the engines can perform as efficient as possible. 
· Make every effort necessary to repair the existing generators in order to restore power on a full time basis and reduce or eliminate the need for customers to install and operate their own smaller and less efficient generators. 

· Install electric meters on all government facilities and develop regular billing and collection for service to place responsibility for energy use on the government department receiving the service, thus encouraging more efficient use of electrical service. 

· Establish government legislation that makes electricity theft a crime.
Demand Side Management

· Consider a three tier domestic tariff with low ―life line‖ rate to 100 kWh/mo, sharply higher rate to 500 kWh/mo and again sharply higher rate above 1000 kWh/month
· Adapt USDOE and SOPAC energy efficiency literature to local conditions and use for public information and schools programs in energy efficiency 

· Programs to improve lighting efficiency through replacement of incandescent lights and magnetic ballast fluorescents by CFLs and electronic ballast fluorescents 

· Utilities work with LPG distributors to exchange electric cook stoves with LPG units 

· Public information program for air-conditioner, refrigerator and freezer maintenance and energy efficiency improvement 

· Work with local banks to develop finance package for commercial energy efficiency improvement 

· Audit public water supply pumping and sewer pumping for energy efficiency 

· Add those basic energy efficiency measures to building codes that are within enforcement capacity 

· Inform the public that the estimated cost of appliance operation shown on U.S. appliance labels is much too low due to higher real cost of electricity in the islands 

· Encourage local architectural/engineering firms to associate with external ESCO to bring ESCO services to the island area 

· Expand car-pooling through public information and ―hot lines‖ 

· Adjust tax on gasoline and diesel fuel to keep diesel fuel retail price below gasoline to send signal to consumer that diesel vehicles are a cheaper option 

· Carry out a study of the options for public transport 

· For sea transport encourage replacement of low efficiency gasoline engines with diesels 

Renewable Energies
· Carry out program to encourage installation of solar water heaters through public information, incentives, developing of finance package through local banks, training for installers, bulk purchases to reduce unit cost and marketing program 

· Energy Office or utility assist existing solar water heater dealers and installers by providing technical training and marketing assistance 

· Government require use of solar water heating in government facilities that have piped hot water 

· Carry out a pre-feasibility study of wind generation that includes consideration of tropical cyclone/typhoon risk. If wind looks economically reasonable do full resource assessment and wind map 

· Examine existing survey information in the light of present energy costs and if new cost analysis indicates hydro development is cost effective, prepare project. 

· Identify commercial animal and poultry farms, inform them of benefits for waste management and energy of biogas digesters and encourage their joining together to obtain lower cost for the installation of biogas digesters 

· Include consideration of biogas when upgrading or installing sewer and solid waste treatment facilities 

· Do not consider ocean energy installations until commercially proven in sites with similar hurricane/cyclone/typhoon risk 

· Do a basic survey of lagoon/open sea passages for possible tidal flow generation 

The report does not assign priorities or quantitative assessments (energy savings) for individual recommendations. The list, however, provides a useful indication how fossil fuels could be conserved. 
4.8 Pacific Regional Energy Assessment Country Report Palau, UNDP/PIREP 2004
This report was compiled 2003 under the GEF funded PIREP project. It assesses Palau’s greenhouse gas emissions and analyses opportunities to mitigate climate change through energy conservation and renewable energy utilization. The report concludes that Palau is by far the highest per-capita producer of GHG emissions amongst the 13 Pacific Island countries that have participated in the GEF project. On a per capita basis Palau’s CO2 emissions are on a par with Europe. The reports predicts a fairly rapid increase in petroleum use over a the 10 period with a business as usual scenario indicating that GHG will rise from about 286 Gg in 2003 to 441 Gg in 2013.

The report states that there is no renewable energy technology that is commercially proven that can provide more than about 5% of electrical energy by 2013 without massive investment that is only reasonable if petroleum prices increase dramatically. The report concludes that energy efficiency offers a larger reduction in GHG and less investment would be required. Assuming that by 2013, 5% of electricity can come from solar energy and overall efficiency measures lower use by 20%, about 90 Gg of GHG can be saved in 2013. Although the report contains a useful analysis of Palau’s energy sector including institutional arrangements, its statistics are now outdated. With respect to an assessment of the feasibility of individual technologies, the United States of America Insular Areas Energy Assessment Report of 2006 described in the previous section provides essentially an update of the 2003 GEF report.
Palau decided not to participate in the full scale regional GEF project that was developed on the basis of the PIREP assessments and opted for a national GEF project instead. The national GEF project SEDREA is described below.
4.9 Sustainable Economic Development through Renewable Energy Applications (SEDREA) Project Document
The GEF Project Document for the SEDERA project describes an initiative proposed under Global Environment Facility (GEF) Operational Program-6. The project is intended to remove the barriers to Palau’s efforts to reduce greenhouse gas emissions through the widespread use of feasible renewable energy technologies (RETs). This project will widen the scope of the EU-funded energy development project and other foreign-assisted and government-funded projects. 

The SEDREA Project is expected to establish a national policy and program for renewable energy within the context of a national energy policy, create a conducive environment for investments in RETs on the power generation at the utility level, encourage application of household and village level RET applications especially in areas that cannot be served by the grid and sustain an industry to support RE technology development and commercialization. 

The expected long-term outcome of the project is expected be two-fold: augmentation in energy supply from new indigenous sources and compliance with environment/climate change commitments. This will be in terms of reduction of greenhouse gas (GHG) emissions from a corresponding decrease of petroleum fuels consumption in present and future requirements. The document provides an initial assessment of the Status of Estimates of RE Resources in Palau as follows:
	RE Resource
	Present Information
	Data Gaps/Remarks

	Solar


	Estimated 5.5 – 5.9 kW/m2/day solar radiation
	Need to be verified by further data gathering in specific sites

	Wind
	Estimated 2.5 m/s
	Limited information,  may not be useful for power generation 

Need to be validated using wind data gathering system in specific sites at the desired hub height. Available meteorological data can be used for correlation

	Biomass
	Estimated 75% forest cover, 15% coastal mangroves, 6% swamps, 60% of land area is densely forested
	No statistics

Need to conduct a survey on biomass intended for fuel use

	Microhydro
	Some small streams in Babeldaob
	Need for survey of potential areas

	Ocean Thermal/Wave energy
	No available estimate on potential and possible sites
	Need for survey

Appear good for development, but  not yet economical


For the SEDREA project, the incremental activities that the GEF will be funding are the barrier removal and capacity building activities. Using the validated problem statements during the stakeholders’ consultation and project preparation workshops, the following main barriers and the contributory causes were identified:

· Lack of RE technology applications - There is lack of RE technology applications in Palau. This was brought about by the limitations of the first demonstration systems to resolve issues related to poor quality of RE equipment and components, defective designs to meet applications, lack of technical knowledge on the application and operation of RE systems, and lack of technical support. 

· Absence of local RE industry - RE is still in the introductory stage in Palau. Hence, the local industry is not yet including RE in their business portfolio. The market for RE is not yet developed because of lack of customer awareness on RE benefits, lack of service providers for installation and maintenance, and lack of suppliers for standardized and reliable RE components and spare parts. The island geographical configuration of the country makes it difficult for supply logistics for any technology and technical services.

· High capital and financing cost for acquiring RETs and RE-based system equipment - At present, there are still limited fiscal and financial incentives for RE projects resulting to high capital and financing costs for acquiring RE technologies and equipments. 

· No clear policies, strategies and guidelines supportive of REs - Government leaders are not yet well informed on the benefits of RE which lead to unclear policies, strategies and guidelines in support of REs. The institutional and organizational structure for the energy sector is not yet fully established. Another cited reason is lack of coordination between national and state governments on the RE equipment procurement process. Consequently, there is no national energy policy and plans established yet. 

· Lack of confidence in RE technologies - Generally, there is no confidence in RE technologies yet, because of most RE systems in previous projects were not successful. Moreover, lack of dissemination of RE information results to lack of public education, awareness and information on RE options in Palau, including lack of information on available RE resources and lack of capacity to assess the appropriate RE options. It was observed that most systems are grant-funded and therefore, unclear ownership of the systems lead to poor management and maintenance of the systems after installation. 

· Lack of public support on RE projects - Because of factors mentioned above, the consuming public is not in a position to support RE projects. Capacity development for enhancing technical expertise to educate national leaders and the general public is needed in order to improve public awareness and advocacy for RE applications.

Based on this problem analysis a project was formulated that requires a GEF contribution of US$ 975,000. It consists of four components as follows:
Component 1: RE Policy and Institutional Capacity Building - This component will build on the existing energy-related policies and guidelines in Palau, particularly in connection with renewable energy development and utilization. The main outcome from the activities that will be carried out under this component is the establishment and implementation of a clearly defined national legal, policy and institutional framework on all issues concerning RE development and utilization. 

Component 2: RE Technology Delivery and Financing Mechanisms – This component is designed to overcome the identified barriers: lack of RE technology applications, high capital and financing cost for RETs, lack of confidence in RETs and lack of public support on RE projects, among others. The expected outcome will be affordable capital and financing cost for acquiring RETs. 

Component 3: RE Technology Development and Industry Support – This component will address the barriers related to the lack of technical capacity within the local RE market in the country that should be present to sustain RE efforts of the government and the private sector. The expected outcome from this component is the establishment of a dependable and diversified RE industry. 
Component 4: RE Information, Training and Advocacy – This component will address the information and awareness barriers that hinder the development and implementation of widespread utilization of RETs all over Palau. The expected outcome is improved confidence and interest of Palauans on RE. 
Implementation of this project will start in 2009.

4.10 National Development Bank of Palau: Energy Efficiency Home Loan Project Proposal, April 2008

In 2007, the Government of Italy made US $10 million available to Pacific Island Countries for renewable energy and energy efficiency projects through its Sustainable Energy Programme for the Pacific Small Island States (SEPPSIS) supplemented by about €1 million from Austria. Palau has proposed that a financing and support mechanism for energy efficiency in Palau’s residential sector be funded under SEPPSIS (project budget is US$ 595,000). The proposal was accepted and the project is currently under implementation. 

The Energy Efficiency Home Loan is a program that will offset part of the marginal cost of including energy efficiency measures in new homes, such as tinted windows, radiant barriers under roofs, proper sealing of door jambs and thresholds, etc. With the money saved on electricity bills the homeowners can repay their loan faster than had they built a standard, inefficient home. 

The program is administered by the NDBP, and will result in a lower electricity consumption (estimated as a 15% drop) in new homes and the development of a local market for energy efficient products and services. Only new residential constructions are eligible under this program (including multi-unit apartment buildings), as the cost of integrating energy efficient measures into a building is lower during its construction than once it is built. The project is firmly linked with EDF activities and possibly with another loan program supported by the European Investment Bank (EIB). EIB is expected to provide low-interest loans to the NDBP for the purchasing of solar water heaters for homes and businesses. Using these EIB funds as part of the Energy Efficiency Home Loan will be investigated. 
The project consists of five individual components as follows:
Activity 1: Drafting of criteria

An architect with experience in energy efficiency home design in tropical environments is to draft the eligibility criteria and the percentage subsidy (and maximum subsidy in dollars) for each measure. The criteria are to include architectural energy efficiency measures (roof insulation, window shading, etc.) as well as low-consumption appliances (ceiling fans instead of air-conditioners, Energy-Star (or equivalent) certified appliances, efficient lighting, etc.) The percentage subsidy is to be high enough to attract homebuilders by lowering the payback period of the efficiency measures, and should also be set to cover the additional risk taken by NDBP. (Cost: $5,000 for hiring the architect to design the eligibility structure and subsidy rates for each measure).
Activity 2: Model Energy Homes

Model Energy Homes will be built. The first few applicants to the programme would be eligible for a full subsidy of energy efficiency measures as befits the model homes, provided that they agree to open their home for public viewing on a regular schedule or by appointment. (Cost: $70,000 for a full subsidy for energy efficiency measures in the first few applicants to the programme).
Activity 3: Program management

A position is to be created within the NDBP to manage the Energy Efficiency Home Loan program and to administer other NDBP programs. The person hired will be responsible for authorizing loans for the efficiency measures, and as such should have a technical background in home construction or energy efficiency. The manager will also be responsible for any other energy efficiency or renewable energy programs undertaken by the bank. (Cost: $500,000 for the program (an average of 30 houses per year and $5,000 in subsidies per house would allow the program to continue for over 3 years). The program manager is to be hired and paid for by the NDBP as a permanent position.

Activity 4: Promotion

The Palau Energy Office is to support the NDBP in promoting the Energy Efficiency Home Loan to the public and to hardware stores that sell building materials and electrical appliances. The goal of the information campaign would be to increase the number of homebuilders applying for the program, and to increase the availability of energy efficient appliances in local hardware stores. The information campaigns are to be supported using EDF-9 or EDF-10 funds. (Cost: As funds would be taken from the 9th and 10th EDF, no funds for promotion are budgeted under the proposal).

Activity 5: Monitoring and evaluation

A monitoring period one year after the beginning of the home loan program is necessary to determine whether the funds are being appropriately spent, and to quantify benefits so far. In order to measure its success, the project will be evaluated when it ends and any lessons learned or shortcomings will be highlighted for similar projects in the future. (Cost: $20,000 for hiring external consultants for the monitoring and evaluation).

4.11 Palau Energy Conservation Strategy (PECS)

Executive Order 234 of 2005 mandated the Executive Branch of the Palau Government to reduce electricity and fuel use for government. As a response to this Order, the Palau Energy Conservation Strategy (PECS) developed with assistance from the Government of Denmark
 strategies and practical action plans to support the Government in its effort to reduce its energy consumption.  The mandated baseline against which to compare changes in governmental energy use is the average electricity and fuel consumption for 2004 and 2005.
Recognizing the financial and manpower constraints likely to be faced by the Government of Palau at the end of the current Compact period, the PECS does not rely on an expectation of a major infusion of new funds or large staffing increases. The PECS aims to accomplish the following:
· A reduction of energy use by 10% within the Executive Branch, based on an agreed upon baseline, and if possible the extension of this goal to Palau’s Judiciary and Legislature.

· The use of both ‘carrots’ (e.g. awards, recognition) and ‘sticks’ (e.g. tougher Executive Orders, regulations, standards, building energy codes, etc.) to encourage compliance and discourage waste.

· A simple reporting, monitoring and implementation system that relies primarily on existing staff (ECOs and Energy Audit Team) to monitor and report to the President through the Energy Office on Government energy use and to manage the implementation of improvements.

· Close cooperation with funding agencies and regional organizations whose support could

· Strengthen the Energy Office and may ease implementation.

· A program of accurate and timely information to key decision makers to explain the rationale of the PECS, the benefits of implementing it, and the costs to Government and the nation of a ‘business-as-usual’ approach of continued growth in energy consumption.

· Modest strengthening of the GoP’s Energy Office.

· Improved cooperation between the GoP and the PPUC regarding planning and energy efficiency improvements for Government and subsequently for Palau overall.
The report analyses baselines for administrative units and assesses a number of conservation options for both electricity and fuel consumptions. Based on this analysis the PECS developed 15 concrete strategies and weighted them using three criteria: ease of implementation, cost, quantitative savings potential. The following list shows the individual strategies and the priorities assigned:
High Priority
1. Periodic training of Energy Conservation Officers (ECOs)

ECOs have been given initial classroom and on-site training in energy auditing procedures by a Palau-based company that has relevant experience. There is to be a short refresher training every 6 months.

2. Monthly monitoring and reporting by the ECOs

Monthly reporting allows the Energy Office to track changes in ministries’ energy consumption as they occur. The Energy Office then reports an analysis of the results directly to the President’s Office emphasizing problem areas.

3. Require the purchase of fuel efficient vehicles and high efficiency electrical equipment

Purchase vehicles with diesel or hybrid engines having the minimum displacement suitable to their type of use and purchase only energy efficient electrical equipment.

4. Increase Energy Office Staff by One Person

Additional staff to specifically monitor energy reduction measures of ministries, to adjust programs as needed and to prepare project proposals to obtain assistance for energy efficiency improvements.

5. Capitol Complex Maintenance

Expand scope of work for Capitol Complex maintenance contractor to include energy monitoring, reporting, and reduction.

6. Revise Baseline Periodically

To remain up to date, the two-year energy consumption baseline should be changed to a one-year baseline and revised as necessary.

7. Showcase ministry/building

One ministry would be the recipient of additional funding for extra energy efficiency efforts each year.

8. Audit Tools Inventory

An inventory of auditing equipment should be purchased and maintained

9. Koror-Airai water system audit

An inventory of auditing equipment should be purchased and maintained

Medium Priority 

10. Awards for top three Energy Conservation Officers (ECOs)
Awards to be given to the three ECOs whose ministries have achieved the largest or most significant energy reduction, and public recognition to the top three ministries or bureaus.
11. Regular maintenance schedules

Perform scheduled maintenance of vehicles and equipment to maximize their efficiency.
12. Establish and implement a methodology to prioritize energy reduction initiatives within Government

The projects with the best financial return will have priority in implementation. Simple payback time will be a key criterion used for prioritization, but absolute and relative cost savings will also be considered.
13. Determine and Implement a Method to Equitably Divide the Monthly Capitol Complex Electric Bill Among Ministries

The electric bill is to be allocated based on a combination of ministry office space and ministry office personnel.
14. Information campaign

Information campaign aimed at encouraging employees to adopt energy-saving practices
Low Priority 

15. Discussions with Guam and Saipan energy offices

Learning from Guam and Saipan’s experiences with government energy-reduction programs can benefit Palau by applying their successes and avoiding their failures with the potential of reducing the cost and improving the quality of Palau programs.
These PECS strategies were discussed and finalized following a workshop held in August 2007, in Koror. They are still valid and feasible suggestions and could serve to focus efforts in energy reduction by the Government of Palau. 
4.12 Republic of Palau Energy Efficiency Action Plan
Following the PECS, the Palau Energy Office with support from the European Union funded REP5 project developed the Republic of Palau Energy Efficiency Action Plan (EEAP). This plan was finalized in February 2008 and identifies opportunities for reducing energy consumption in Palau. 
The plan is a practical guideline, including description and costing of 14 individual short term measures that taken together could result in considerable energy savings. Total implementation cost for an 8 months period is estimated at US$ 234,000. The plan recommends facilitating implementation of the measures through an information campaign, which would raise overall awareness of energy efficiency and renewable energy.
Unfortunately, energy or cost savings have only been determined for some of the 14 projects, which makes it difficult to prioritize the measures suggested. The plan assumes that most of its activities be carried out by the Energy Planner of the PEO. It however, acknowledges that while conceived as a two year action program the EEAP includes a preliminary implementation schedule that covers only 8 months.
The following table lists the 14 individual actions developed under the EEAP:

[image: image4.emf]Savings kWh/a Savings US$/a Cost US$

CFL Distribution campaign for households 820,000 180,000 20,000

Solar hot water heater/instant water heater rebates 20,000

National Government energy efficiency demonstration building 13,600 4,080 9,200

Energy efficiency upgrades for Capitol Complex 117,000 20,000

Lighting retrofits for Government of Palau buildings 20,000 40,000

Roof painting of Government of Palau buildings 50,000

Window and door sealing and upgrades of Government of Palau buildings 7,000

Audit Koror-Airai potable water and sewage pumping system

Decrease use of number of two-stroke gasoline outboard marine engines 10,000

Rebate programme for Energy Star (or equivalent) certified appliances 30,000

Awareness campaign for the OEK 1,000

Purchasing incentives for biogas digesters for piggeries 10,000

Electricity consumption reduction programme for outlying states 11,400 2,500 15,000

Community workshops on energy efficiency and home energy audits 2,000

Totals 865,000 303,580 234,200


All the components of this project are currently under implementation. 
4.13 Other Documents
There are a number of other documents that interface with the energy sector. The Republic of Palau, Country Environmental Analysis, ADB TA: 6204-REG, 2007 emphasises the importance to protect Palau’s natural resources as the main asset of the country. It states that while PPUC has assessed its future power generation needs, but has not yet explored the full potential of renewable energy for Palau. The report sees the absence of a comprehensive energy policy, strategy, or regulatory framework for energy sector operations at any level as an obstacle to support or implement renewable energy initiatives. Additionally, the private sector is seen as reluctant to invest in this technology without any established government policies, programs, or incentives. The report presents developing and utilizing indigenous and renewable energy as one of its priority action areas. The ADB study also notes that Palau currently has no comprehensive regime of laws and regulations to regulate the conduct of oil and gas exploration and exploitation activities in the Republic. 

5 Conclusions 

5.1 General

Significant work has been done to analyse policy issues and options in Palau’s energy sector. A variety of reports written over the last ten years have assessed problems and developed sound recommendations. There are some common issues which all studies address. Palau shares many of the constraints to energy sector development and economic growth in general faced by other small island developing states. These include: (i) small domestic market; (ii) remoteness from major markets; (iii) narrow resource base; (iv) heavy dependence on trade and foreign assistance; and (v) vulnerability to external shocks such as price volatility. These conditions limit both technology choice and often result in high unit cost for both energy equipment and energy supplied from a certain technology.

Most studies have pointed out the need for cost covering electricity tariffs, the need for a transparent regulatory framework and clear institutional arrangements and the need to increase operational performance of the power industry. There also seems to be a consensus that the private sector should be given a larger role in the electricity sector. 
With respect to renewable energies and energy efficiency, some donors seem to prefer projects that have a high visibility (such as the solar systems at the Capitol, hospital and airport). Others such as the Italian Government are more concerned with maximising aid impact through targeted subsidies for renewable energy and energy efficiency investments. Palau has a good resource potential for solar applications and the use of solar water heaters is currently the only renewable option that is financially viable. Wind, small hydropower and biogas are options that need further investigation to determine their potential and establish their financial viability.
Many studies refer to a lack of adequate energy sector data and the need to manage knowledge in a better way. As a matter of policy, there should be a central repository where all relevant information and data are kept. Centralised data management will facilitate identification of knowledge gaps and facilitate procurement of required data.
5.2 PPUC
PPUC needs to collect sufficient revenue to cover its cost including depreciation of equipment. This can be achieved through adjustments to tariffs, collection of arrears through prepaid metering and disconnection of non-paying customers and reduction of cost. There seems to be room to rationalize the organisational structure of PPUC. Tariff adjustments should take place regularly and follow a formula that ensures collection of sufficient revenue. Tariff adjustments should not be subject to political decision making, but should reflect market conditions. The general public accepts regular adjustments of fuel prices by the oil companies and immediate payment at the fuel pomp. There is little reason why this should be different for power. In the restoration of PPUC’s financial health, the government should lead the effort and pay up outstanding arrears. Timely payments should be the norm in the future. Customers running arrears should be converted to pre-paid metering, including government entities. 

Operational efficiency has to be improved to match the performance of similar utilities in the region. Benchmarks need to be introduced to measure performance of PPUC’s management. This includes a reduction of system losses by 50%. A loss reduction program should be developed as a matter of urgency. Efficiency improvements such as reduction of distribution and transformer losses, better load balancing and replacement of aging switching gear should be considered. 
There are also more advanced options such as a combined generation of power and heat where the off-heat of generators can be used to power chillers which in turn would provide cooling to major hotels in Koror. As a considerable number of hotels are grouped closely together, such an option merits further investigation.

With respect to future generation capacity, there is only limited room for PPUC to move. The most economical scenario consists of replacing existing old diesel generators with new equipment and increasing conventional diesel capacity as required. A detailed plan has been developed by JICA. Under this option, attention would be paid to diesel technical efficiency, fuel choice, standardization, generator sizing, and specific fuel consumption under different load conditions. A fuel switch to HFO as proposed in the JICA Masterplan Study may be an option, but this needs further investigation. A full financial analysis which takes all cost associated with HFO operation into consideration is required. These cost include infrastructure components such as fuel storage and transfer but also additional cost incurred by operating two different technologies, cost penalties through reduction of product volume, additional staff training etc.
It should also be noted that there are modern engine designs available that employ computerized injection and combustion management which come close to HFO engines in efficiency. These flexible “low load” generators, designed to have flat specific fuel consumption curves over a wide range of engine loads. Although these units are more costly, their enhanced performance is worth the additional expense over a range of fuel supply cost. This is especially true for outer island systems where a single generator set often carries the system over the daily load cycle. Load factors in the outer islands are below 50% (typical of small rural systems). Because of oversized and aging generator sets, the specific fuel consumption of outer island systems is high, in the range of 0.5 litre/kWh.
Outer islands are also interesting candidates for the development of renewable energies. Significant fuel savings can be achieved by through introduction of hybrid systems, in particular if hybrid configurations with some dispatchable storage are employed.
5.3 Energy Efficiency
There is a significant potential for energy consumption efficiency that should be realised urgently. Even at the peak of the oil market in 2008 providing strong market signals for conservation, consumer response has been slow, because appliance stocks tend to remain fixed in the short term, high efficiency appliances tend to cost more than less efficient ones, and because of limited awareness of the potential of conservation to save costs without significantly reducing services. This can be demonstrated by a simple example: Replacing a 60-watt incandescent light bulbs by Compact Fluorescent Light of 11-watt, which essentially produces the same light output pays back in less than 3 months at the current domestic tariff and a daily use of 5-6 hours. Quality CFL carry a 1 year warranty, i.e. the investment is secured. Other energy efficiency investment opportunities exist in water and sewage pumping, efficiency investments in government buildings and the promotion of the energy efficient homes program already supported by the National Development Bank of Palau.
5.4 Renewable Energies

There are two types of renewable energies that can be utilized in Palau: Applications with a limited, localized potential. These include small hydro and biogas both having limited physical potential and thus only able making comparatively small contributions to Palau’s overall energy balance. Solar and perhaps wind (when confirmed by a resource assessment) can in contrast have the resource potential to be long term strategic options supplying significant parts of Palau’s energy demand. 
Wind Energy

While significant experience with solar have been made in Palau, the wind energy potential is not precisely known. In order to remedy this, the PEO has planned a measuring program. It is however, known that wind can be a viable option in the Pacific region with generation cost between US$ 0.10 – 0.15 per kWh.
New Caledonia has pioneered wind energy in the Pacific. There are several projects operational, with a total number of more than 80 wind turbines installed. The first wind farm consisting of 20 Vestas 225 KW generators on 32 meter lattice towers was unfortunately severely damaged by cyclone Erica in March 2003. 5 Turbines were completely destroyed, the towers of 12 collapsed and 3 machines suffered light damage. Erica had record wind speeds with gusts above 200 km/h. Wind system design, however, can minimize the risk of cyclone damage. For example, at the time, the New Caledonian power utility also had 10 Vergnet 220 KW generators mounted on tiltable towers at a nearby location. These generators were lowered during Erica and suffered damage of 2% of the initial capital investment. In 2007 the Fiji Electricity Authority has commissioned a 10 MW wind farm at Butoni at a low wind site on the west cost of the main island of Viti Levu. It can be assumed that wind conditions similar to those in Fiji can be found in Palau. The projected output of the farm is assumed to be 11.4 GWh per annum with a corresponding low capacity factor of 13%.  The project budget is in the order of US$20 million with expected power generation cost in the order of US$ 0.15 per kWh. Another wind project is currently under construction in Vanuatu where the electricity company UNELCO will also use 275 kW units similar to those installed in Fiji. Again, wind conditions in Vanuatu can be expected to be similar to Palau.
Assuming that measurements confirm a usable wind resource in Palau, it can be quantified how much contribution wind can provide in the small PPUC system. For the PPUC power system, the power output of wind turbines must never exceed the safe operational limits of the combined wind-diesel system. Variations in wind generation will require a corresponding response in diesel spinning reserve capability. This will require automatic starting of the machines and reliable synchronization. In other words, automation of PPUC’s power stations is a pre-requisite for substantial integration of wind into the system. There are maximum limits to the instantaneous wind energy penetration that should not be exceeded. In order to determine safe wind penetration values, PPUC’s operation statistics need to be carefully analyzed. Of particular interest are low load situations, when these coincide with strong winds. 
The consultant believes that wind energy in Palau can be used up to approximately 4000 kW total output. The inclusion of an active load management capability and perhaps some short term storage would help to optimize fuel efficiency and assist in maintaining power quality. At capacity factors similar to those experienced in Fiji, wind could contribute approximately 5 GWh per annum or 6% of total demand.
There are several key lessons learned from wind energy experience in the Pacific region: Firstly, operation of wind generation has been successfully demonstrated. Secondly, using designs that are not hurricane proof carries the risk of severe losses in assets (Hurricane Erica, New Caledonia). Thirdly project preparation and procurement need to follow best practises with performance based operations contracts protecting wind equipment owners against shortfalls in equipment performance. 
Solar Energy

Solar In the Pacific region a number of small PV and battery-powered grids are currently in use (Samoa, Tokelau, Marshall Is, Federated States of Micronesia) which demonstrate the technical viability of the concept. There are two technical options suitable to supply a small grid: (a) 100% renewable energy configuration where solar PV and/or wind generators charge a battery bank that feeds a distribution grid through an inverter and (b) a hybrid configuration where the renewable sources are augmented by a diesel generator that allows reducing the design capacity of the batteries. While hybrid configurations show lower average supply cost for power, their complexity makes them technically vulnerable. Generation costs in 100 % solar systems is in the order of US$ 1.5 per kWh, i.e. at current supply cost for fuel significantly more expensive than fossil fuel based generation. In hybrid configurations generation costs of less than US$ 0.70 are achievable.
Grid connected solar systems on the other hand do not need a battery and when installed as decentralised, roof top systems generation cost in the order of US$ 0.60 per kWh are achievable. This is significantly lower than the cost incurred in the demonstration projects at the hospital and the Capitol. In response to increasing power tariffs, individual investors and home owners have installed small solar and wind generators in some Pacific Island countries such as Cook Islands. These schemes are based on the net metering concept. While solar PV can be employed at any location that allows the panels to receive unshaded sunlight, small-scale wind would only be viable at open sites that are exposed to the prevailing winds without too much disturbance by surface roughness. 

5.5 Decentralised Renewable Energy Generation

Many countries have introduced legislation that allows private households and businesses to generate their own power and/or supply power to the grid (Embedded or decentralised generation). A ‘Net Metering Bill’ (NMB) has been developed in 2009 that would provide the legal framework to allow embedded generation in Palau
. The NMB is an innovative new approach to promote clean energy and an inclusive development of Palau’s energy sector. The initiative could assist to move towards a higher energy security for Palau while providing a stimulus for the local commercial sector supplying equipment and providing engineering and operating support. However, given current price levels for fuel and power, a net metering program based mainly on solar and perhaps small wind generators can only take off if a considerable up-front subsidy is introduced for those who are willing to invest. Concessionary finance at below market interest rates will not be sufficient for those investors who are not entirely driven by ecological (green energy) considerations.
On the other hand it is likely that a NMB would be able to attract grant donor support to cover the up-front subsidy. The key argument would be that a donor would have considerable leverage in promoting clean energy as private investors would finance about 90-50 % of the total cost, depending on the technology applied. I.e. in contrast to projects such as the solar projects at the Capitol and hospital which are straight grant donations to the government, a donor would get double the impact when allocating aid to a net metering program. In the absence of donor support, a government subsidy may also be justifiable as the introduction of embedded generation would stimulate local business and create employment. Such programs are in place in Europe and in Japan.

Under a subsidy scenario it would be important to ensure a fair distribution of benefits from donor or government funding between the private investor and the utility. The draft NMB is presently biased against the utility by not allowing for any compensation for lost revenue and perhaps more importantly, for lost contribution to capacity cost. In return the utility has the right to cap capacity and thus limit the size of the program. This means the utility has a strong incentive to cap at a low level in order to mitigate its losses from the initiative using technical reasoning. Given the fact that one of the most pressing problems in Palau’s energy sector is the weak financial position of the PPUC utility that has made operational losses for the last 8 years, it is suggested to introduce a higher fixed charge for net metering customers tied to the size of the respective installation. This would compensate the utility for providing capacity without getting any capacity contribution from the net metering clients that are making use of an erratic form of energy. In addition, it is suggested removing the provision for cash compensation for credits accumulated at the end of a metering period. In the presence of subsidies (which would be necessary to stimulate the program) this provision introduces an incentive to oversize systems. Not compensating for accumulated credits in contrast would provide an incentive to size a system more in line with the demand of the respective investor. 
A successful net metering program has the potential to generate approximately 10% - 15 % of Palau’s electricity from renewable energy sources (8 – 12 GWh per annum). This requires, however, that a program is set up in a sustainable manner with a fair distribution of subsidies that will be needed to trigger investments. Assuming that such a program will be implemented in parallel with other, more centralized renewable energy projects such as the existing solar projects and new projects such as the Japanese funded solar project at the airport, it may become necessary that PPUC invests in dispatchable short term storage (battery or flywheel) in order to secure system stability. Should such an investment become necessary, PPUC should seek external funding for the required equipment.

Embedded generation has some technical benefits such as reducing distribution losses and enhancing power quality in weak parts of the grid. Promotion of embedded generation is thus recommended, which will help to create a local renewable energy service industry and to diversify supply sources. Decentralized generation programs have also demonstrated that they are an effective means to educate the population on energy conservation. For small installations up to 5 kW, the net metering approach is recommended. Net metering installations would not be compensated for excess energy, thus limiting installation capacity to match average consumption of a residence or business. 
For larger installations a simplified power purchase agreement between PPUC and the generator would be needed. The elements of a framework enabling this would consist of (i) a government certification scheme for approving equipment quality and design, (ii) a credit support facility that would allow individual investors to borrow from NDBP or commercial banks, (iii) a regulatory capacity providing investors with protection of rules for participation and (iv) an awareness and education campaign that explains to potential investors the nature of the opportunity.

Equipment certification ((i) above) is needed for two reasons. Firstly, equipment has to be safe and compliant with electrical standards employed in Palau. For instance, all facilities would have to have an automated disconnection capability in case of a grid outage. Secondly, assets must be of sufficient quality to provide comfort to a lender that an investor would be able to generate electricity reliably and service their debt. This can be assured by restricting installation to assets that can recover the initial investment during the warranty period offered by the supplier. For wind installations certification would also have to include an assessment of the suitability of the site in order to confirm an expected output and capacity factor. Certification should be done by the PEO. 

5.6 Policy Issues

There are some policy issues that need to be addressed as they appear to be commonly identified in the documents analysed in this Energy Sector Review. They also surfaced repeatedly in stakeholder consultations held so far under this project. Major issues include:
· Institutional arrangements (Where to place a revamped Energy Office)

· Regulation (What to regulate and how)
· Strategic power sector planning (who to perform it and who to supervise?)

· How to manage oil and gas exploration

· Tariff setting (At what level and how to adjust)

· Operation of PPUC (Status Quo, Management Contract, Concession, Privatization of PPUC?..)

· Net metering program

· Pre-paid meters (mandatory for Government)

· Interface with donors (how to maximise Palau's benefits from aid and/or concessionary finance)
· Environmental impacts of energy operations (in particular with respect to the use of HFO)
· Energy Conservation and Efficiency (How to promote)

· Renewable Energies (how to promote RE in the absence of financial viability)
· How to maximise the impact of aid and donor contributions
In the last category, it appears advisable to measure all projects with a standardized yardstick in order to ensure that Palau gains a maximum from projects. For all donor funded projects the calculation of an Economic Internal Rate of Return (EIRR) should be made mandatory. The EIRR is a comparative measure of the economic worth of allocating resources to alternative projects, or to the same project under alternative conditions. In the commercial environment that many power utilities (including PPUC and other Pacific island utilities) operate in, a properly-assessed EIRR of a project of at least 8%-12% is usually required before investment in the project from national or utility resources is approved. For example, the Asian Development Bank generally applies a 12% minimum rate of return rule to economic and social development projects before approving loan finance. 
Reasonable assumptions about the economic performance of proposed renewable energy projects from the perspective of the Palau Government can differ widely, because three fundamental parameters are largely unknown: (i) the appropriate base price of fuel (unknown because international fuel prices are highly volatile, and the Palau Government lacks any means to control them); (ii) the long term average rate of real increase in fuel prices (unknown for similar reasons); and (iii) the degree of availability of international financial concessions to finance projects. The more important parameters remain fuel price, the real annual rate of fuel price increases, and the capital cost of RE projects. 
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� A fish processing facility was closed in 1994


� The US Charge d’Affaire declined to comment on the status of these negotiations


� Some indigenous fuels such as biomass for cooking are used by households in outer islands


� PPUC uses 5 different generator makes in its main system, all with different spare part supply chains, different maintenance procedures and repair processes. 


� It would be advisable to collect data on self generation as proper investment planning needs to be based on accurate forecasts of total future demand.


� Apparently, a tariff review has been performed in 2007 by economist.com but the document has not been made available to the consultant


� This requires a restoration of generation capacity first


� The JICA Study assumes specific investment cost of US$ 25,000 per kW. A figure of US$ 10,000 seems more appropriate for a project associated with a water supply scheme.


� through the Pacific Islands Energy Policy and Strategic Action Planning (PIEPSAP) project implemented by UNDP


� First Reading past in March 2009





�Exec Committee :Any revisions here?  Is this OK?  
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