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Executive Summary

Energy plays a vital role in contributing to development in the Pacific region.  It is a fundamental input to most economic and social activities and invaluable in key sectors such as education, health and communications.  However, cost effective energy is a significant logistical challenges for connecting communities important for states that are distant from each other and major markets.  

The Pacific is a significant importer of energy – relying primarily of oil based fuels for transportation and the production of electricity but access varies widely within the Pacific region.  This variation in access affects economic growth and development opportunities.  The intensity of oil use
 is over 80% in the Pacific, with countries such as the Cook Islands, Kiribati, Nauru, Solomon Islands, and Tonga, relying almost exclusively on petroleum for their commercial energy requirements. As a result, most Governments in Timor-Leste and the Pacific face challenges in responding to fuel price movements and managing energy supplies.  The region’s remoteness from international markets and heavy dependence on imported goods and fuel mean that Pacific countries can be particularly vulnerable to energy price shocks.  Inefficient fuel procurement arrangements and local regulatory frameworks and the poor state of fuel-related infrastructure, including ports and storage, add further to prices paid for fuel in the region.  High energy prices also affect the ability of governments to deliver services to the poor and those in remote areas and it can constrain business activity and increases the price of transported goods.  However, this cost disadvantage may actually work to the benefit of programs that seek to improve energy efficiency or develop alternatives such as renewable energy.  

To act as a sound development platform, energy policy and national economic strategy must seek to manage current and future energy demands in a changing economic environment.  This requires balancing the exploitation of national resources, the flows of investment, the integration of technology and adaptation to technical change to meet environmental challenges within current institutional structures and local technical capabilities.  In recent decades, many Pacific countries have sought to diversify their energy mix by increasing the use of renewable energy.  

Access to affordable and reliable energy is a necessary prerequisite to economic development and poverty reduction.  Access to energy was explicitly identified at the World Summit on Sustainable Development in 2001 as essential for achieving the MDGs.  A 2005 rural household energy use survey in Fiji showed a strong correlation between household expenditure (or to a lesser extent income) and the consumption of modern energy forms such as kerosene, LPG and electricity.  Those who used mostly fuel wood were households with less income.  For example, PNG, Solomon Islands and Vanuatu that have the lowest pacific HDI rankings and also have the highest percentage of households that cooks primarily with wood and other biomass (in the Solomon Islands over 95% of rural households use wood for cooking as opposed to 63% of urban households).  

Renewable energy refers to energy sources that produce energy by transforming natural phenomena (or natural resources) into useful energy forms that can be replenished and be sustainable used without causing adverse damage to the local environment.  It is an alternative to conventional sources of energy in power generation, hot water and space heating, transport fuels and rural off-grid energy.  

The function of increasing renewable energy is to give countries a several fold benefit:  

· Diversity in sources to improve reliability in energy planning especially in off-grid communities;

· Reductions in balance of payments and budgetary costs associated with oil imports;

· Reduction in greenhouse and pollution costs associated with use of fossil fuels; and
· Higher level of national welfare from improvements in sustainability and productivity in the energy sector.  

Renewable energy technologies can also benefit households and communities in the Pacific in many practical ways, the type of benefits include:

· Savings in household expenditure – reducing the amount of fuel being purchased; 

· Savings in time and effort – such as less time spent collecting biomass or travelling to markets to purchase fuel; 

· Improvement in the quality of energy services – renewable energy can be a more reliable energy source for remote communities that often face unreliable transport for fuel deliveries; and

· Improve prospects for home based businesses – allowing home based work to occur in the evenings or generating new business opportunities including mobile phones and lamp charging.  

Despite the range of local and national reasons to support renewable energy choices, it appears that a poor level of infrastructure support and understanding of the right technology to harness renewable resources has resulted in weak growth.  In particular, there is no apparent common ‘vision’ of the key changes required within the region to shift towards more sustainable energy use and how the region’s energy and regulatory institutions can best assist.  Weakness in government policy making and implementation compounds consumer reluctance to adopt new approaches.  As a result, almost by default oil appears entrenched by a combination of weak policy and a lack of demand for real alternatives.  Some points raised in my review of recent documents highlight some of the development requiring effective renewable energy policy, this includes:

· Getting past the pilot stage: donors and states need to develop mainstream energy programs; 

· Better planning: integrated planning that links national development priorities.  This will avoid topical developments when they are favoured. 

· Improved levels of capacity for Pacific Department’s of Energy to ensure that energy policy is not driven by GBE financial or aid policy interests. 

· Improved coordination and communication amongst donors and Pacific states to ensure that local developments reflect local needs. 

· Improvements in energy date information, to improve understanding of alternative energy costs and the demand for energy supplies. 

Failure to address current dependence on oil as a source of energy will not only result in continued exposure to adverse external shocks from a volatile world oil market but will also inhibit prospects for sustained economic growth and development in the Pacific region.  
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Overview

Pacific Island Countries (PICs) are heavily dependent on petroleum products for their commercial energy needs.  The fall in the price of oil since mid 2008 has provided some relief to PICs but there remain serious concerns about the preparedness of the region to cope with future rises in oil prices or to be able to grow with significantly reduced supplies of oil based energy. The accelerated price rise in late 2007 and early 2008 highlighted the risks posed to PICs.  One nation, the Marshall Islands declared a State of Economic Emergency in July 2008 to deal with the problems related in part to the rise in energy prices.   
From a regional perspective there is limited access to affordable, reliable and environmentally sound renewable energy technologies that can replace a significant proportion of current and future energy requirements supplied by petroleum products.  Despite this, PICs are motivated to look for alternatives. The October 2008 Forum Economic Ministers Meeting noted the long-term problem of oil dependence and discussed alternatives, including improved energy efficiency and more production from renewable energy resources.  Similar supportive statements on renewable energy projects were made by the Pacific Island Energy Ministers (the first such meeting in over a decade was held in April 2007 in the Cook Islands and the second meeting held in April 2009 in Tonga).  However, caution is needed before making specific commitments about energy directions to move beyond the general support for more energy efficiency and the amount of energy being supplied by renewable energy sources, in particular, consistent and up-to-date data are required to enable the sound analysis to allow appropriate policies and strategies to be developed to allow the adoption of proven alternatives that match local needs.
  This is especially important as the stated national objectives for renewable energy usage in the region are ambitious for instance with Tonga and Nauru planning for large increases in the amount of electricity being supplied by renewable energy resources.
  
The PICs have many features in common such as remoteness, distance to major markets and susceptibility to natural disasters, but they also differ in terms of size, population, resources, cultures, per capita income and energy usage.  Within each nation, the particular needs of rural and remote communities for energy are different.  In understanding the factors affecting the growth of renewable energy resources, the data related to the prospects for different energy sources are location specific, as a result, this makes the application of general information on capital and operational and maintenance costs often impractical.  By including case studies drawn from project experiences in the region (and outside the region) the experience and lessons learnt can be used for improved policy development and implementation.  

This paper brings together some of the practical and theoretical issues associated with renewable energy technology usage and development in the Pacific.  The focus of this paper is on renewable energy resources and the associated policy issues related to current dependence on petroleum products.  Furthermore it seeks to examine separately the issues related to grid-connected and predominately urban electricity and non-grid energy requirements for rural and remote areas.  
Objectives

The background paper for the 2009 Pacific Economic Survey seeks to:

· Investigate and analyse the impact of fuel prices movements on households and progress towards the relevant Millennium Development Goals (MDGs), focusing on vulnerable groups and distinguishing between urban and rural populations.  The analysis should consider household energy consumption patterns and the role of alternative energy sources such as biomass and kerosene;

· Assess the extent of renewable energy usage in the region and the prospects for increasing the share of energy produced from renewable resources; 

· Discuss strategies to respond to the needs of rural and remote communities in the region, including off-grid and decentralized power generation, and the role of renewable energy sources. Identify and detail examples of successful strategies to address the needs of rural and remote communities (2-3).  These examples can be drawn from within the region or may be good practice examples from similar countries outside the region; and,
· Assess and compare government efforts to promote renewable energy and identify and describe 2-3 examples of successful strategies from the Region and 2-3 examples from comparable countries outside the region.  

	Box 1: The Social Value of Electricity

Electricity is a peculiar commodity that requires a different understanding and assessment than other private goods and services.  Electricity is required for a range of economic and non-economic activities, ranging from cooking, to powering household appliances, to supporting education and health facilities and powering business activity dependent on electrical power.  These economic, social and community uses (that can reduce poverty and improve living standards and the quality of life) mean that the economic value of reliable energy supply will not be reflected in the cents per kilowatt hour required to purchase fuel, generate and operate and maintain that supply but rather in the value of the services provided by the appliances and equipment that uses electricity.  At the same time, with wide community based benefits (externalities) from the generation of electricity not being captured by each individual household, individuals will only be willing to pay for the costs related to their own electricity use rather than the wider security and regulatory costs that are associated with the development of an energy policy, security of supply and regulatory supervision of energy suppliers.  In many cases the state acts to fill that price/cost difference.  
Source: Author


Introduction

Energy plays a vital role in contributing to development in the Pacific region (see Box 1 for a brief discussion about the value of electricity).  It is a fundamental input to most economic and social activity and invaluable in other sectors such as education, health and communication.  For the modern state, energy policy and national economic strategies seek to manage current and future energy demands in a changing economic environment that attempts to balance the exploitation of national resources, the flows of investment, the integration of technology and adaption to technical change and meet environmental challenges within institutional structures and local technical capabilities.  In addition, to these issues in framing energy policy, PICs face a unique and challenging situation, for example: 

· Demographics, incomes and levels of development vary but a common attribute is the predominance of small and isolated population centres.  The Pacific region covers a diverse range of countries, geographies and cultures, the island countries and territories land areas range in size from 10 km2 for Tokelau to nearly 463 000 km2 for Papua New Guinea.  Populations range from 1500 people to over 6 million, speaking in the order of 1000 different languages, spread across 180 million km2 of ocean or about 36% of the world’s surface.  Kiribati, for example, has around 100 000 people living on 33 widely scattered low atolls spread over 4 200 km from east to west and 2 000 km from north to south.  Only Samoa, Nauru and Niue do not face the challenges of population being spread over a series of small islands;

· Markets are thin, difficult to serve, and face significant diseconomies of scale.  The lumpy nature of infrastructure means that PICs conventional energy investments often face large overcapacity that reduce opportunities for efficiency; 

· Access to electricity varies in PICs, in some cases there are rates of nearly 100% in Palau, Cook Islands and Niue and in other states the rates are as low as 10%, such as Papua New Guinea and Timor-Leste, this also varies within states – particularly between urban and rural areas – thus, energy strategies may differ even for different communities in the same country.  Table 1 has more information of the different rates of access to electricity in the region; 

· Issues with weather, land and access to capital and the lack of availability of skilled labour means that operational and maintenance costs are often higher than in energy projects developed for other regions and that additional risks increase the required returns for new projects.  For example, a report for the ADB (2008a) suggested that far higher costs of infrastructure development occur in the PICs compared to similar projects in Asia – in some projects up to 50%; and

· With the exception of Papua New Guinea and Timor-Leste, there is an absence of known indigenous petroleum resources. Whereas with reliable renewable energy sources, such as solar, hydro
 and geothermal, they are plentiful in many states but can be technically complicated and requiring higher capital cost (particularly solar and wind energy).  

The rest of this paper details aspects of renewable energy resources and technology and the options for the Pacific including Timor-Leste.  This involves reviewing technical and policy issues about the various alternative strategies for improving energy diversification that will suit the local economy and its institutional capacity.  The alternatives and directions that the Pacific countries can move towards in renewable energy technology are many and can be as simple as improved woodstoves to improve burning efficiency and reduce smoke from use of biomass for cooking, or solar photovoltaic for better and longer hours of lighting in remote communities or bio-fuel programs to replace imported diesel for commercial and private travel.  Each of these can also contribute to employment creation and generate business and income opportunities that could reduce hardship and oil dependency.  At the same time, any changes should be made to ensure that the technology chosen is cost-effective and appropriate for the location.  
Table 1: PIC access to electricity 

	Country
	Year
	Population
	Per cent of households with access to electricity

	Cook Islands
	2004
	18 000
	99%

	Federated States of Micronesia
	2000
	107 000
	54%

	Fiji
	1996
	844 000
	67%

	Kiribati
	1993
	85 000
	29%

	Marshall Islands
	1999
	54 600
	63%

	Nauru
	2002
	10 100
	100%

	Niue
	2003
	1 700
	100%

	Palau
	2004
	19 100
	97%

	Papua New Guinea (PNG)
	2003
	5 200 000
	<10%

	Samoa
	2001
	176 100
	93%

	Solomon Islands
	1999
	457 000
	16%

	Timor-Leste
	2007
	1 050 000
	<10%

	Tokelau
	2003
	1 500
	100%

	Tonga
	1999
	100 000
	80%

	Tuvalu
	2003
	9 300
	>95%

	Vanuatu
	1999
	212 000
	19%

	Total
	
	8 345 400
	48% (excluding Timor-Leste)

	Total (excl PNG)
	
	3 145 400
	78% (excluding Timor-Leste)


Source: Woodruff (2007) - drawn from the PIREP Regional Overview Report (SPREP 2005) and East Timor data sourced from discussion with World Bank (Hook 2009).  
Section 1 – Pacific Energy Use and Dependence on Oil
In a historical context, the Pacific has not always been an importer of energy, in the 19th century, the Pacific was a net exporter of energy, in the form of whale oil, widely used as a lighting fuel.  However, by the late 20th Century the Pacific was a significant importer of energy - see Table 2.  The distances within and between countries in the Pacific are large and this provides not only logistical challenges for people but for policy making for small under resourced governments seeking to improve growth prospects and living standards.  Through its uses in electricity and transport, energy is a key input to growth but access varies widely within the Pacific region (see Table 1 for the big differences in electricity access).  This variation in access affects economic growth and lifestyles in the region.  
Table 2: The Value of Imported Oil in the Pacific and Share of Imports and Exports in 2005
	Country
	Fuel Import Value ($US millions)
	Fuel Imports as a Share of Total Imports (per cent)
	Fuel Imports as a Share of Total Exports (per cent)

	Cook Islands
	6.2
	8.4
	86.1

	Federated States of Micronesia
	17.3
	13.0
	88.3

	Fiji
	340.2
	23.5
	50.0

	Kiribati
	5.7
	10.0
	172.7

	Marshall Islands
	20.4
	37.3
	224.2

	Nauru
	not available
	not available
	not available

	Niue
	not available
	not available
	not available

	Palau
	12.4
	13.0
	104.5

	Papua New Guinea
	358.7
	25.1
	16.2

	Samoa
	22.6
	15.1
	160.3

	Solomon Islands
	11.7
	27.4
	15.8

	Timor-Leste
	not available
	not available
	not available

	Tokelau
	not available
	not available
	not available

	Tonga
	17.6
	25.5
	293.3

	Tuvalu
	not available
	not available
	not available

	Vanuatu
	12.8
	14.3
	64.3


Source: Woodruff (2007) sourced from ADB (2005a) and IMF various years.  
In terms of sources of energy, most PICs primarily depend on a combination of biomass (for cooking) and petroleum products for their commercial energy needs.  With the exception of hydroelectric power in some countries (particularly PNG, Fiji, Federated States of Micronesia, Samoa and Vanuatu) and geothermal in one (PNG), commercial energy in the Pacific region is synonymous with petroleum products. However, accurate and up-to-date data on imports and usage by sector is difficult to obtain.  An earlier study, using data from the 1992 Pacific Regional Energy Assessments
 did attempt to disaggregate fuel use by sector. At that time, 48% of imported fuel was used for transportation and 37% for power generation (World Bank 1992).  In wider sense of energy usage, biomass energy in the form of fuel wood and agricultural residues accounted for about 50% of total energy use in the region.  Of household energy usage, some two thirds were used in households for domestic cooking and one third for processing heat and electricity (Institute of Natural Resources, 1994). Excluding the use of biofuels, renewable energy continues to be a small contributor to energy supply.  For example, in Kiribati it represents less than 1 per cent of all electricity production (Mala et al 2009). While there is some opportunity for renewable energy in transport (such as coconut oil blended with diesel) being used with oil based fuel in transport but it is with the domestic use of energy where the most change can be made. Table 2 displays the cost of petroleum imports in the Pacific and the high cost it places on the Balance of Payments.  Several countries have fuel imports greater than all exports.  
The Pacific is a net importer of energy and with the exception of Papua New Guinea and Timor-Leste there is an absence of known oil resources.  As a result, future rises in the price of oil will have significant effects on the Pacific, putting upward pressure on inflation rates and lowering economic activity.  For example, during the 2007-08 the rise in oil prices represented a loss of real income to fuel consumers, which implied that aggregate demand in net oil-consuming countries was weaker than otherwise and had a negative effect on economic growth.  
The intensity of oil use
 is over 80% in the Pacific, with countries such as the Cook Islands, Kiribati, Nauru, Solomon Islands, and Tonga, relying almost exclusively on petroleum for their commercial energy requirements. As a result, Governments in Timor-Leste and PICs face challenges in responding to fuel price movements and managing energy supplies.  The UNDP (2007) undertook an analysis of the vulnerability of various states in the Asia-Pacific region to oil price increases and found that four of the seven most vulnerable countries were in the Pacific.
  This has economic effects as energy provides an essential input into economic production, predominately through transport and electricity services.  It also affects wider community welfare through the price of fuels for cooking, the cost of goods delivered and access to local and overseas markets; and expenditures for fuel and fertilizer inputs for agriculture, forestry and fisheries.  High oil prices can significantly weaken macroeconomic policy management through increasing inflation, reducing growth and weakening balance of payments.  A 2008 IMF report found that Tonga, Fiji and the Solomon Islands were likely to undergo a large reduction in foreign reserves if oil prices increased by 20 per cent (IMF 2008a).  
The region’s remoteness from international markets and heavy dependence on imported goods and fuel mean that Pacific countries can be particularly vulnerable to energy price shocks.  Inefficient fuel procurement arrangements and local regulatory frameworks and the poor state of fuel-related infrastructure, including ports and storage, add further to prices paid for fuel in the region.  High energy prices also affect the ability of governments to deliver services to the poor and those in remote areas and it can constrain business activity and increase the price of transported goods.  However, this cost disadvantage may actually work to the benefit of programs that seek to improve energy efficiency or develop alternatives such as renewable energy.  
Working towards diversification in energy is important as energy demands are likely to increase over time.  Although most of the region is unlikely to undergo a high degree of industrialization, greater energy intensity (per unit of GDP) is nonetheless likely to arise from increased consumption related to the use of more energy intensive goods and services.  While it is not a direct relationship, higher GDP is correlated with higher rates of energy usage.  In higher income PICs such as Palau and the Cook Islands there is already a relatively high GDP and high level of energy use which is matched in Guam, French Polynesia and New Caledonia (SPREP 2005).  Reviewing data from the 2005 Pacific Islands Renewable Energy Project (PIREP) series, petroleum fuel use varies considerably amongst the PICs.  This partly reflects differences in energy usage and the coverage of electricity in various countries and vastly different geographies.  In 2003, four PICs used 200 litres or less per capita of petroleum fuel per year (Kiribati, PNG, Solomon Islands, and Vanuatu), most were in the 300–700 litre range (Fiji, FSM, Samoa, Tokelau, Tonga and Tuvalu) and several consumed 1,000 litres or more (Cook Islands, Marshall Islands, Nauru, Niue), with Palau having by far the highest consumption, at about 5,800 litres/person.
 
In the medium term, energy intensity in the region is expected to increase as Pacific economies proceed with structural transformation (towards the services sector) and modernization. Household and services sectors will drive an increased demand for energy to sustain economic expansion and changes in lifestyle. The increase in energy intensity will be more pronounced in the Fiji Islands and Papua New Guinea, where some degree of industrialization has been achieved. For most of the PICs that are unlikely to industrialize, rising energy intensities will be driven by expansion of the services sector (especially tourism) and household demand. While the increase in energy intensity for these countries may be less substantial compared to Papua New Guinea and the Fiji Islands, it will nonetheless be significant.  With the expected increase in energy requirements there is a need for measures to enhance energy security in the region. Failure to address current dependence on oil as a source of energy will not only result in continued exposure to adverse external shocks from a volatile world oil market but will also inhibit prospects for sustained economic growth and development in the Pacific region. 
The following Table 3 outlines the sectors that are major users of fuel and also highlights the specific needs of the poor.  The use of fuel for lighting and cooking is predominately amongst the poor and non-urban population who are usually not connected to the electricity grid.  

In rural areas, there is often little or no electricity (or cash to purchase fuel) thus biomass provides the bulk of energy needs.  All fuel supplies come from urban centres and are often sold at a much higher cost and are less frequent in delivery.  Transport costs play a major role in any remote community’s ability to move items to and from market and keep in contact with the outside world.  For these communities that use a combination of fuel for cooking and lighting or local biomass for cooking there are a range of benefits from having electricity.  In particular, better quality lighting in the evenings allows for work and study or gives local businesses the opportunity to provide low cost phone recharging facilities or allow households to use radios and other appliances.  The opportunities for the community move across economic and social boundaries and can include gains in local health and education.
 However, this does pose an ongoing cost for local communities with regular operational and maintenance expenditure required.
  
Table 3: Major Uses of Fuels in the Pacific

	
	Diesel
	Kerosene
	Gasoline

	Major Sector Users
	Transportation (vehicle and shipping)

Agriculture

Electricity generation
	Households for lighting and cooking
	Transportation (private cars and small commercial vehicles)

	Relevance for Low Income Communities
	Used directly by low income farmers and transport used by low income households
	Important for lighting in non-electrified households. 

Used for cooking. 
	Transportation: but most depend on public transport and trucks that usually use diesel


Note: Aviation fuel is not included.  

Source: UNDP (2007) with adjustments made by author. 

In urban areas, part of the problem of increased oil prices relates to the macroeconomic impacts related to inflation, and the balance of payments that can greatly affect households.  The areas near the capital city often have far higher rates of electrification allowing alternatives to the use of biomass or fuel oil for cooking, heating and lighting.  However, connection rates amongst the poor are usually low and in the cases of peri-urban settlements they are sometimes connected using illegal connections.  Moreover, there is also a greater chance that traditional biomass may not be available in sufficient quantities for cooking or be inaccessible if on traditional land, as a result, the urban poor may be more likely to use oil and the burden of higher fuel prices may fall more heavily on them.  In addition, poorer people are more likely to depend on public transport to commute to work and school again placing a higher burden on them when facing higher fuel prices  
The specific aspect of Timor-Leste and PICs results in specific challenges in the provision of modern energy services.  Petroleum products have been the mainstay of Pacific economic and social uses of energy but the region’s vulnerability to oil should encourage diversity.  This is looked at in section 2.  In section 3, there is a preliminary assessment of what the current dependence on oil means for poverty reduction and progress toward the MDGs.  

Section 2 – The Role of Renewable Energy
Renewable energy refers to energy sources that produce energy by transforming natural phenomena (or natural resources) into useful energy forms that can be replenished and be sustainably used without causing adverse damage to the local environment.  It is an alternative to conventional sources of energy in power generation, hot water and space heating, transport fuels and rural off-grid energy.  The main uses of renewable energy include: 

· Providing support to grid based energy either through assistance during peaks or substituting the use of thermal sources for base load.  The use of solar water heating to reduce peak demand or the use of solar panels that can provide distributed generation opportunities into the local community.  In Fiji, renewable sources such as hydro, bagasse and wind provide the bulk of grid connected electricity for Viti Levu with diesel and heavy oil generators being used to provide assistance during peaks; 

· Supplying electricity to off-grid communities that have either previously used small scale diesel generators or have not had any electricity.  The use of solar and wind energy or hybrids or pico hydro can provide a new source of energy or a more reliable and less costly source of electricity to these communities.  These might lead to improvements in living standards and possibly provide new opportunities for business; and
· The supplementation or substitution of fuel oils for transport or for diesel generators.  Coconut oil, palm oil and ethanol can all be mixed in different proportions with fuels oils.  These blends can reduce oil dependence and improve self-sufficiency for remote communities or the whole country.  
The function of increasing renewable energy is to give countries a several fold benefit:  

· Diversity in sources to improve reliability in energy planning especially in off-grid communities;

· Reductions in balance of payments and budgetary costs associated with oil imports;

· Reduction in greenhouse and pollution costs associated with use of fossil fuels; and
· Higher level of national welfare from improvements in sustainability and productivity in the energy sector.  

Renewable energy provides a possible way to reduce dependence on oil and also to broaden the range of energy sources being used to generate electricity, energy for cooking and household and industry transportation.  Much of the recent focus of donor and PIC national governments has been about increasing the role of renewable energy but the full range of alternatives are not available for all the PICs (for example, wind, hydro and geothermal are limited to some countries).  Despite these limitations there are ambitious plans being implemented that see renewable sources providing an increasing amount of energy for the PICs.  The practical application of islands relying on renewable energy is occurring on several islands in Europe as they draw much of their energy needs from renewable sources.  Donors are supporting alternatives to traditional thermal energy, Box 2 details a range of recent and ongoing donor programs operating in the region.  

In terms of off-grid connection, renewable energy provides a lot of alternatives for isolated communities.  For example, a World Bank program in Papua New Guinea provides LED lighting with batteries charged from small solar recharges can make a difference in communities through allowing children and teachers to work at night (Hook 2009).  Community based solar programs in Kiribati and Bangladesh lead to energy being available for lighting and small appliances such as radios.  The main options for renewable energy are outlined in Table 5.  Many of these options can be refined in terms of scale to provide energy to both grid and off-grid based schemes for a household or a community.  For example, hydro can be scaled using a pico, micro or mini system for a community and large scale hydro can provide great amounts of reliable electricity for a national grid.  Economies of scale often see the cost of electricity fall with scale.  There are many examples in PNG and the Solomon Islands where small scale hydro is used and in Fiji for large scale hydro such as the one at Monasavu – which is capable of supplying up to two-thirds of Viti Levu’s electricity supply.  

The urban and rural use of energy as well as the issues associated with grid and non-grid energy needs place a range of demands on renewable energy.  Renewable energy while likely to continue growing in importance cannot provide a solution to all energy issues in the region.  Energy is not the same product with different groups having different demand and supply of the product and the ways of using that energy means that different communities and groups of citizens in the same country can have substantially different types of requirements.  Consider the range of different problems facing rural and urban areas and production of grid connected and off-grid electricity and the requirements of households and businesses.  

· Urban electrification and main island grid systems function with great variability and in many states ‘brown outs’ are common.  Many grids face problems in terms of a lack of maintenance of the transmission and distribution system to reduce system losses from inefficiency and theft.  Many utilities in the PICs struggle to ensure that major users pay their bills and in several counties various government departments and agencies are the main clients not paying.  This can provide perverse incentives, for example, without paying the cost of electricity a water utility may continue to pump water at peak times rather than when it is off-peak and may not repair and maintain water pumps and fix leakages which can be costly in terms of energy.  Throughout the region, restrictions on the price of energy result in consumers paying less than the variable costs of operating the grid, which in turn encourage the run down in capital by the supplier, the inefficient use of electricity by industry and the construction of energy inefficient homes by consumers.  

· The provision of energy services to rural and remote areas is difficult because of the dispersed and isolated nature of the various communities.  Extension of grid based services can be practically impossible or can prove costly and deliver unreliable services.  Even if states in the region had the resources to extend the grid to all areas there remains the question about ability of low income households to contribute towards the payment of these services.  

	Box 2: Pacific Renewable Energy Programs – A Snapshot  
In the Pacific as in other regions there has been a range of donor programs that have sought to assist the development of renewable energy resources.  The main agencies that have been involved include the World Bank, Asian Development Bank, United Nations Development Program (UNDP), the Pacific Islands Applied Geoscience Commission (SOPAC), The Secretariat of the Pacific Regional Environmental Program (SPREP), Pacific Power Association (PPA), the Japanese International Cooperation Agency (JICA) and Ausaid.  Some of the recent programs in the region include: 

· Renewable Energy and Efficiency Program (REEP) – from 2004 to 2006 was an ADB technical assistance project funded by the Government of Denmark on practical and affordable investments in renewable energy and improved energy efficiency in Samoa and Fiji.  It was a project development exercise focusing on private sector involvement and rural area development. 
· Pacific Islands Renewable Energy Project (PIREP) – from 2003 to 2006 was a UNDP/GEF SPREP preparatory effort covering 15 PICs.  It was focused on assessing issues and options for the development of renewable energy in the region and developed as regional project.  

· Pacific Islands Energy Policy and Strategic Action Planning Project (PIEPSAP) – 2004 to 2008 was a UNDP/Danish-funded SOPAC project aimed at strategic planning, national energy policy and regulatory development.
· Renewable Energy and Energy Efficiency Partnership (REEEP) from 2008 to 2012 is an Ausaid funded program that seeks to act as a regional enabler for sustainable energy systems.  The focus is on providing funding for projects, financing and capacity building. 

· Pacific Islands Greenhouse Gas Abatement through Renewable Energy Project (PIGGAREP) from 2007 to 2012 is a UNDP/GEF SPREP project that seeks to promote renewable energy alternative by removing the major barriers to cost-effective renewable energy technologies.  

· Sustainable Energy Finance Project (SEFP) 2007 to 2012 is a World Bank project that seeks to increase the adoption and use of renewable energy through improving the ability of local financial institutions to provide finance for renewable energy equipment purchases.  

· The REP-5 program is funded under the 9th European Development Fund Assistance to the Energy Sector in Five ACP Pacific Island States. Funding begun in January 2006, and will run until December 31st 2009. The five countries covered by the program are the Federated States of Micronesia (FSM), Nauru, Niue, Palau, and the Republic of the Marshall Islands (RMI). REP-5 will implement renewable energy and energy efficiency projects in these five countries as a means of helping them reduce their dependency on imported fossil fuels and increasing the availability of electricity services to their outer island communities.

Source: Various websites and interviews.  


One important aspect in understanding renewable energy is the price of the production of electricity.  Table 4 has some analysis undertaken by the ESMAP and the World Bank.  Compared to the conventional diesel generator many small scale renewable energy options are cost effective.  

Table 4: Renewable Power Technology Generating Costs (USc/kWh)

	Technology
	Rated Output kW
	Average Levelised Cost

	Solar
	0.050
	61.59

	Solar
	0.300
	56.09

	Wind
	0.300
	34.57

	PV-Wind hybrid
	0.300
	41.78

	Biomass Gassifer
	100
	8.96

	Pico/Micro Hydro
	0.300
	15.14

	Pico/Micro Hydro
	1
	12.73

	Diesel/Gasoline Generator
	0.300
	64.63


Source: ESMAP 2007a

Note: the average levelised cost is calculated on the basis of capital outlays, operational and maintenance costs and fuel costs.  Costs for Solar PV, Wind and hybrids are expected to fall by up to 20 per cent by 2015.  
The estimates included here provide a general idea of the costs as the estimates are not specific to the region nor does it include any financial benefits that might arise from the sale of Certified Emission Credits.  From the experience of previous projects
, it is highly likely that there would be higher capital costs as well as increased operational and maintenance charges.  However, this does not mean that renewable energy would be uneconomic nor that cost alone should drive the choice of energy source – reliability of supply is possibly more important in remote areas.  Attachments 2 and 4 reflect on different schemes in Kiribati and Bangladesh and the innovative ways that they taken to ensure payment by the villages that install renewable energy.  In the next section is looked at some of the factors that affect the cost of renewable energy in the Pacific and its ability to be a viable alternative.  

Table 5: Renewable Energy Options

	Renewable Options
	Opportunities
	Countries
	Notes

	Biomass – household cooking
	A widely available input for households. 
	The entire Pacific
	Could result in unsustainable wood collection. 

	Biomass – electricity generation
	Waste from agriculture (rice, palm, coconut or sugar) and forestry can be used to produce electricity. 
	Countries with large scale commercial agriculture (PNG, Solomon Islands and Fiji).  
	Requires large capital outlays but is available and used in Fiji. Land area in several states is limited.  

	Biomass – gasification
	Most carbon based waste can be used to produce a burnable gas. 
	The entire Pacific
	Issue with scale and cost. There are no working models in the Pacific.  

	Biodiesel
	Practical and proven replacement for diesel fuel.  
	The entire Pacific
	Costs associated with producing the biofuel require high fuel prices.  Land area for required plantations is limited.  

	Ethanol
	Well proven petrol replacement. 
	Sugar production in Fiji and PNG with developed milling capacity. 
	Large amounts of agricultural land are required for ethanol production. There is also concern about it competing with food production.  

	Hydro (includes pico, micro and mini)
	Reliable and well known technology. 
	Favours states with permanent water sources or those with mountains to ensure storage (PNG, Fiji, Vanuatu, Solomon Islands and Samoa).  
	Large scale hydro involves large capital works and financing.  Distribution, transmission and maintenance are important. 

	Geothermal
	Requires specific geological conditions to enable cost effective access. 
	Known resources are available in PNG, Fiji, Vanuatu and Samoa.  
	Large capital costs are required for development.  

	Wind
	Regular wind above 6 m/s are the best sites for development. 
	The entire Pacific although it is restricted in small states with limited land space. 
	Wind energy is site specific.  The equipment needs to be durable and able to cope with adverse weather conditions. Large proportions of wind energy may adversely affect the impact on the local electricity grid.

	Solar – thermal
	Variety of uses by households and businesses for hot water.
	The entire Pacific.
	Reliable and commonly used renewable technology. 

	Solar – photovoltaic
	Variety of uses by households and business through grid and non-grid connections. 
	The entire Pacific. 
	Provides cost effective electricity for off-grid connections.  Large scale PV projects are expensive.  Systems require regular maintenance of panels and batteries. 

	Ocean Thermal Energy Conversion (OTEC)
	Developing technology. 
	The entire Pacific. 
	Requires development of sea cable and distribution network.  There are unknown issues relating to the system and the local environment.  

	Wave and Tidal Power
	Developing technology
	Favours nations further from the equator.  
	Requires development of sea cable and distribution network.  Could affect reefs and local tourism.  


Source: Summary of the alternatives in SPREP (2005) with additional comments from Author drawn from discussion and interviews. 
Section 3 – Energy and development and its role in poverty alleviation
Poverty is a real and growing problem in the Pacific.  The ADB (2004) warned of growing poverty in the Pacific Islands, where over 40% of the population is estimated to be disadvantaged.  The UNDP, World Bank and other agencies have highlighted the development challenges for the region, including disappointing macroeconomic performance, increasing poverty, increasing environmental degradation, and limited progress in gender equity.  Energy is a key input into economic growth and an important aspect of poverty alleviation.  At the national level, high energy prices affect the cost of many goods through higher input and transportation costs.  These can place a drain on household, business and government, reducing consumption and investment. In addition for government, there could be budgetary effects on important social spending such as education and health.  
	Box 3: Fiji Case Study – Driti Village Solar Refrigeration Project

A successful project demonstrating how a solar refrigeration project improves livelihoods of communities is the Fiji Department of Energy project at Bua.  In 2004, the Department installed 9 solar panels to a refrigerator house and this enabled the community to store their harvested fish for sale at a later date.  The project further increased the flow of income for the Villagers, as previously they could only harvest limited amounts of fish because of the lack of time available to sell them fresh and the distances to markets.  

The Solar Refrigeration project is managed by a Women’s Committee.  One of the requirements of the project is that the committee pays a monthly repair and replacement fee of FJD30.  The committee established a bank account through a rural banking service whereby monthly operational and maintenance fees are deposited.  

Spare capacity in the amount of solar energy produced is used by the community for lighting and the refrigerator is also used by the local shop to store cold items which are sold to the community.  For example, ice blocks can be stored and sold to the children in the village for additional income.  

Women and youth in the village are empowered through the technical training associated with managing the project, and the extra income earned goes towards education and other needs.  Thus the project provides support for the local fishing industry, allows the development of new business opportunities and improves the involvement of local women and young people in decision making.  
Source: Fiji Department of Energy (2007a) and ESCAP (2005). 


The UNDP (2007a) found that some of the key energy poverty issues and linkages in the Pacific context are: 
· The effect of the rising cost of petroleum products on households; 
· Limited household electrification, in particular in rural areas, the challenge of rugged terrain and long distances between islands and the isolation of villages and households; 
· The widespread use of traditional biomass for cooking; 
· Limited demonstration of effective models for improving energy access to rural areas especially in Melanesia; 
· Limited options for real income generating activities;
· Serious data limitations for both poverty and energy in particular at primary data levels; and
· Limited investments that seek to integrate energy in development of sectors such as health, water, forestry, and agriculture/food security.  
While these factors vary in the region they generally become worse with greater size and distances in the country. Some of these factors are revisited in other parts of this paper.  
As mentioned earlier commercial energy requirements are predominately met through imported petroleum products and this affects countries in several ways. At the macroeconomic level, rises in oil price have the potential to temporarily increase the headline inflation rate and if they become ingrained in price and wage setting behaviour then it could translate to higher inflation.  Oil price shocks are also usually associated with a slowing domestic economy, weaker household consumption, decrease in private investments and rising unemployment rates.  During the 2008, the peak in the price of oil in mid 2008 was worsened by the combined effect of the rise in food prices.  This meant that many PIC governments in 2008 had to act to ensure the maintenance of price and balance of payments stability – although any reductions in taxes or new subsidies can worsen already fragile fiscal settings in many of these countries.  

A review of inflation rates in PICs over the last several years suggests a moderate pass through effect of higher oil prices, at least at the aggregate level.  However, weak data quality due to dated CPI baskets and often poor survey coverage, including the lagged effect of any price increases, can mean that the full effect of earlier oil price increases may take some time to flow through.  Table 6 show that in several countries the price effect has been steadily filtering through in the last 24 months.  There has been a large amount of discussion in the press about the effect that rising energy prices has had on Pacific communities.  In the Marshall Islands, the concerns about the effect of rising fuel prices led to a declaration by the Marshall Islands President of an Economic State of Emergency.  Table 6 divides the region into geographical areas.  Spikes in prices can be observed in PNG, Marshall Islands, much of Polynesia and the Solomon Islands.  

The key channel of transmission of high prices through to domestic economic activity is from lower consumer and investment spending.  Increases in retail fuel prices act as a ‘surcharge’ on household income reducing discretionary income and the volume of household consumption expenditure.  Businesses experience rising input costs, but since consumer prices often move slowly in the short-run, the full cost increase cannot be passed onto final prices to consumers.  Businesses must reduce spending in order to increase profitability (or reduce costs) and the sacrifice is usually investment spending and routine maintenance.  This effect is worsened for those parts of the economy that face regulated prices such as electricity tariffs or bus and taxi fares providing additional financial pressures for these businesses.
  There will be further negative impacts on economic growth through reduced exports to the extent that growth in major trading partners is reduced or local prices rise faster than trading partners.  In PICs the high transport costs also mean fewer visitor arrivals affecting the important tourism sector.  

Table 6: Pacific Inflation and Oil Prices, 2000-2008 (% change from previous year for CPI and US$ for oil prices)  

	Micronesia
	
	
	
	
	
	
	
	
	

	
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008

	Kiribati
	0.9
	7.1
	3.2
	1.9
	-1.0
	-0.3
	-1.5
	3.8
	5.3

	Marshall Islands
	-0.9
	1.8
	0.4
	-2.8
	2.2
	4.4
	4.3
	3.1
	22.8

	Micronesia, Fed. States of
	2.1
	0.5
	-0.1
	0.1
	2.3
	4.2
	4.7
	3.2
	5.3

	Nauru
	na
	na
	na
	3.1
	2.4
	2.7
	3.5
	2.3
	4.5

	Palau
	na
	0.4
	-1.3
	0.9
	5.0
	3.9
	4.5
	3.2
	5.3

	World price of oil
	28.2
	24.3
	25.0
	28.9
	37.8
	53.4
	64.3
	71.1
	107.3

	
	
	
	
	
	
	
	
	
	

	Melanesia (plus Timor-Leste)
	
	
	
	
	
	
	
	

	
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008

	Fiji Islands
	1.1
	4.3
	0.7
	4.2
	2.8
	2.4
	2.5
	4.8
	7.7

	Papua New Guinea
	15.6
	9.3
	11.8
	14.7
	2.2
	1.8
	2.4
	0.9
	9.3

	Solomon Islands
	7.3
	6.9
	9.4
	10.0
	6.9
	7.3
	8.4
	7.6
	15.0

	Timor-Leste
	na
	3.6
	-0.4
	0.1
	0.8
	1.8
	4.0
	8.7
	9.0

	Vanuatu
	2.5
	3.6
	2.0
	3.0
	1.4
	1.2
	2.0
	3.8
	4.5

	World price of oil
	28.2
	24.3
	25.0
	28.9
	37.8
	53.4
	64.3
	71.1
	107.3

	
	
	
	
	
	
	
	
	
	

	Polynesia
	
	
	
	
	
	
	
	
	

	
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008

	Cook Islands
	na
	8.7
	3.4
	2.0
	0.9
	2.5
	3.4
	2.4
	4.4

	Samoa
	1.1
	3.8
	8.1
	0.1
	16.3
	1.9
	3.8
	5.5
	6.5

	Tonga
	6.3
	8.3
	10.0
	10.7
	11.8
	10.0
	7.2
	5.1
	8.0

	Tuvalu
	3.9
	4.6
	5.1
	3.3
	2.8
	3.2
	3.8
	3.3
	5.3

	World price of oil
	28.2
	24.3
	25
	28.9
	37.8
	53.4
	64.3
	71.1
	107.3


Note: World price of oil is an average of UK Brent, Dubai, and West Texas Intermediate crude oil prices, in US$ a barrel
Source: Asian Development Outlook (ADO) various years and IMF (2008)
At the household level, the burden of the rise in fuel and food prices can disproportionately affect lower income households and those in rural and remote areas.  This conclusion is partly supported by Table 7 that shows the proportion of household budgets in several PICs for fuel and transportation.  Table 7 draws on household expenditure data for urban and rural communities in several PIC economies.  The data for Marshall Islands and Tuvalu indicate that in these two countries there is a substantially greater share of rural income spent on fuel, electricity and transportation and thus these areas have a greater exposure to high oil prices. It should also be noted that these studies predate the price increases in oil in 2007 and 2008 and that the shares might be higher and the urban/rural disparity even greater in these two countries.
Access to affordable and reliable energy is a necessary prerequisite to economic development and poverty reduction.  Access to energy was explicitly identified at the World Summit on Sustainable Development in 2001 as essential for achieving the MDGs.  A 2005 rural household energy use survey in Fiji supported by the UNESCAP and UNESCO (Fiji DoE 2006) showed a strong correlation between household expenditure (or to a lesser extent income) and the consumption of modern energy forms such as kerosene, LPG and electricity.  Those who used mostly fuel wood were households with less income.  For example, PNG, Solomon Islands and Vanuatu that have the lowest pacific HDI rankings and also have the highest percentage of households that cooks primarily with wood and other biomass.  In addition, in the Solomon Islands, over 95% of rural households use wood for cooking as opposed to 63% of urban households (Solomon Island National Statistical Office and the UNDP Pacific Centre 2008).  

Table 7: Share of fuel, electricity, and transportation costs in household expenditures

(Selected Pacific countries, in %)

	Pacific Countries
	Urban
	Rural

	Federated States of Micronesia (FSM)*
	13.7
	16.3

	Palau*
	9.0
	9.0

	Republic of the Marshall Islands (RMI) 
	5.6
	19.7

	Samoa
	13.5
	11.6

	Tuvalu
	3.2
	10.0


Notes: 

1. Figures presented above generally capture household expenditures on domestic fuels (i.e., for cooking, generators, etc.); electricity charges; and fuel for personal transport, as well as fares for public transport. 

2. Estimated shares for countries marked with “*” are slightly overstated due to the inclusion of non-oil related expenditures in aggregate HIES accounts (i.e., water bills, telephone and postage charges in FSM; expenditures on water and other utilities in Palau.

3. Urban areas are defined as follows: FSM – Chuuk and Pohnpei; Palau – Airai and Koror; RMI - Majuro and Ebeye; Samoa – Apia; Tuvalu – Funafuti. The remaining areas in each country are therefore classified as rural. 

Source: Estimates based on the results of latest available Household Income and Expenditure Surveys (HIES) of included countries, i.e. FSM (2007); Palau (2006); RMI (2002); Samoa (2002); and Tuvalu (2006).

The UNDP (2007) has sought to assess the linkages between high oil prices, the MDGs and increase use of renewable energy.  While the relationship is complex some of the conclusions included: 

MDG 1: Eradicate extreme poverty and hunger – higher retail prices of fuels and petroleum products can have economy-wide inflation and/or recessionary impacts.  Renewable energy can reduce those price pressures.  
MDG 2: Achieve universal primary education – education costs will rise if the rate of inflation increases.  Higher costs will affect the ability of poor children to attend school.  Increased transport costs will affect the access of non-urban children to schooling.  An increase in renewable energy can reduce the amount of government and household expenditure going to fuel that can be reallocated to education.  
MDG 3: Promote gender equality and empower women – households forced to switch back to traditional biomass fuels may lead to additional time demands on women and children for fuel collection.  Financial pressures for families may lead to the withdrawal of girls from school.  However, the movement of non-working women into work may increase gender equality.  Attachment 1 details energy issues and their relevance to gender issues in the Pacific.  The use of renewable energy can allow increased time for women and children to undertake other tasks in the evening such as income generating activities, social gatherings and education.  
MDG 4: Reduce child mortality – use of inefficient wood and coal burning stoves will raise pollution within homes to the detriment of infants.  Health care costs will increase due to general inflation.  Health care in remote areas can be improved by the use of reliable renewable energy.  
MDG 5: Improve maternal health – higher medical and travel costs may prevent poor women from obtaining proper pre and post-natal care.  Care for women in remote areas can be improved through the use of renewable energy.  
MDG 6: Combat HIV/AIDS and other communicable diseases – higher transport and health service costs can slow efforts to prevent the occurrence of epidemics and other communicable diseases.  Care for sick in remote areas can be improved through the use of renewable energy to store necessary medicines.  
MDG 7: Ensure environmental sustainability – to reduce oil dependence, there will need to be significant increases in investment in renewable energy and energy efficiency.  Renewable energy provides an opportunity for greatly reducing various greenhouse gases associated with conventional energy production.  
MDG 8: Develop a global partnership for growth – the expansion of markets for renewable energy and energy efficiency will allow for new opportunities for international cooperation.  Lessons from the use in renewable energy on remote islands in developed states can be shared with other developing states that face similar problems for remote areas with non-grid electricity.  
Overall, most PICs and Timor-Leste continue to lag in being able to progress the basic services that support the MDGs.  In terms of MDG 7 and 8, renewable energy technologies can benefit households in the Pacific in many practical ways, the type of benefits include:

· Savings in household expenditure – reducing the amount of fuel being purchased and imported; 

· Savings in time and effort – such as less time spent collecting biomass or traveling to markets to purchase fuel; 

· Improvement in the quality of energy services – renewable energy can be a more reliable energy source for remote communities with unreliable fuel deliveries; and
· Improve prospects for home based businesses – allowing home based work to occur in the evenings including mobile phones and lamp charging. 

Section 4 – Constraints to Renewable Energy and Policy priorities
On paper the challenges facing thermal based energy in the Pacific region appear to be ideal for placing renewable energy on a sound cost competitiveness basis.  Reviewing the estimated costs in Table 4 indicates that diesel generators need not be the first option for off-grid communities.  Even as a source of energy for grid connected areas, renewable energy such solar hot water systems can provide a reduction in electricity demands for heating.  Similarly, hydro and geothermal if close to urban centres can provide a supplement (as a peak source) or replace existing thermal energy.  Furthermore, in the last 20 years there have been substantial improvements in the effectiveness of renewable energy and decreases in the costs and further gains in efficiency are expected in future years.  Thus when considering the challenges of remoteness, small demand, high fuel prices and availability of indigenous resources it appears the Pacific is ideal for renewable energy.  
Despite this positive starting place, Jafar (2007) notes that most approaches to renewable energy in the Pacific over the past 15 years have largely failed to develop into viable alternatives to conventional approaches.  In particular, the PIREP regional summary report in 2005 said ‘although a number of small scale rural renewable energy based electrification projects have been carried out in the PICs over the last two decades, their impacts have been minimal.’  For example, reviewing the Solomon Islands Household Expenditure Survey in 2005-06, only 1.8% of rural households use solar power as the primary source for lighting.  Similarly, Mala et al (2009) estimated that solar power provides less than 1% of total primary energy supply in Kiribati.  
Costs are not the only factor that drives the use of renewable energy.  A major part depends on policy direction and support from government.  Government can play a key role in the development and implementation of energy policy.  Energy policy can affect business investment choices for conventional, renewable energy, energy efficiency, and associated matters such as building design.  To understand the level of support for renewable energy policy it is important to understand the current direction (or lack thereof) and (dis)incentives in PICs energy policies.  In recent years this has improved for the Pacific, except for FSM, Palau, Tonga and Kiribati, all the PICs have now endorsed national energy policies and strategic action plans – and Kiribati is currently developing a policy with support from SOPAC.  The policy development was part of a SOPAC/UNDP/Govt of Denmark PIEPSAP project (over the period 2004-2008) that assisted Fiji, Nauru, Niue, Samoa, Solomon Islands, Tonga, Tuvalu and Vanuatu with development of national energy policies and strategic action plans. All of these endorsed policies have renewable energy as a component.  The example of Tonga’s renewable energy bill is discussed in Box 4.  

Unfortunately, despite the policy statements and strategies the reality is that in many cases there is little effective policy coordination and implementation.  A 2007 SOPAC report notes that 10 of 14 Pacific Countries include energy in their National Sustainable Development Strategies (NSDS) but energy is generally treated as a stand-alone sector without any links to national priority areas or budgets.   One outcome of the absence of capacity and policy direction is that power utilities de facto play an important role in renewable developments although this does not absent government from having a role as most of the utilities in the Pacific are owned by government (except in Vanuatu).  
Although the PIC energy institutions and regional organizations have developed some capacity for developing and managing small-scale renewable energy systems, the continued importance of oil for energy and small contribution of renewable energy indicates that most states have not generally been able to effectively deal with the energy challenges at the national-level.  Johnson (2008), has been critical as the results have tended to be generic, with little sense of priorities or costs, poor links to national planning efforts, often limited apparent national ownership, and generally unconnected to the national budgeting process.  Even where there is reasonable coverage of national energy sector issues, the levels of staffing, their allocation and capacity, all appear to have little relationship to key national energy sector priorities, which typically include reduced dependence on petroleum fuels.  In general (and arguably partly as a result of donor priorities), most pacific national energy offices have little sustained, effective role in national energy matters, except to prepare national energy policies with sound objectives but limited influence on national development priorities, decisions or budget allocations.  
Renewable energy has not found a major place in national policy.  The various national energy offices appear to be focused on small-scale renewable energy for remote islands and rural communities although announcements of national targets by Tonga, Samoa, Niue and Nauru indicate that some states may be considering changes.  
Johnson (2008) highlights some of the key aspects of the challenges for renewable energy that states may face in seeking to elevate renewable energy policy: 

· Finance and fiscal issues: any subsidies for petroleum products affect the competitiveness of renewable energy alternatives.  Imports of renewable equipment are often subject to import duties in many states increasing their cost.  Oil imports provide an important source of revenue to governments and reductions in fuel imports can represent a risk to revenue.  Renewable investments often are perceived as high risk requiring state guarantees or the involvement of the utility that may not favour renewable energy; 
· Technology: engineering solutions are known but how the technology is constructed are site specific requiring local data for analysis.  For example, a SOPAC (2005) report was cautious about the construction of wind projects in the Cook Islands and highlighted the importance of site specific studies.  Some proposed renewable energy options are long-term needing large amounts of investment to proceed past the experimental stage.  For example, OTEC will require additional time and funding before it passes the experimental stage.  Many small countries have a small skills base unable to provide technical staff needed to service and maintain unproven and non-commercial technology; 
· Delivery modes: the lack of scale in many projects means it is difficult to attract competitive bidding for projects or maintain and keep reliable spare parts, repair and training facilities.  Barriers to business in the region are high (identified by the World Bank in the Doing Business Survey) and there is an absence of data for assessing wind, solar and hydro energy costs in the Pacific and Timor-Leste.  There are serious issues regarding management and sustainability for many renewable energy efforts, but local skills can be developed and there are successful renewable energy schemes providing electricity to low-income rural households and communities that otherwise would have no electric power but the contribution remains small (see Attachments 3 and 5); and
· Legal and regulatory institutional issues: regulatory frameworks are important in providing clear incentives to businesses as well as giving producers and consumer’s information about the technologies.  In the Pacific regulatory regimes are often weak and pricing issues are in doubt (Holden et al 2004).  This makes it difficult for new energy providers to develop alternatives and obtain financial support.  Feed-in tariffs would reduce the business risk associated with renewable energy development and increase the likelihood of private sector involvement.  The creation of a new organisation (such as a renewable energy regulator) can have a ripple effect in existing government organsiations – budgets can be reduced and staff are spread even more thinly. With low levels of staffing and often little senior representation in Cabinet, many PIC energy departments often remain little more than bodies seeking donor project funding.  
	Box 4: The Renewable Energy Bill in Tonga

Responding to the demands for energy within the context of sustainable development involves balancing many complex and independent factors addressed in national, regional and international statements, policies and strategies.  Tonga has become one of the first states in the Pacific to develop legislation for Renewable Energy.  
Working with support from the SOPAC/UNDP/Govt of Denmark PIEPSAP project, Tonga’s legislation has the following objectives:

· To promote the development of the renewable energy in Tonga.

· To establish an authority to deal with matters relating to renewable energy.

· To empower such authority to regulate all matters relating to renewable energy. 

· To promote the implementation of commercially sustainable renewable energy based on electrification services by encouraging economically efficient investment in the use of and infrastructure to provide electrification services.  

· To promote access by people resident in the remote areas of the Kingdom to renewable energy services to the extent that it is reasonably and commercially practicable to provide such services.

To implement the Act the Government has provided an appropriation for the new renewable energy authority.  There has been a development of standards for matters relating to specification of renewable energy equipment and the production, storage and distribution of renewable energy.  Concession agreements with providers have been made publicly available.  There has been a transfer of physical assets and ownership to the provider.  The import of renewable energy technology is exempt from import duty and taxes.  The new authority has regulated the feed-in tariffs for renewable energy generated electricity, the operators and installers.  

Source: Drawn from a presentation made to World Bank in August 2008 by G. Zieroth. 


The absence of sound data, understanding by governments and public servants and little demand by consumers can all affect the willingness of governments to implement policy changes that can reduce the long-term national dependence on oil.  Johnston (2008) notes that there is a tendency to wait until proposals to donors for grant aid are nearly due, and then approach regional agencies and individuals for last-minute assistance in preparing them. The results are often substandard, though compliant, proposals. Because the agency or person responds to a specific request from the government concerned, there is often no time to consider, and advise governments on alternative uses for the funds.  As a result, one of the problems in the region is the absence of clear priorities for those governments that do own and operate major energy and transport providers in the region and appropriate mechanisms to maximize the benefits of any project.  

As suggested by Mala et al (2009), it appears that there is not a lack of energy resources in the Pacific, rather a poor level of infrastructure support and understanding of the right technology to harness renewable resources.  In particular, there is no apparent common ‘vision’ of the key changes required within the region to shift towards more sustainable energy use and how the region’s energy and regulatory institutions can best assist.  Weakness in government policy making and implementation compounds consumer reluctance to adopt new approaches.  As a result, almost by default oil appears entrenched by a combination of weak policy and a lack of demand for real alternatives.  
Section 5 Conclusion and Review

In times when the public calls for government to respond and ‘do something’, government requires a clear rationale of the nature of the problem to decide if the circumstances support government action.  However, there has been a poor history of confronting new policy challenges issues from past crises especially in the Pacific (Holden et al 2004).  Many governments have sought to shield consumers from the effects of commodity and oil price rises through a series of pricing measures that have sought to ‘regulate’ and limit the pass through of high prices.  While this provides short-term support to households, this is not sustainable for most states with poor fiscal health and there is a need to move towards a wider notion of sustainability in policy.
  
Oil dependence in the Pacific may continue to be high even in the medium to long-term.  Nevertheless, Timor-Leste and PICs can still reduce their long-term dependence on oil by using energy more efficiently, reduce demand and by harnessing energy sources such as hydropower, wind power, and solar energy that exist in the region.  The following points reflect important issues that have been raised in this paper and in other research reports (such as SPREP 2005 and PIESPSAP (2008)) that can affect the development and implementation of renewable energy policy:  
· Getting past the pilot stage. PIC energy offices devote much of their time to preparing proposals for small-scale renewable energy systems and implementation of projects. Yet the projects often ignore the many studies indicating which technologies and management systems have worked and failed. The mistakes of the past are often repeated, resulting in many badly-conceived projects with little chance of sustainability
 or wider successful replication.
· Planning often unlinked to high-priority needs. PIC governments often only respond to crises or opportunities instead of planning in advance or coordinating internally. If an opportunity arises for energy assistance, the energy offices tend to concentrate on, and request assistance for, what they know and understand (small-scale renewable energy) or a topical issue (e.g. biofuel). These are often approved uncritically through a national aid coordinating mechanism. There is seldom a good process to vet the proposals and allocate limited donor funds for high-priority efforts or develop a long-term renewable energy policy.

· Limitation of Renewable Energy Aid. Some renewable energy projects use technology that are sold as off-the-shelf products so that there is a tendency to not have the necessary follow up support in terms of repairs and replacement of equipment as well as the necessary technical training and support.  Current storage technologies remain unsuitable to accommodate a large scale penetration of intermittent renewable energy sources – such as solar and wind.  Opportunities may arise with the development of fuel cell technology but this is some time off.  

· Poor coordination within governments. Although every activity requires modern energy supply, there is a weakness in PIC energy strategies and policies to linking with other economic strategies. There are PIC climate change policies with no links to, or consistency with, national energy policies, even where both have Cabinet endorsement.  Similarly, there needs to be a greater effort towards integrated approaches to rural development (combining energy, health, education, agriculture and the environment).  
· Poor donor project development. Donors at times hire inappropriate consultants with little practical knowledge of the region to work with governments on potential project assistance and to design projects. Even where the project designs are appropriate, the range of assistance provided and the timescale for completion may not be. Almost inevitably, the PIC governments eventually approach one or several of the CROP agencies for assistance related to the now-unsupported project, including spare parts, management advice, rehabilitation, etc. Improved understanding of local energy needs requires involvement of the recipient community at the planning stage.  
· Poor data. Without accurate and up-to-date data, it is difficult to plan effectively. Yet no PIC has an accurate time-series of the detailed energy data that is necessary for effective planning.  Almost no PIC energy office has the time or resources for the routine collection and analysis of energy data, which suggests that it is not considered to be particularly important to them for policymaking and planning. Many decisions are made on the basis of poor data or no data at all.  Although it not as glamorous as developing new projects, basic data remains a real issue for sound policy development and implementation in Timor-Leste and the Pacific.  
· It is not just about generation: Energy and the way it is being produced and transmitted is going to be increasingly transformed in coming years.  For small grid connected areas there will be opportunities to use the household based systems from PV or wind and use it to create a community based energy grid using distributed generation.  Distributed generation is where the source of electric power is connected to the distribution network or on the consumer side.  This is fundamentally a different approach to the current centralized system that has been relatively ineffective in the Pacific and unable to adapt to the disaggregated nature of demand for energy.  However, this will require incentives in the grid to encourage the installation of renewable energy sources to the grid as well improvements in the management of networks by regulators and national power companies.  
The diverse circumstances in the Pacific require analysis of several types of case studies to understand the various efforts in the region.  The following case studies reflect the unique aspects of the region as well as the particular policy and regulatory challenges of the energy sector in the Pacific.  
The following attachments seek to complement the main text analysis.  
Attachment 1: Energy Policy and Women in the Pacific
Attachment 2: Experience in Developing Institutions for renewable energies – the experience of Kiribati
Attachment 3: Getting off the starting block – Can renewable project be more than pilots?
Attachment 4: Grameen Shakti – Financing solar home systems
Attachment 1: Energy Policy and Women in the Pacific
In a study, the UNDP (2004) found that energy planning for developing states often is focused on increasing the supplies of fuel or electricity, especially industrial and urban uses, with little attention to the energy demand characteristics of women, especially those in rural areas.  Rural energy demands for domestic, agricultural and small scale informal production activities, where women predominate, are often given low priorities.  While women are significant users of energy, they are poorly represented in energy policy, planning and development.  The formation of the Pacific Energy and Gender Network (PEG) enabled the development of education and awareness materials on energy and gender.  PEG adopted a Strategic Action Plan in Dec 2005 to progress the development of women’s energy needs.  
The following table identified some of the various aspects of women’s demands of energy.  

	
	Practical Needs
	Productive Needs
	Strategic Issues

	Electricity
	Pumping water. 
Mills for grinding. 
Lighting improves work conditions. 
	Increase possibility of activities in the evenings. 
Provides refrigeration for food storage and sale. 
Power specialized enterprises such as hair dressing and internet cafes. 
	Make streets safer and allowing women participate in evening activities. 
Opening education horizons through radio, TV and internet. 

	Improved Biomass
	Improved health through better stoves. 
Less time and effort and carrying firewood. 
	More time for productive activities. 
Lower cost for income generating activities. 
	Control of natural forests in community forestry management frameworks. 

	Mechanical
	Millings and grinding

Transport and portering of water and crops. 
	Increases variety of enterprises. 
	Transport allowing access to commercial and social/political opportunities.  


Source: Clancy, Skutsch and Batchelor (2003) in UNDP (2004). 
Some of the issues in energy and gender include:

· Traditional cooking methods do not lend themselves to modern energy.
· There remains an ease of access to fuel wood and coconut husks in most states preventing to use of LPG or electricity.  

· Affordability of stoves is an issue for most low income households.

· Difficulty in getting servicing of most modern household systems, adding to the costs after installation.

Activities that focus on the demand side rather than the supply-side appear to be able to positively reflect the needs of women better.  The UNDP (2004) suggest that in order to progress on the MDGs, energy should be considered within the context of community life, and energy policies and projects should be integrated in a holistic way with other programs related to health, education, agriculture and job creation. 

Improving energy access for women may require a wider strategy that incorporates improved small and medium business training and opportunities for women as well as micro finance to enable the participation of women in making household financial decisions.  
Attachment 2: Experience in Developing Institutions for renewable energy – the experience of Kiribati
Kiribati provides an example of a successful rural solar electrification project that has adapted to changes in the local environment and has developed into a successful renewable energy service company (RESCO).  The Kiribati Solar Energy Company (KSEC) was established in the 1980s to sell and maintain PV systems for rural households.  This arose from the challenge of providing electricity in far-flung island state and the increase oil prices during the late 1970s.  Despite the sound objectives, the organisation almost went bankrupt in the late 1980s and the company was reorgansied from a sales oriented organisation to a service organisation.  For example, by the late 1980s, the KSEC had sold 270 PV systems, with 90% of them only marginally operational or not in use.  However, by the early 1990s, the KSEC was able to install and maintain a total of 310 solar home systems.  
The restructure of the KSEC as a RESCO required the adaption of the structure to local cultural, political, economic and physical conditions in Kiribati.  In particular, the ability to be flexible enough to ensure that the company was able to understand what made Kiribati unique and developed a structure to fit that.  

Some of the other reasons for the success of the KSEC included:

· Use of one type of renewable energy technology, thus reducing costs for different systems. 

· The support of various donors who provided financial assistance. In the case of KSEC, this was JICA and the EU.  

· The development of an effective organisational structures that matched the institutional capacities of the local environment.  For example, the equipment used is not owned by the household but is leased to allow low income households to receive electricity.  As a result, while the government owns the equipment, the KSEC concentrates on maintaining the equipment.  
The experience of the KSEC is that electrification is possible in areas with low load density and that solar energy can be a reasonable and cost effective solution.  However, the success of solar (like other systems) is ensuring that there is appropriate design, installation, and maintenance.  As Jafar (2007) highlights it is all too easy to fail with the design, use of unreliable components, improper installation and poor maintenance.  For example, a similar community based solar project in Tuvalu failed because of financial problems.  
Source: Akuna and Grisco (2009) and SPREP (2005).  
Attachment 3: Getting off the starting block – Can renewable project be more than pilots?

There have been many projects that have been piloted unsuccessfully throughout the Pacific.  For example, 

· In the Solomon Islands a charcoal fuels biomass gasification system provided limited services to the local sawmill and community.  Labour costs were high, spare parts difficult to obtain, and the specifications did not meet the consultant’s estimates.  

· In Palau, a pilot project in 1984 produced gas from wood chips taken from a lumber mill.  The gas then fed into a 15kW turbine to produce power.  The project was unsuccessful due to equipment not working properly.  

· Trials of coconut oil in Fiji were abandoned in the 1980s as the price of coconut oil made it too expensive to be used with fuel oil.

· Several pico and micro hydro plants in the Solomon Islands and PNG that were installed during the 1970s and 1980s are no longer operating as there has been a lack of maintenance of the intakes, lack of necessary equipment and problems with land access.  

· Trials of solar in several states have been plagued with problems related to poor technical design and inadequate provision of long term maintenance.  

Forum Energy Ministers acknowledged at their meeting in 2007 that the culture of ‘pilot projects’ is an obstacle to sustainable development.  Projects that are demonstrations are often not designed for sustainability.  Islands around the world face similar problems and there have been some successful moves towards improving the supply of renewable energy beyond the pilot stage.  

Samsoe Island (Denmark) was selected in 1996 to be a 100% renewable energy island.  This project has grown to cover all types of energy including electric motor vehicles for transport.  The islands use predominately wind power to provide electricity.  Throughout the European Union there have been similar approaches to using indigenous energy resources.  Other islands such as Madeira (Greece), the Canary Islands (Spain) and the Azores (Portugal) have all had substantial investments in renewable energy sources.  By using a combination of various energy sources these islands are able to minimize the amount of fuel oil required for electricity and transport.  For example, in the Azores by 2002 renewable energy was 43% of total energy produced.  

Developing states can also use renewable energy in large amounts.  In the Caribbean, Guyana, Cuba and Dominican Republic have been able to source around 20% of their energy from renewable sources.  Guyana has been the most successful with over 40% coming from renewable energy that predominately comes from cane and woodfuel residue.  Similarly, Cuba has used cane products to supply nearly 20% of its energy.  

One key part of the successful spread of renewable energy in China has been the development of appropriate institutional structures to source, sell, install and support the actual equipment.  Known as Renewable Energy Service Companies (RESCO), these have been an important development in many states successful spread of renewables.  For example, the development of solar energy in north-west China relied on private companies certified by the regulator (who sourced the systems) who are able to sell and install and service stand alone PV systems.  The market based incentive meant that participating companies were required to comply with certain guidelines and be registered to receive a subsidy.  The subsidy provided amounted to around 25% of the sale price.  If they fulfilled the requirements then they received a subsidy for the work.  The project was supported by the World Bank through the GEF.  The project saw 402 000 solar home systems installed between 2003 and 2008.  For households, the scheme meant that a typical system would sell for around the price of one yak.  This was cost effective for most people and the average system delivered enough power to allow one or two lamps and a socket for a radio or a mobile recharger.  

Source: Mitra 2006, SPREP 2005 and Hook (2009).

Attachment 4: Grameen Shakti – Financing solar home systems

Grameen Shakti is the largest installer of solar home systems in Bangladesh.  This is a non-profit company which uses an innovative financing system based on experiences from Grameen Bank’s microcredit program.  It links renewable energy technologies with income generating activities and provides efficient services at the local level through renewable energy entrepreneurs.  It also carries out awareness raising campaigns to establish energy businesses and create employment opportunities.  

At present Grameen Shakti has been selling equipment to customers on microcredit at affordable installments because it receives support from the Global Environment Fund and the World Bank, which provide finance through the Infrastructure Development Company Limited.  Users pay an initial deposit and then repay the loans over two to three years.  This generates a cash pool, which is recycled to make further loans.  This should enable the scheme to continue when the funding ceases.  

The scheme has generated electricity for lighting and communications, especially for charging mobile phones and TV, and has increased employment opportunities.  

Grameen Shakti also has started a network of technology centres throughout the country to manage local installation and maintenance.  It emphasizes the importance of technicians who know local customs, working through local branches, and has trained 2 000 (mainly female) technicians.  The initiative aims to install 1 000 000 systems by 2015.  

Source: Ashden 2006.  
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� Energy intensity, is defined as total primary energy consumption per US$ of gross domestic product (in US$ using market exchange rates) (UNDP 2007).  


� For example, Tokelau in its National Energy Policy emphasizes ‘…the introduction of commercially proven technologies and generating systems that are environmentally, economically, financially and socially viable while avoiding energy development projects that are overly complex, experimental or use components that have not been successfully used for more than 5 years in similar projects for other Pacific nations.’ (Tokelau 2005)


� Nauru is committed to 50% of energy needs being meet by renewables by 2015.  Samoa has set a 20% target by 2030.  Tonga has an ambitious target to reach 40 to 50% within 2 years.  Niue has set a target of 100% without setting a date (Hook 2009).  The Fiji Electricity Authority has plans to be a 100% renewable power utility by 2011 (source World Bank 2008).  


� Climate change and effects on rainfall may affect the reliability of hydro electricity.  For example, in Fiji the Monasavu hydro, built in the early 1980s, has had steadily dropping kWh production from its main reservoir due to changes in rainfall patterns. 


� Pacific Regional Energy Assessment was a joint World Bank, United Nations and Asian Development Bank research series in 1992.  There were 16 reports (15 countries and a regional overview).  The studies were released by the World Bank.  


� Energy intensity, is defined as total primary energy consumption (in quintillion British thermal units) per US$ of gross domestic product (in 2000 US$, using market exchange rates) (UNDP 2007).  


� These states included Fiji, Samoa, Solomon Islands and Vanuatu.  Papua New Guinea was also in the study but is an energy exporter and was considered less vulnerable. In addition it should be noted that only five PICs initially were included due to difficulties regarding access to comparable data. However, it is expected that the remaining PICs also will be clustered in the group of most vulnerable countries 


� Palau, Nauru, Niue, Marshall Islands and Cook Islands might be suitable for priority efforts at demand side management and energy efficiency improvements although this should not stop efforts in other states. 


� For example, lowering costs for the storage of medications, the operation of medical equipment or the operation of computers with internet access.  


� This is the case not only for electricity provided via mini-grid but all kinds of electricity provision notwithstanding the distribution system. 


� In particular, the remote nature of getting materials to the region as well as the absence of skilled technicians results in higher costs for projects.  


� In 2009, bus owners in Fiji have sought the nationalization of the industry because of the increasing costs and regulated prices.  


� The absence of full cost pricing for many government owned power companies can result in cross subsidization and/or under spending in operations and maintenance expenditure.  


� This is due to many interrelated factors: some donors continue to support projects that are poorly justified and likely to fail, governments make commitments for O&M arrangements but these are not honoured, institutional memories are poor so lessons from the past are not incorporated into new projects, donors and governments (and their energy offices) resist ‘soft’ studies and push hard for the bulk of funding to be for hardware, governments often overestimate their capacity to implement projects and almost never reject project aid, some energy offices want to retain tight control of funding and implementation so they are reluctant to have other bodies implement them.
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