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EXECUTIVE SUMMARY 
 

BACKGROUND 
 
In light of growing industrial and household energy demands in the midst of high energy prices, 
diminishing fossil fuels, and climate change, it is imperative that PECC economies invest not just in 
developing new types of energy using renewable and sustainable energy sources but in integrating 
them into the energy mix, enabling them to become competitive. Ensuring smooth energy transition 
should be on top of the list of priorities for Asia-Pacific economies, from exploration and extraction, 
to processing, distribution, and consumption. Technology alone cannot achieve energy transition. 
Sound policy framework and actions are central to harnessing technology already available and 
reliable. This requires not just change in mindset but actual behavioral changes from both sides of 
energy demand and supply.  
 
Lessons can be learnt by sharing how some of the PECC economies are transitioning from high energy 
consumers to becoming more eco-friendly and energy-efficient. The objective of this project, 
endorsed by the PECC Standing Committee at its Vancouver meeting in June 2013, is to design the 
framework for new economic models that will make way for successful energy transition, by bringing 
together the energy-exporting and importing economies, energy producers and distributors as well 
as energy-related policymakers. It aims to put into perspective new business initiatives and 
government strategies designed to facilitate energy transition that will be critical to achieving 
sustainable global economy and living environment.  

 
Several PECC economies are more advanced than others in rolling out energy policies, providing 
funding and implementing environmental regulations conducive to such energy transition. The                    
first two seminars (held in Victoria, Canada and subsequently Santiago, Chile) provided opportunities 
to look forward to the new age of energy production and consumption where fossil fuels and 
conventional production methods resulting in high carbon costs would be replaced by more 
environment-friendly energy and technology that are suited to the specific locations. Renewable 
energies need to move beyond research and development (R&D) to the stage of becoming more 
market competitive and commercially viable in efforts to mitigate the adverse effects of potentially 
increasing prices of depleting fossil fuels and climate change concerns. 
 
The third seminar was organized by FPTPEC and hosted by the New Caledonia committee of FPTPEC. 
Four following issues were discussed: 
 

- Policies for renewable energies in the Pacific Islands and coastal areas; 
- Technological challenges: Energy storage and efficiency, integration to existing networks; 
- Working towards greater energy efficiency in coastal areas and Pacific Islands; and 
- Energy transition policies in the Asia-Pacific. 
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Summary of key points and recommendations: 

- Public awareness of climate and energy security challenges, growing demand of energy, 
water, and food are recognized 

- Political commitments and institutional mechanisms are in place 
- Test of new technologies, location-specific energy mix, and innovative policies have made 

significant progress and are ongoing 
- Islands and remote locations face special challenges yet have also offered test-beds for 

application of new technologies and policies 
- Optimal energy mix solutions are location-specific and difficult to replicate in other places 
- Smart technologies that have undergone years of testing now require innovative financial 

mechanisms to take them to market competitive levels 
- Clear business plans with realistic prospects based on availability of resources and 

infrastructure are crucial in order to secure sustainable financing  
- A range of monitoring and means of measuring energy needs and supply are available – they 

should be consolidated and standardized where possible to facilitate the next steps in energy 
transition from the perspectives of policy implementation, technology adoption and social 
acceptance 

 
Session 1: Policies for renewable energies in the Pacific Islands and coastal areas 
 
Energy transition to policies that embrace increased proportion of renewable energies can be a 
significant challenge in particular for isolated locations where there is less abundance or diversity of 
natural resources and means to extract energy from them.  
 
Putting in place efficient and realistic energy policies must go hand-in-hand with economic and social 
policies. When resources are abundant and the economy is in full swing of growth, there is less 
motivation to question whether we are heading in the right direction using the right means. When 
faced with economic distress and shortage of supplies that require us to become more competitive, 
one is obliged to rethink models and modalities, call for reforms and be compelled make changes. In 
the past, when natural resources seemed infinite and readily available for extraction and 
consumption, there was limited sense of urgency to seek alternative sources of energy or to think 
about better ways to store and transport energy. Circumstances and perceptions have changed 
drastically in the last few decades. Conscious of the fact that natural resources are indeed limited, it 
has become imperative that immediate action be taken to tweak the methods and make various 
behavioral changes with the objective of securing a better, more sustainable future. It is extremely 
important to ensure that every role player takes ownership and responsibility in tackling the energy 
challenges, domestically, regionally, and internationally.  
 
For many known reasons, developments in marine renewable energies (MRE) are gaining traction. In 
contrast to fossil fuels, they are inexhaustible and renewable; they reduce the harmful greenhouse 
gas emissions; and less likely to incite political tensions which can arise from economies and 
countries competing to secure more energy sources from fossil fuels.  The key challenges of MRE, 
however, are that they are location-specific and that the energy supply can be more intermittent 
compared to fossil fuels. The upfront costs for setting up the necessary infrastructures can be 
significant and there is a certain level of risk involved in making financial and policy investments into 
the MRE. Adoption of new technology and policies need to be done incrementally and must start 
now. 
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Energy transition targets in Pacific Islands1 
 
Each of the Pacific Islands has very specific geographic conditions or features, natural resources 
onshore and offshore, economic capacities, industrial and household needs. Taken as a group, Pacific 
Island Countries (PICs) contribute to 0.4% of the total global land mass while they are scattered over 
165.2 million square kilometers, accounting for 44% of the world’s ocean. These economies mainly 
depend on development assistance, tourism, remittances from citizens working overseas, agriculture 
and services - particularly government services. Of the fourteen PICs2, only Cook Islands and Palau 
have Energy Act in place while renewable energy-related legislation is found uniquely in Tonga. As of 
2009, the renewable energy share for power generation in Fiji was by far the highest at 61%, 
followed by 36% in Samoa and 14% in Vanuatu.  
 
Some of the PICs (Cook Islands, Niue, Tuvalu, and Vanuatu) aim to raise their share of renewable 
energy up to 100% by 2020 (see below), mainly to be generated by solar power. At present imported 
petroleum fuel is used largely in transport (approximately 75%) and electricity generation 
(approximately 25%). The major portion of petroleum usage is for transport and questions remain as 
to how renewable energy by 2020 would be able to replace the conventional fossil fuel in these PICs 
aiming to attain 100% renewable energy target.   
 
Figure 1. Renewable Energy Targets for Power Generation (2015 – 2030) 
 

 
* PNG target is on greenhouse gas (GHG) emission reduction 
Source: Presentation by Makereta Lomaloma; PECC seminar: A Challenging Perspective for the Pacific Islands 
and Coastal Areas, November 26-28 2014, Noumea, New Caledonia. 

                                                           

1 Makereta Lomaloma, Energy Division, SPC. 

2 PICs: Cook Islands, Fiji, Federated States of Micronesia, Kiribati, Nauru, Niue, Palau, Papua New 
Guinea, Marshall Islands, Samoa, Solomon Islands, Tonga, Tuvalu, and Vanuatu. 
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Energy transition in Vanuatu3 
 
Vanuatu has relatively low population density and limited wealth with about USD 3,300 per capita 
income. From 100% dependency on fossil fuel merely a few years ago, Vanuatu’s main island now 
benefits between 20 and 25% green energy. Its natural resources for renewable energy include sun, 
water, geothermal, and biomass of which coco production deserves special mention. UNELCO has 
pioneered ‘Coco-2-Electricity’ program to take advantage of the abundance of copra which currently 
yields 20 million liters of oil per year. UNELCO at present consumes 3 million liters per year which 
could grow to 10 million in the next ten years if Vanuatu doubles the copra oil production. It provides 
significant economic and social benefits as 80% of its production cost is rechanneled to the local 
economy as the coconut farming and oil extraction employ traditional skills. UNELCO’s renewable 
development plan in Vanuatu is to take advantage of solar and storage price declines while 
increasing the coco-fuel and other biomass development. Challenges remain in particular with price 
volatility and supply disruptions but growing acknowledgement of the coco-fuel potentials for 
Vanuatu and adoption of common vision are expected to lead to increased copra usage in the coming 
years. By 2020, Vanuatu aims to achieve 53% renewables in its energy mix for the main island while 
the other islands are presented with the opportunity to leapfrog from no electricity to largely green 
electricity.  
 
Figure 2. Copra in Vanuatu Economy 
 

 
 
Source: Presentation by Yves Morault; PECC seminar: A Challenging Perspective for the Pacific Islands and 
Coastal Areas, November 26-28 2014, Noumea, New Caledonia. 

                                                           

3 Yves Morault, COO of EEC (Electricity and Water of Caledonia)/ CEO of UNELCO Vanuatu. 
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Mapping the renewable energy potential4 
 
IRENA, Intergovernmental Renewable Energy Agency, is headquartered in Abu Dhabi, UAE, while its 
Innovation and Technology Center (IITC) is located in Bonn, Germany. Established in 2011, its 
mandate is to look into the usage of biomass, geothermal, hydro, marine, solar, and wind energies 
and to accelerate the deployment of renewable energy in the overall energy mix in various countries. 
One of the tools used by IRENA is encouraging and helping its member countries conduct renewables 
readiness assessments (RRAs). These studies are aimed to help increase the transparency and 
facilitate access to information needed to forge partnerships and increase cooperation among 
businesses and governments. Available online (http://globalatlas.irena.org/), the Global Renewable 
Energy Atlas is the largest initiative of its kind to assess renewable energy potential on a global scale 
that compiles data on high-resolution maps. In the early phase this mapping exercise looked solar 
and wind data and in the future progress to include data on bioenergy, geothermal and other RE 
energy sources. Also in the plan is to incorporate cost data and available infrastructure without which 
the map will not be able to tell the entire story, according Apisake Soakai, the Pacific Coordinator of 
IRENA.  
 
Grid stability assessments (GSAs) are used to model and analyze power grids through simulation 
studies that require highly technical expertise and experience. Here, IRENA provides islands, as a way 
of capacity building, the needed software tools and expertise to conduct GSAs and better 
understanding of the levels of variable renewable energy integration without affecting the security of 
power supply through energy planning.  
 
The capacity-building support is targeted for renewable energy policy-makers, power utilities, local 
financial institutions or development banks, vocational training institutes, as well as technicians and 
entrepreneurs of related private sector enterprises. The long-term goal of the capacity-building 
efforts is to contribute to the islands’ transition from recipient of donor support to sustainable 
markets.  
 
Islands as test-beds5 
 
Islands generally have relatively higher dependence on fossil fuel oil and energy prices are usually 
high. On the other hand, islands provide an opportunity for testing and demonstrating new energy 
solutions including application of renewable energies, storage, smart grids as well as electric vehicles.   
Wave energy is an intermittent renewable energy source, which depends on the far wind generation 
(swell) and close wind generation.  In wave energy alone, there are already hundreds of patents 
registered signaling the amount of R&D and investment that have been made to test the wave 
technology. Tidal and current energies, on the other hand, are predictable as their height and speed 
can be computed at a fixed place and they occur at regular intervals.  

                                                           

4 Apisake Soakai, Pacific Coordinator, IRENA. 

5 Henri Boyé, Ministry of Ecology, Sustainable Development and Energy, France. 

http://globalatlas.irena.org/
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Figure 3. High-potential areas for tidal resources 
 

 
Source: Presentation by Henri Boyé; PECC seminar: A Challenging Perspective for the Pacific Islands and Coastal 
Areas, November 26-28 2014, Noumea, New Caledonia. 
 
Nenuphar Wind is currently in the stage of testing a vertical-axis offshore floating wind turbine 
(VAWT), known as ‘Vertiwind Project,’ in collaboration with Technip, a company that will undertake 
the installation, mooring, and cable work.  Also in Malta, there is a floating offshore wind farm 
undergoing test. Offshore wind is an intermittent resource and thus much effort is placed on 
improving the short-term meteorological predictions.  
 
Ocean thermal energy conversion (OTEC) – covered in previous seminars - is optimal in inter-tropical 
zones. It remains at a high price level and is suitable for islands with significant population. 
 
In the near future, marine renewable energies are expected to become cheaper and more widely 
available. However challenges remain in respect to disparities between locations, unpredictability 
according to seasons and time of the day. Renewable marine energy could eventually become more 
than a secondary alternative to reducing high energy costs while sufficiently meeting the growing 
demand for energy, while mitigating GHG emissions in coastal cities and island territories.  
 
Session 2: Technological challenges: Energy storage and efficiency, integration to existing networks 
 
One of the most challenging issues needed to bring up renewable energies to market competitiveness 
has to do with resolving its intermittency and energy storage. Various technologies and innovative 
methods have been explored and tested with cost-effectiveness, safety, reliability, and portability 
considered as key criteria.  
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Energy storage systems6 
 
Stochastic character of renewable energy heightens the need for mechanisms to regulate energy 
flow. Current statistics indicate the maximum renewable energy penetration at 30% of the electricity 
mix in isolated electric systems without back-up or storage solutions. Developing renewable energy, 
which are mostly intermittent such as photovoltaic and wind, requires breakthrough technologies in 
storage systems.  
 
Electric energy storage (EES) is used to transfer energy from off-peak to peak-time with premium. In 
the case of renewable energies, inconsistent electric energy sourced from wind and photovoltaic 
power generation can be stored to be used at needed moments later. Grid energy storage (or large-
scale energy storage) allows energy producers to send excess electricity over the transmission grid to 
temporary electricity storage sites that subsequently become energy suppliers when electricity 
demand is higher than usual.   
 
Centralized mass storage is used for the management of transport network while decentralized 
storage is done on smaller scale.  Numerous innovative methods have been explored and tested to 
date such as mechanical storage for hydroelectric power stations, pumped storage, compressed air 
storage, flywheels used to accumulate kinetic energy, electrochemical batteries, superconducting 
magnetic energy storage, high temperature thermal storage, and several others. Hydrogen is also 
being tested as a medium for storing and transporting electrical power. However, its efficiency is 
quite low at about 30% while it remains a costly process as its electrochemical generators have 
relatively short life. Regenerative fuel cell storage is a technology based on chemical reaction from 
combustible substances (e.g. hydrogen, methane, propane, and methanol) to electric current. One 
advantage of using fuel cells is that it generates very little pollution.  
 
While useful, energy storage systems remain expensive and challenging. The conversion rates 
between the various transformations (e.g. potential, thermal, chemical, or magnetic energy) need to 
also be taken into account to assess the process and its actual cost-effectiveness.  
 
Islands present both challenges and opportunities for demonstrating energy solutions and improving 
the energy security by offering diversified supply methods to the isolated locations before one 
decides to scale up the potential solutions. The location-specific geographic conditions and available 
natural resources determine the type of technologies, grid, and connection facilities to install and 
test. Islands then serve as ideal laboratories and priority test-beds to run some innovative 
technologies for renewable energies, storage and smart grids.   
 
Integrating renewable energies into the grid7 
 

                                                           

6 Henri Boyé, Ministry of Ecology, Sustainable Development and Energy, France. 

7 Joseph Maire, Technical Director, Smartgrid program, EDF-SEI, France. 
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Energy autonomy is crucial on island territories, where significant fuel importation is necessary to 
generate enough electricity to run the economy and households. The primary approach towards 
reaching lower dependency on fossil fuel is to reduce the energy consumption and to generate and 
use energy efficiently. At the same time, local renewable energy sources (RES) have to be tapped 
into, taking into account their competitiveness against other sources. When reaching a certain 
penetration level in insular electrical systems, some renewable sources have to be managed carefully 
in order to guarantee stability, safety and security of the grid and to maintain high quality in 
electricity. Due to geographic features of islands, physical connections to other electric grids can be 
very limited or very often simply not possible.  
 
With more than 1 million customers and 9.6TWh delivery capacity, EDF Insular Energy System (IES) 
operates electrical systems in Corsica, Guadeloupe, Guyana, La Reunion, and the Martinique. Their 
main approaches entail: 1) promotion of energy efficiency through demand-side management; 2) 
stepping up fossil fuel-fired capacity to guarantee the energy balance while modernizing the energy 
plants; and 3) development of renewable energies to limit dependence on fossil fuels.  
 
According to 2013 figures, the proportion of renewable energy sources in the production mix has 
reached 29% for EDF IES. Helped by the feed-in-tariffs, the growth of PV solar and wind energy 
productions are now reaching a limit where their intermittency could endanger the stability of these 
sensitive electrical systems. When used in significant quantity in the energy mix, intermittent 
energies can cause problems with electricity stability of the grid. For example, these intermittent 
sources could inject fatal energy in the system without real correlation with the consumption needs, 
and incur rapid fluctuations. There are several possible solutions to mitigate these difficulties, such as 
limitation of instantaneous intermittent renewable energy source (RES)’s share in the system, 
adaptation of electric system management (e.g. increase of primary reserve, load management), 
enhancement of production forecast, and energy storage.  
   
New Caledonia8 
 
Enercal is a public private capital society (54% of the capital is owned by the New Caledonian 
government) which is producing, transmitting and distributing electrical energy in New Caledonia. 
Enercal is also in charge of the management of the entire electrical system.  
 
The total production for New Caledonia is 2.5 GWh per year, two thirds of which is dedicated to the 
mining industry (68.4%); the rest is for public distribution (31.6%). For the territories operated by EDF 
IES, the total production is around 10 GWh per year but with more than 60% dedicated for small 
customers (<36 kVA), the weight of the industry is much lighter for EDF IES than for Enercal.  
 
For New Caledonia, about 20% of the energy comes from renewable energy mainly helped by hydro 
energy generated by Enercal (90% of the renewable production), the rest coming from wind and 
solar. Hydro, biomass, geothermal and marine energies are categorized as stable renewable energies 
                                                           

8 Jean-Michel Deveza, CEO, Enercal, New Caledonia; Joseph Maire, Technical Director, Smartgrid 
program, EDF-SEI, France. 
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in comparison to wind and solar farms which are the main sources of intermittent renewable 
energies that can fluctuate in terms of delivery.  
 
Figure 4. Energy mix for New Caledonia 

 
Source: Presentation by JM Deveza; PECC seminar: A Challenging Perspective for the Pacific Islands and Coastal 
Areas, November 26-28 2014, Noumea, New Caledonia. 
 
Smart grids and electric vehicles9 
 
New Energy and Industrial Technology Development Organization (NEDO) and Hitachi, Ltd. are 
currently promoting an Island Grid Project called “JUMPSmartMaui” led by Japan and the U.S. in 
Hawaii, in collaboration with Mizuho Bank, Ltd. and Cyber Defense Institute, Inc. 
 
The aim of this project, based on an agreement between the American and Japanese governments, is 
to demonstrate smart grid technologies that will enable the efficient use of renewable energy and to 
contribute to the implementation of a low-carbon social infrastructure system in island regions. The 
demonstration site has been designed to respond to the rapidly changing demands in the renewable 
energy market, which will be made possible through the use of electric vehicles (EV) and other 
innovative technologies. 

                                                           

9 Kazuyuki Takada, Deputy Director, Smart Community Department, New Energy and Industrial 
Technology Development Organization (NEDO); Fumitoshi Emura, Division Manager, Smart Energy 
Solution Division, Hitachi Ltd. 
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In order to create a smart grid using EV, an EV Energy Control Center (EVECC) was put in place, and a 
Distribution Management System (DMS) was installed to control power distribution systems in the 
Kihei district on the southern part of Maui. The goal is to control the balance of supply and demand 
in electric power systems and to support the efficient operations of renewable energy. These systems 
also incorporate the Direct Load Control (DLC) technology to enable direct control of devices in users' 
homes, which was introduced in order to minimize the effects of fluctuations in the supply of 
renewable energy.  
 
Session 3: Towards greater energy efficiency in coastal areas and Pacific Islands 
 
Energy transition in coastal areas and Pacific Islands require various considerations and creative 
thinking. That these locations have proximity and easy access to seawater pose as great advantage 
yet there are also challenges when it comes to transporting energy resources or having to build the 
necessary infrastructure and facilities apart from the environmental and sustainability concerns.   
 
Figure 5. Increase of Global Demand for Energy, Food  

The global demands for 
energy, food, and water are 
simultaneously on the rise, the 
demands further intensifying 
due to climate changes.10  
The Natural Energy Laboratory 
of Hawaii Authority (NELHA) 
was initially set up in 1974 on 
the Big Island of Hawaii as a 
test site for Ocean Thermal 
Energy Conversion (OTEC) 
technology. Since 1983, it has 
been leasing its facilities to 
various aquaculture projects. 
Soon the secondary uses for 
pumped seawater saw the site 

develop into a hosting ground 
for aquaculture projects as well 

as other businesses such as cooling storage and that could benefit from being near a continuous 
supply of cold water from the deep sea. NELHA continues to serve as an incubator to research on and 
test new technologies including marine algae usage for generating marine renewable energy. Apart 
from the US$2 million received each year from the State of Hawaii, it is financially self-sustaining, 
drawing US$42.8 per dollar invested as return on investment (ROI). There are currently 42 ‘tenants’ 
who pay rents for using the NELHA facilities and for drawing cold water from the deep seawater 
pumped up centrally using the OTEC pipes. Apart from serving as a marine science and technology 

                                                           

10 Jan War, NELHA, Hawaii, USA 

Source: Presentation by Jan War, NELHA; PECC seminar: A Challenging 
Perspective for the Pacific Islands and Coastal Areas, November 26-28 
2014, Noumea, New Caledonia. 
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research facility and site for related business incubation, NELHA also engages in public education and 
outreach. 
 
Geothermal potential11  
 
The possibility of using geothermal energy on certain Pacific Islands has also been extensively 
explored. The geothermal uses massive heat energy obtained from high temperature resources at 
accessible depth in particular conditions. The essential factors for a successful geothermal resource 
include: heat, fluid, and permeability. The geothermal is categorized into two: hydrothermal systems 
and engineering-enhanced geothermal systems (EGS). The hydrothermal systems are found around 
active seismic and volcanic zones, near tectonic plates. The conventional magmatic-related 
hydrothermal systems use natural processes found in host rocks or fractures with heat and fluid, at 
depth of not more than 2,500 meters. Beyond the 2,500m depth, where there is temperature range 
of 250 to 300 degrees Celsius, EGS can be applied to extract the heat energy which can be used 
directly above ground through heat exchanger plants that can be channeled to heat greenhouses, 
aquaculture facilities and other industrial processes. Alternatively, the hot water and steam from the 
geothermal system can also be turned into electrical power to drive turbines and generators. The 
excess fluid is thereafter re-injected to the reservoir to extend the life of the system.  
 
Figure 6. Schematic Depth-Temperature Plot for Geothermal Resources 
 

 
 
Source: EGS Inc., 2003. From Presentation by Apisake Soakai; PECC seminar: A Challenging Perspective for the 
Pacific Islands and Coastal Areas, November 26-28 2014, Noumea, New Caledonia. 
 
This type of geothermal energy application has become more attractive as better data on heat flow 
and subsurface temperatures become available and increasingly more accurate. With the global 

                                                           

11 Kifle Kahsai, Geoscience Division, SPC. 
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demand of energy continuing to increase and as a way of mitigating the challenges from climate 
change, geothermal electricity-generating facilities and their capacities are visibly on the rise.  
 
In the case of Southwest Pacific Islands, the sites with significant geothermal potentials lie around the 
Northern Marianas Islands, Papua New Guinea, Vanuatu, Samoa and Tonga. According to figures 
from the Geothermal Energy Association (GEA), Indonesia stands to gain more than four-fold from 
the current level of around 1,300 MW capacity, if it were to fully realize and operate the announced 
geothermal projects. The Philippines is estimated to gain about 50% from its current capacity if it 
were to follow through with the announced developing capacity.  
 
The following chart shows the benefits and risks involved in developing the geothermal energy in the 
region: 
 
Figure 7. Benefits versus Risks on Renewable Energies 
 

 
 
Source: Kifle Kahsai, SPC; PECC seminar: A Challenging Perspective for the Pacific Islands and Coastal Areas, 
November 26-28 2014, Noumea, New Caledonia. 
 
Organic Rankine Cycle (ORC)12 
 

                                                           

12 Pierre Du Baret, Enertime, France; Pierre Kolb, A2EP (Agency of Water and Environment of the 
Pacific), New Caledonia. 
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Condenser 

This technological innovation dates back to 19th century which uses themodynamic cycle derived 
from basic water steam cycle. It addresses the shortcomings of water steam cycle when temperature 
is low (<300⁰C) or when the available power is moderate (<20MWth). Hence it is perceived to be one 
of the most optimal solutions for islands where power sources are distributed. There has been 
renewed interest since about thirty years ago. According to Enertime, which uses ‘Orchid module’ in 
reference to their thermodynamic cycle model, there are three ways to recover  or convert heat 
using ORC technology: 1) Power generation only (cycle designed to maximize electrical power 
output); 2) Combined heat and power (CHP or co-generation), and 3) Combined heat, power and cold 
production (CHPC) with absorption chillers. 
 
Figure 8. Thermodynamic Cycle Chart – Orchid Module 

 
 
 
 
 
  
 
 
 
 
 
 
 
Source: Pierre Du Baret, Enertime; PECC seminar: A Challenging Perspective for the Pacific Islands and 
Coastal Areas, November 26-28, 2014, Noumea, New Caledonia. 
 
Using a same fuel source, CHCP provides thermal and electric energy at the same time that reduces 
wastage of heat during the conversion cycle. Because the electricity generation process is 
decentralized, this type of technology provides high efficiency during both electricity generation and 
transmission while also reducing CO2 emissions. The heat source is mainly geothermal but other 
types could also be used such as biomass which is used in Montpellier to produce power for 300 
homes by Enertime. Another method is to combine biomass with solar power or use concentrated 
solar energy at low-cost which is to be tested in India in 2015, offering alternative solution to diesel 
power plants.  
 
Direct heat usage is the optimal choice, but when there is no customer for the heat, the ORC provides 
the alternative of producing electricity from ‘waste heat’ recovered from industrial output of metals, 
cement, glass, and diesel power plants. The advantages of ORC are that it is simple and flexible to 
operate, no permanent staff would be required, and that it offers durability and low-cost solutions 
for generating electricity.   
 

Evaporator 
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Deep seawater air-conditioning (SWAC) and French Polynesia13 
 
French Polynesia aims to reach 50% of renewable resource energy by 2020, and as high as 70% by 
2030. In order to attain these ambitious goals, main strategies in place are to increase the production 
of hydroelectricity and solar energy while doing more to conserve and make energy usage more 
efficient. Hydroelectric potential can be developed in Tahiti and the Marquesas, while solar can 
potentially be developed in most part of French Polynesia. In some locations where atolls are 
sparsely populated such as Tuamotu, coconut oil offers a substitute to fuel power plants. At present, 
hydroelectricity represents about a third of the total electricity production and a new project is under 
consideration in the Vaiha Valley of Tahiti. A 5MWc solar panel project has also been recently 
proposed by a Chinese company.  
 
One of the popular methods of using renewable energy in French Polynesia, however, is the SWAC 
system. The initiative first came from Bora Bora Intercontinental Hotel in 2006 that thought of 
utilizing such cold water to lower the cost of air-conditioning as well as in its spa to take advantage of 
the nutrient-rich water. At this hotel, cold seawater is pumped from 915m depth at temperature of 
about 5 degrees Celsius using a pipe that is 2,412m in length and 400mm in diameter. Thereafter, 
SWAC was again installed by the same developer on Tetiaroa to develop a nearly self-sustaining, 
ecological hotel, known as “The Brando.” Where tourism is one of the main sources of income, usage 
of SWAC technology in resorts and islands are hope to reduce energy costs significantly over the long 
run. A third such project is planned in Tahiti to provide air conditioning to the hospital, which is at 
present entirely dependent on electricity provided by the main utility.  
 
Capex versus Opex 
 
Energy demand and volume of usage on islands are inevitably small in comparison to those found on 
mainland or mega urban centers. However, it is also encouraging to look at it in terms of economy of 
scale. If the new technologies and policies incorporating renewable energy could be successfully 
replicated in larger context, while the capex (capital expenditure) upfront may be high, the opex 
(operating expenditure) would be lowered over time by economy of scale. A hydro dam for example 
necessitates a high capex but a relatively low opex thereafter.   
 
Renewable energy development is inevitably a long-term investment for the future. Developing new 
forms of renewable energies, technological innovations, fitting infrastructure, as well as introducing 
new policies or making adjustments to the existing energy policies are costly and disruptive. The 
question remains as to how much to finance initially with public or private funds and when to 
withdraw the subsidies. It is also important to ensure that there is political and social stability that 
could enable energy transitions to progress consistently yet with flexibility.   
 
Session 4: Energy transition policies in the Asia-Pacific 
 

                                                           

13 Michel Paoletti, FPTPEC French Polynesia. 
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While innovative technological solutions have been extensively explored and continue to be tested, in 
order for renewable energies to become successfully introduced and integrated into energy policies 
suited for each economy’s particular circumstances and needs, it is important to bear in mind that 
conventional energies are still essential to back up or support certain industrial sectors and 
infrastructures. Careful considerations are needed to arrive at optimal energy mix while social 
acceptance also plays an important role in determining the success or failure of new energy and 
environmental policies. Here we look at case studies from some of the PECC economies.  
 
Korea: ‘One Less Nuclear Power Plant (OLNPP)’14 
 
Cities consume two thirds of energy globally. In the case of South Korea, as much as 97% of its energy 
is imported and a large portion of this consumed in Seoul. The former President Lee Myung-bak has 
signed long-term contracts with other nations that have guaranteed 10-15 years of continuous 
energy imports. As a result, there is already a surplus of energy in Korea as it is importing more than 
it can consume. There is no need to further import shale gas or oil at this stage.  
 
The background to this is that South Korea had suffered massive power outage across the nation on 
September 15th, 2011 when there was an extraordinary heat wave that caused the electricity demand 
to soar. Businesses were disrupted and the incident caused huge inconveniences as well as public 
embarrassment. Also, in the aftermath of the Fukushima nuclear meltdown in the neighboring Japan, 
the potential risks and the devastating impact from possible mismanagement or accidents 
surrounding nuclear power plants clearly hit home with the Korean public and the government. Not 
only from the environmental perspective, but in terms of safety and social acceptance, Fukushima 
rang an alarm bell against any further increase in the country’s dependency on nuclear energy which 
led to experimenting with ‘One Less Nuclear Power Plant’ policy in efforts to work towards energy 
self-sufficiency.   
 
Energy policies are of grave interest and concern to the public at large. The urban energy transition 
pursued in Seoul aims to take an energy system based on nuclear and fossil fuels to one based on 
renewable energy and energy demand management. This approach places strong emphasis on the 
moral or social dimensions of burden-sharing in addition to incorporating what were previously 
largely economic and environmental dimensions such as climate mitigation and pollution abatement. 
It also highlights that urban energy experiments towards the transition should establish a governance 
structure that harmonizes political leadership – sensitive to election schedules - and participatory 
decision-making process.  
 
Japan15 
 
In the case of Japan, the Fukushima disaster has also resulted in dividing the country in their opinions 
towards the country’s future energy policy. As high as 60 to 70% of the Japanese public has shown 
their oppositions to a nuclear restart. The national energy supply is declining of late and nuclear now 
takes up only 1.7% compared to more than about 25% pre-Fukushima. Renewable energy takes up 
11%, and largely from hydro sources. There was the introduction of feed-in tariff (FIT) in 2012 which 
is exponentially increasing the integration of renewable energy with the aim of reaching 32% by 

                                                           

14 Taedong Lee, Assistant Professor of Political Science and International Relations, Yonsei University, 
Korea. 

15 Mutsuyoshi Nishimura, Visiting Fellow, Japan Institute of International Affairs. 
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2030. However, there is overall uncertainty about filling in the power vacuum left by the Fukushima 
incident.   
 
Energy transition is not just an aspiration. It is a time-bound and scale-based challenge for the global 
community. Energy policy design and implementation must take into consideration the overall cost-
effectiveness while minimizing any hindrance to the competitiveness of the economies. The global 
efforts must also remain inclusive whereby the developing economies should not be left out of the 
steps made towards low-carbon sustainable growth.  
 
There are three approaches to operationalizing energy transition. The government-centric approach 
refers to adherence to the UNFCCC framework where governments negotiate emission reductions of 
greenhouse gases in order to collectively achieve the ‘2 degree Celsius’ target. The upcoming ‘COP21 
(21st Conference of Parties)’ in Paris in 2015 is expected to achieve moving beyond the aspirational 
goals based on ‘intended nationally determined contributions (INDC).’ However, governments are 
not likely to commit to heavy burdens which may impede or slow down economic growth in any way. 
The problem with this system is that the polluters are not paying while public funds are spent to 
control and exert pressure on the polluters to emit less GHG. The carbon market idea has also been 
met with notable challenges. This approach can deliver benefits and particularly to the poorer 
economies if and only if it becomes truly global, which is not the case today. The phase-out approach 
urges economies to phase out the GHG emissions using science-defined timetables to work towards 
the ‘2 degree Celsius’ target and energy transition. The de-carbonization approach calls for each 
economy to phase out one’s own emissions based on long-term strategies that reflect each 
economy’s conditions and capacities, different from the burden-sharing found in the government-
centric INDC approach.  
 
Australia16 
 
Australia is a net exporter of energy. Coal accounts for the majority as Australia ranks the second 
largest exporter of coal in the world. It is also the third global exporter of LNG and fourth largest 
exporter of uranium. Despite its abundance of fossil fuels, Australia remains committed to improving 
energy efficiency, and to attaining GHG emission reduction targets. Encouraging strong partnerships 
between government and industry on technology R&D, reducing or eliminating regulatory barriers in 
order to facilitate adoption of these new technologies are considered important.  
 
The largest portion of renewable energy is from hydro at 56% followed by wind and rooftop solar 
energy accounting for 35% together. Fifteen percent of Australian households have installed the 
photovoltaic panels and they have become especially popular in remote parts of Australia that are off 
the main electricity grid.  
 
The key drivers behind Australia’s energy productivity enhancement policy include: embracing 
technology, demand-side energy education, and reforms to the energy market with the objective of 
harmonizing regulations, increasing transparency, and increasing competition among the energy 
providers.  
 
Beyond the domestic market, Australia also supports the Pacific Island Countries (PICs) by giving AUD 
32 million in contribution to the ‘Pacific-Australia Climate Change Science and Adaptation Planning 
Program.’ It is also helping the PICs develop affordable and location-appropriate renewable energy 
options. Some of the programs that Australia has committed to include contributions to: 
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- ‘Clean and Affordable Energy’ regional initiative in the Pacific with the World Bank (WB) and 

the Asian Development Bank (ADB); 
- WB’s ‘Energy Sector Management Assistance Program’ to help developing economies find 

environmentally sustainable energy solutions for poverty reduction and economic growth; 
- ‘Promoting Energy Efficiency in the Pacific’ program managed by the ADB to reduce reliance 

on fossil fuels in five of the PICs; 
- WB’s ‘Pacific Facility Trust Fund’ with a total contribution of over AUD 70 million (AUD 50 

million paid and further AUD 20 million pledged). 
 
Canada17 
 
Canada’s main renewable energy using water involves: wave, river, and tide. The Fundy Bay in Nova 
Scotia is a world leading facility for tidal energy drawing 7GW. Canada has been at the forefront of 
creating an energy transition strategy that has engaged local industry, the electrical utility, the 
research community, and the governments (at both national and local levels) in collective pursuit of a 
new clean energy future. The strategy aims to align energy and climate action goals and engagement 
of communities. The recently held conference on global marine renewables industry development 
(5th International Conference on Ocean Energy, http://www.icoe2014canada.org) showcased 
Canadian technology development, completion of FORCE as an offshore-connected industry 
incubator, recruitment of technology developers and technical support for the emerging industry. 
The greatest progress, however, was focused on finance and the transfer or adaptation of experience 
from other industries, with the overall aim of making marine renewables competitive as energy 
solution.  
 
When is the right time? 
 
Conservation and efficiency are the double-pronged approach that must be carried out 
simultaneously. The Paris COP21 scheduled to take place in Paris in December 2015 presents another 
opportunity to keep hopes up, particularly for the developing economies to leapfrog in the global 
efforts to reduce CO2 emissions while phasing out fossil fuels. Challenges remain, however, with the 
conventional energy prices kept low and affordable, reducing the incentive to integrate the more 
expensive renewable energies. Carbon market strategy could be successful only if designed correctly 
so that the polluters are made to pay for how much they pollute. Questions remain as to whether the 
policy-makers arrived at a realistic and reasonable formula – are the frameworks and prices set right? 
 
At the same time, in many ways, some of the region’s economies can afford to or would be better 
advised to skip the traditional development path and leapfrog straight into adopting future solutions. 
As one speaker put it, “one should not wait until everything is cooked.”18 In innovative industries 
such as renewable energy development, it is better to be first in the race to position oneself to be 
able to shape the first trials and to set the pathway. Even if not yet perfectly ready, it gives clear 
competitive advantage to be in the race early than waiting to perfect the strategy or technology and 
joining in the race as a latecomer. Adjustments and tweaks could be made once the momentum is in 
place for the race.  
 
Financing the innovation 
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Some have easier means to receive funding than others. Participants at the seminar felt that as much 
as innovation is called for in technology development, so too must the financing mechanism adopt 
innovative ways of channeling funds to enable continued research and development in renewable 
energy and sustainability. Governments alone cannot be expected to subsidize costly R&D in 
renewable energy using public funds any longer. On the other hand, sensible solutions identified and 
tested should not be limited by the accessibility of funding. In order to justify the appropriate levels 
of funding or subsidies, there needs to be selective and reliable risk assessment and feasibility studies 
to put forward to governments and potential investors from both the private and public sectors.  
 
Social acceptance and legitimacy 
 
There is clear consensus that we should conserve more and practice frugality and efficiency in the 
ways in which we produce and consume energy. There is still much uncertainty around the world 
concerning renewable energies in terms of its reliability, security, portability, storage, cost-
effectiveness and its market-competitiveness. There are persisting questions as to how these 
expensive technologies can survive in highly competitive energy market when public funds to 
subsidize them are dwindling.  
 
It helps when multinational companies and SMEs, whether they are investors, technology developers 
or service providers, work with international organizations or NGOs, adding legitimacy and business 
acumen to the innovation in graduating the technology from the laboratory and test-bed stage to the 
market. This sort of partnership and support yield political buy-in and heightens the chances of social 
acceptance from the wider public.  
 
Conclusion 
 
As emphasized throughout the three seminars, there is no one-size-fits-all model and each 
technology and policy requires careful adjustments and adaptation. While discussions are lively and 
easier to arrive at consensus among the already converted, the questions remain as to how to 
convert those who still resist or perhaps more importantly, even with the political commitments in 
place, how to reach consensus among the various possible approaches surrounding energy 
conservation, renewable energy integration, financing, and policy adoptions.  
 
For any economy, energy transition is a multi-stakeholder process that requires all four factors to 
work together in order for it so be successful: 1) good ingredients (i.e. natural resources, capital, 
knowledge and foresight); 2) reliable equipment, technology, and infrastructure; 3) balanced and 
evolving recipes in consideration of short-term versus long-term needs, cost-benefit analysis, 
economy of scale, social equity versus efficiency, cost versus environmental concerns, etc.; and 4) 
collaboration of master chefs (visionaries, developers and operators, regulators, policy-makers, and 
financiers).19 
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