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International Energy Agency  
The International Energy Agency (IEA), an autonomous agency, was established in November 1974. 

Its mandate is two-fold: to promote energy security among its member countries through collective 

response to physical disruptions in oil supply and to advise member countries on sound energy 

policy. The IEA carries out a comprehensive program of energy cooperation among 28 advanced 

economies,1 each of which is obliged to hold oil stocks equivalent to 90 days of its net imports.  

The Agency aims to:  

¶ {ŜŎǳǊŜ ƳŜƳōŜǊ ŎƻǳƴǘǊƛŜǎΩ ŀŎŎŜǎǎ ǘƻ ǊŜƭƛŀōƭŜ ŀƴŘ ŀƳǇƭŜ ǎǳǇǇƭƛŜǎ ƻŦ ŀƭƭ ŦƻǊƳǎ ƻŦ ŜƴŜǊƎȅτin 

particular, through maintaining effective emergency response capabilities in case of oil 

supply disruptions.  

¶ Promote sustainable energy policies that spur economic growth and environmental 

protection in a global context, particularly in terms of reducing greenhouse gas emissions 

that contribute to climate change mitigation.  

¶ Improve transparency of international markets through collection and analysis of energy 

data.  

¶ Support global collaboration on energy technology to secure future energy supplies and 

mitigate their environmental impact, including through improved energy efficiency and 

development and deployment of low-carbon technologies. 

¶ Find solutions to global energy challenges through engagement and dialogue with non-

member countries, industry, international organizations, and other stakeholders.  

IEA Expertsô Group on R&D Priority Setting and Evaluation Research (EGRD) 
The capacity of countries to apply sound tools in developing effective national research and 

development (R&D) strategies and programs is becoming increasingly important. The EGRD was 

established by the IEA Committee on Energy Research and Technology (CERT) to promote 

development and refinement of analytical approaches to energy technology analysis, R&D priority 

setting, and assessment of benefits from R&D activities.  

Senior industry and policy experts engaged in national and international R&D efforts collaborate on 

topical issues through international workshops, information exchange, networking, and outreach. 

Nineteen countries and the European Commission participate in the current program of work. The 

results and recommendations provide a global perspective on national R&D efforts that aim to 

support the CERT and feed into analysis of the IEA Secretariat. For further information, see: 

http://www.iea.org/aboutus/standinggroupsandcommittees/cert/egrd. For information specific to 

this workshop, including agenda, scope, and presentations, see: 

http://www.iea.org/workshops/egrd-island-energy---status-and-perspectives.html. 

This document reflects key points that emerged from the discussions held at this workshop. The 

views expressed in this report do not represent those of the IEA or IEA policy nor do they represent 

consensus among the discussants.  

                                                 
1
 Australia, Austria, Belgium, Canada, Czech Republic, Denmark, Finland, France, Germany, Greece, Hungary, Ireland, Italy, 

Japan, Republic of Korea, Luxembourg, Netherlands, New Zealand, Norway, Poland, Portugal, Slovak Republic, Spain, 
Sweden, Switzerland, Turkey, United Kingdom, and United States; the European Commission also participates in the work of 
the IEA. 

http://www.iea.org/aboutus/standinggroupsandcommittees/cert/egrd
http://www.iea.org/workshops/egrd-island-energy---status-and-perspectives.html
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The Island Energy Workshop 

The Island Energy ς Status and Perspectives workshop was held on 5-6 October, 2015, in Tokyo, 

Japan. The event was organized by EGRD and hosted by the Institute of Applied Energy (IAE).The 

workshop is part of a series organized within the 9Dw5Ωǎ three-year mandate (2014ς2016) as granted 

by the CERT. 

This workshop summary provides an executive summary, the meeting rationale, and summaries of 

the ŜȄǇŜǊǘǎΩ presentations and discussions.  

On behalf of the EGRD, 

Rob P. Kool, EGRD Chair, RVO.nl 

Astushi Kurasawa, Director of Global Environmental Program, IAE  

Birte Holst Jørgensen, Deputy Head of Management Engineering, Technical University of Denmark 
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Executive Summary 

Small island communities and remote, sparsely populated areas are particularly vulnerable to the 

impacts of climate change. Despite significant renewable energy resource potential, such regions are 

often highly dependent on imported fossil fuels to meet their energy needs. This reliance often leads 

to high electricity and energy costs, vulnerability to oil price fluctuations, supply interruptions, and 

environmental degradation. In recent years, an increasing number of island and remote communities 

are seeking to transition to a more sustainable energy system in which improved energy efficiency 

and renewable energy play important roles.  

The Island Energy ς Status and Perspectives workshop, organized by the 9ȄǇŜǊǘǎΩ Group on R&D 

Priority Setting & Evaluation (EGRD) and hosted by the Institute of Applied Energy (IAE) in Tokyo, 

Japan, on 5ς6 October 2015, focused on the energy challenges, strategies, and technological 

solutions on islands and in remote, sparsely populated areas. The workshop explored the similarities 

and differences in a variety of cases to summarize lessons learned. Participants also explored which 

experiences and lessons learned are transferable between densely populated areas, such as compact 

cities, and islands and other isolated areas. 

Some basic factors must be considered when studying an ƛǎƭŀƴŘΩǎ energy network.2 The first is 

whether the island is part of a continental country, like the Spanish Island El Hierro, or not. Those 

that are part of a mainland nation often have the disadvantage of national legislation based on 

mainland market conditions that do not apply locally (e.g., unbundling), which presents legislative 

barriers for sustainable development. On the other hand, the island may benefit from economic ties 

to a mainland nation that can afford investments. 

The second consideration is market size. Islands range from small, remote territories to large island 

states with millions of inhabitants. The latter generally have well-developed grids and often 

interconnection between the major islands. Some of these big island states, such as Japan and the 

United Kingdom, are developed countries that can invest in an energy transition. However, even 

these major nations share vulnerabilities with the smaller islands, as showed by the Great East Japan 

Earthquake and resulting tsunami. Natural disasters can have an enormous impact on island ƴŀǘƛƻƴǎΩ 

economies. 

The third consideration is the presence and prevalence of fossil fuel. If an island had local access to 

fossil fuels during the industrial revolution, the economy could develop relatively quickly, as could a 

regional grid. However, domestic fossil fuel resources and industrial development does not 

guarantee rapid economic development. For example, Indonesia faces an ongoing dilemma: sell fuel 

to finance the national budget or use the fuel domestically to generate energy and boost the 

economy. 

Energy transition planners must consider these three characteristics and tailor solutions for a 

location-specific strategy. There are many options available to create a sustainable energy system; 

                                                 
2
 For a much more detailed report on the differences between Island states and territories, see Irena, Pacific Lighthouses 

Report, Abu Dhabi, 2012. 
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the main challenge is determining how to combine them in the most suitable way for a specific 

territory. Some strategic components are discussed below. 

Energy Efficiency 

Islands are often exceptions when it comes to mining the first fuel, energy efficiency. In a number of 

cases, like in major parts of the Southern Pacific, building codes and labelling of appliances are not 

yet in place and a programme like the Pacific Appliance Labelling and Standards (PALS) helps to 

implement these codes and thereby helps contribute to limit the dumping of old technology. 

Awareness is another element of mining the first fuel. There are several examples of a community 

approach, which includes all parties on an island and could serve as example elsewhere. These 

examples include Kumejima (Japan), Bornholm3 (Denmark), the Faroe Island etc. 

Technology 

Most sustainable technologies are already available, including solar, wind, biomass, hydro and 

geothermal. However ocean energy (both tidal and ocean temperature conversion) needs more 

research to be fully deployed. Nevertheless, it remains a challenge to install the right equipment to 

achieve sustainable solutions on islands. Furthermore, additional research is needed create more 

robust renewable options that can withstand the harsh conditions that occur on numerous islands 

(e.g., hurricanes, monsoons, and extremely cold winters). Studies that examined climate readiness 

identified one common strategy: placing energy systems in better-protected areas.4 However, this is 

not an option on the majority of islands. 

For many islands targeting an energy transition, the first choice is a smart grid with distributed 

generation. Storage must be a key element in smart grid design. Including demand response and 

demand-side management can reduce necessary capacity. Smart grids based on direct current (DC) 

might be more efficient, but appliances are presently almost exclusively available in alternating 

current (AC). A DC grid would thus necessitate the use of AC/DC converters, which results in energy 

loss. Examples of successful smart grid island installations include those of the Faroe Islands and 

Miyako-Jima. 

As with other solutions, the ability to implement energy storage is determined by the ƛǎƭŀƴŘΩǎ 

circumstances, i.e., what is both feasible and affordable. Natural storageτsuch as pumped hydro or 

heat storageτmight be cheaper in the long run, but these solutions require high initial investments. 

For the most part, the Pacific islands use batteries, which have undergone fast technological 

development to improve storage capacity and battery lifetime. (As has been presented in previous 

workshops, including the EGRD storage workshop in 2014). The latest developments in compressed 

air (CAES) 5were not discussed during the workshop.  

As island-based technological solutions often have to be tailor made, standards to integrate grid 

components could be of considerable help on the route to sustainability. Regardless of the solutions 

chosen, electrification is an integral part of island societies becoming self-sufficient. 

                                                 
3
 Bright Green Island: Bornholm, http://brightgreenisland.com/. 

4
 IEA, RD&D Needs for Energy System Climate Preparedness and Resilience Workshop, November 2013, 

https://www.iea.org/workshops/rdd-needs-for-energy-system-climate-preparedness-and-resilience.html. 
5
 http://energystorage.org/compressed-air-energy-storage-caes 

https://www.iea.org/workshops/egrd-role-of-storage-in-energy-system-flexibility.html
http://brightgreenisland.com/
https://www.iea.org/workshops/rdd-needs-for-energy-system-climate-preparedness-and-resilience.html
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Financing 

There are sound financial reasons to invest in sustainable islands, including high fuel prices, high 

transport cost, inefficient diesel generators (currently in use), and climate change-induced indirect 

costs. Investment is more easily attracted when planning and design indicates that solutions will 

provide multiple benefits, such as sustainability, health, environmental issues, cost-effectiveness and 

employment opportunities.  

The U.S. Department of Energy has developed the άIslands Playbookέ, a guide to help islands with 

design and financing.6 The International Renewable Energy Agency (IRENA) also addresses this topic: 

An energy development initiative for small island developing states (SIDS), such as SIDS-

DOCK,7 could help to overcome problems, provided funds are managed through the 

unified programme and not cut into many small projects with different decision makers. 

Despite some successes, financing and business models concerning the EGRD advices that energy 

transition should be explored in a wider scope than discussed in this workshop. Presenters provided 

examples from remote, sparsely populated areas, but these few examples alone cannot be the basis 

for solid conclusions. The challenges are similar to those of off-grid scenarios, so successful island 

implementations may be used as inspiration. 

Crosscutting Issues 

Society at large must also be engaged if sustainability efforts are to be effective, as was 

demonstrated by a number of projects.  

Governments have to address regulations that are obstacles to sustainable paths forward. Grid 

connections, system operations, load management, baseload demand, etc. usually need 

modifications to be appropriate for an individual island. Long-term planning and political 

commitment are necessary to secure solutions. There is also a necessity to attract private sector 

investment in renewable energy deployment.. 

Islands share some crosscutting issues not only with each other but also with big cities. For example, 

some design elements of island projects are translatable into big city sustainability planning. Similar 

challenges include space limitations, while differences include energy network interconnections and 

market size. Circumstances differ too much for lessons learned to be largely applicable, although 

islandsΩ efforts to transition can be inspiring for those who are promoting a more sustainable and 

efficient society. 

                                                 
6
 Energy Transition Initiative: Islands website http://www.eere.energy.gov/islandsplaybook/  

7
 SIDSDOCK (website), http://sidsdock.org/ 

http://www.eere.energy.gov/islandsplaybook/
http://sidsdock.org/
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Rationale 

Small island communities and remote, sparsely populated areas are vulnerable to the impacts of 

climate change, and despite significant renewable energy resource potential, such areas are often 

highly dependent on imported fossil fuels to meet their energy needs. This need can greatly increase 

electricity and energy costs, vulnerability to oil price fluctuations, supply interruptions, and 

environmental degradation.  

However, an increasing number of island and remote communities are seeking to transition to a 

more sustainable energy system, with improved energy efficiency and renewable energy playing 

important roles.  

The workshop focused on the energy challenges, strategies, and technological solutions associated 

with such areas. The workshop explored the similarities and differences in a variety of cases and 

identified lessons learned, not least in terms of technological solutions. Further, participants 

explored whether there is value in islandsΩ and isolated areasΩ exchanging experiences and lessons 

learned with densely populated areas such as cities. 

Key Questions  

ω How do islands and remote, sparsely populated areas address the energy challenges, i.e., 

access to energy at affordable prices and with minimum impacts for the environment and 

climate? 

ω What are the similarities and major differences between islands and remote, sparsely 

populated areas? What are the lessons learned? 

ω Which technological solutions are available to address the energy challenges on islands and 

remote, sparsely populated areas? 

ω Can these technological solutions be scaled up and used in densely populated areas and vice 

versa? 

ω What are the similarities and differences between technological solutions for islands, remote 

areas, and densely populated areas? 

Report  Structure  

This report summarizes the workshop findings, providing summaries of each presentation. Following 

this section, the report follows the agenda from the workshop, with five session chapters:  

¶ Session 1 ς Introduction 

¶ Session 2 ς Sustainable Islands  

¶ Session 3 ς Sustainable Cities 

¶ Session 4 ς Island States  

¶ Session 5 ς Discussion and Conclusion 

Appendices to the report provide a list of acronyms, workshop participants, additional source 

information, and the workshop agenda.  

Presentations are available at https://www.iea.org/workshops/egrd-island-energy---status-and-

perspectives.html.  

https://www.iea.org/workshops/egrd-island-energy---status-and-perspectives.html
https://www.iea.org/workshops/egrd-island-energy---status-and-perspectives.html
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Session Summaries 

Session 1: Introduction  

Welcome 

Atsushi Kurosawa, Director of Global Environmental Program, Institute of Applied 
Energy, Japan 

ü Link to presentation slides: 

https://www.iea.org/media/workshops/2015/egrdoct/0Kurosawa_IAE.pdf  

The workshop was hosted by the Institute of Applied Energy (IAE), a not-for-profit organization with 

expertise in energy technology assessment. The Global Environment Group does modelling and 

analysis that covers 15 global regions, as well as technology assessment. 

Introduction  to the Workshop  and the EGRD 

Rob Kool, Chair of the EGRD; Energy Expert and Interim Manager, Netherlands 
Enterprise Agency RVO.NL, Government of the Netherlands 

ü Link to presentation slides: 

https://www.iea.org/media/workshops/2015/egrdoct/0Kool_EGRD.pdf 

The 9ȄǇŜǊǘǎΩ Group on R&D Priority Setting and Evaluation (EGRD) is part of the International Energy 

!ƎŜƴŎȅΩǎ όL9!Ωǎύ Technology Network. The EGRD examines analytical approaches to energy 

technologies, policies, and research and development (R&D). The ƎǊƻǳǇΩǎ recommendations support 

the Committee on Energy Research and Technology (CERT) and can: 

ω Support the methodology of priority setting and evaluation, contributing to theory 

ω Evaluate results: discuss IEA theoretical output with the άǇǊŀŎǘƛǘƛƻƴŜǊǎ in the ŦƛŜƭŘέ like 

roadmaps (always in collaboration with IEA secretariat) 

ω Support cross-cutting efforts by combining IEA fields of expertise to accelerate processes or 

identify blind spots 

The EGRD Island Energy Workshop is part of a three-year programme that covers six different topics. 

This workshop addresses territory with several energy-related challenges and opportunities. There 

are more and more technological options to balance the electricity net, and production of renewable 

energy is on the rise. Despite significant renewable energy potential, however, such isolated areas 

are often highly dependent on imported fossil fuels. The resulting high electricity and energy costs 

make these areas vulnerable to oil price fluctuations and lead to supply interruptions and 

environmental degradation.  

An increasing number of island and remote area communities seek transition to a more sustainable 

energy system, with energy efficiency and renewable energy playing important roles. Recent 

https://www.iea.org/media/workshops/2015/egrdoct/0Kurosawa_IAE.pdf
https://www.iea.org/media/workshops/2015/egrdoct/0Kool_EGRD.pdf
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presentations at EGRD workshops showed the potential of an island approach e.g. the Danish Island 

of Bornholm.8 

Results, report and presentations would be available on the EGRD page of the IEA website.  

Key Note: )%!ȭÓ Energy Technology  Network  and Implementation  
Agreements:  A Ȱ.Å× %ÒÁȱ 

Toshiro Okada, Vice Chair of CERT; Senior Energy Advisor, Agency for Natural 
Resources and Energy, Ministry of Economy, Trade and Industry, Government of Japan 

ü Link to presentation slides: 

https://www.iea.org/media/workshops/2015/egrdoct/1Okada_ANRE.pdf   

The IEAΩs Energy Technology Network and Implementing Agreements will enter a new era after 40 

years of operational experience.  

The global community is moving forward on energy and climate. The L9!Ωǎ workτboth that of the 

secretariat and the Technology Networkτinformed the Group of 20 (G20) energy ministers meeting 

that was held 2 October 2015. In NovemberςDecember 2015, the 2015 United Nations Climate 

Change Conference (COP21) will become the venue to negotiate the United Nations Framework 

Convention on Climate Change (UNFCCC). This event will underscore the importance of future IEA 

activity, especially when viewed against the ambitious 

goals likely to be adopted. 

Energy technology plays a pivotal role in achieving such 

goals, making research, development, demonstration, 

deployment and dissemination (RDDD&D) crucial. The 

CERT can support efforts to re-vitalize the network and 

facilitate collaborations among related parties. Fatih Birol, 

the IEAΩǎ new executive director, has called Implementing 

Agreement delegates together to brainstorm on ways to 

build up energy technology activities and to discuss new 

technology initiative procedures. CERT will hold the 

meeting in Paris. 

The EGRD is developing a new strategic plan for 2017ς

2019. This plan is expected to provide new insights into IEA 

activities through CERT. 

  

                                                 
8
 Business Center Bornholm (2013), Bornholm, Bright Green Island, Business Center Bornholm, Denmark. 

Figure 1. Toshiro Okada,  
Vice Chair of CERT. 

http://www.iea.org/aboutus/standinggroupsandcommittees/cert/egrd/
http://www.enecho.meti.go.jp/en/
http://www.enecho.meti.go.jp/en/
https://www.iea.org/media/workshops/2015/egrdoct/1Okada_ANRE.pdf
http://brightgreenisland.com/wp-content/uploads/2013/05/Bright_Green_Island_Catalogue_UK_WEB.pdf
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Policy  Change in  Japan and the Asian Energy Trends  

Toshiro Okada, Vice Chair of CERT; Senior Energy Advisor, Agency for Natural Resources 
and Energy, Ministry of Economy, Trade and Industry, Government of Japan 

ü Link to presentation slides: 

https://www.iea.org/media/workshops/2015/egrdoct/1Okada_ANRE_EnPolJpn.pdf  

Japan has a high dependence on fossil fuels for power generation. After the tsunami caused by Great 

Eeat Japan earthquake, nuclear plants underwent long-term shutdown, and nuclear power 

underwent a significant decrease to 1% of domestic power generation. Thermal power has increased 

to 90%. In 2013, liquid natural gas (LNG) alone accounted for 43%. The overall cost of LNG imports to 

Japan increased from 3.5 trillion yen in 2010 to around 8 trillion yen in 2014. As a result, 2011 

marked WŀǇŀƴΩǎ first trade deficit in 31 years. The deficit is growing, having reach 12.8 trillion yen in 

2014. 

The high energy costs in Japan have a negative impact on the competitiveness of energy-intensive 

industries. Thus WŀǇŀƴΩǎ Strategic Energy Plan focuses on diversification. The plan is in accord with 

both global and domestic agendas. From the international perspective, Japan is developing energy 

policies in line with international movement, as well as internationalizing energy industries by 

facilitating business overseas. The plan also focuses on domestic economic growth, activating WŀǇŀƴΩǎ 

energy market through energy system reform. The strategy focuses on ά3E + SέΥ Energy security 

(stable supply), Economic efficiency (cost reduction), Environment, and Safety. 

The Strategic Energy Plan lays out a multi-layered, diversified, resilient, and flexible energy demandς

supply structure. Multiple energy sources are balanced to allow Japan to leverage each ǎƻǳǊŎŜΩǎ 

advantages and minimize each ǎƻǳǊŎŜΩǎ drawbacks. The flexible structure will allow various players to 

participate, and system reforms can enable a range of alternatives as needed. The plan also calls for 

developing domestic resources. The plan aims to achieve increased self-sufficiency, lower electricity 

costs, and reduced greenhouse gas emissions. Figure 2 shows the targeted levels per energy source. 

This represents WŀǇŀƴΩǎ first comprehensive electricity and gas market reform in 60 years.  

http://www.meti.go.jp/english/
https://www.iea.org/media/workshops/2015/egrdoct/1Okada_ANRE_EnPolJpn.pdf
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Figure 2. Japan's projected energy mix. 

The total energy use in the Association of Southeast Asian Nations (ASEAN) region is expected to 

increase considerably over the next two decades. Electricity demand in Southeast Asia will increase 

about 140% by 2035, requiring a cumulative investment of $990 billion (see Figure 3). On the current 

trajectory, fossil fuels will continue to make up a significant percentage of the energy mix.  

 

Figure 3. ASEAN average annual investment in power generation capacity. 

WŀǇŀƴΩǎ situation sheds light on the island energy scenario. A high dependence on fossil fuels has 

negative impacts on the global climate, and a high dependence on imported fossil fuels is 

detrimental to the local economy. There are numerous options for building a more effective energy 

infrastructure.  
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Clean Energy Systems for  Islands:  Insights  from  IEA Analyses 

Eric Masanet, Head, Energy Demand Technology Unit, International Energy Agency 

ü Link to presentation slides: 

 https://www.iea.org/media/workshops/2015/egrdoct/2.Masanet_IEA.pdf   

Past IEA activities have focused largely on densely populated areas and large countries and regions; 

there has been no specific focus on islands or sparsely populated areas.  

The energy network of the future will be intelligent and integrated, organizing the sources of and 

requirements for energy from all parts of the energy system (see Figure 4). The energy technology 

portfolio to achieve the L9!Ωǎ ETP 2°C scenario9 includes energy efficiency, fuel switching, and various 

energy supply and conversion technologies. Energy efficiency, often described as the άfirst fuelέ, is 

the most significant opportunity and, when fully exploited, has a broad range of potential positive 

impacts (see Figure 5). With new, more energy-efficient processes, energy can often be saved at net 

negative costs.10 

The multiple benefits of energy efficiency improvements, and opportunities for net negative cost 

energy technologies was also mentioned11.  

Energy efficiency can significantly reduce final energy use for space heating and cooling, although 

regional priorities in the building sector vary because of local differences in technology and policy. 

For example, the European Union prioritizes heat pump technology, whereas Mexico and Brazil are 

more focused on solar thermal. Appliances are also targets for energy efficiency, and many regions 

have seen great progress in this sector. 

 

Figure 4. Intelligent and integrated system of the future. 

                                                 
9
 IEA, Energy Technology Perspectives (ETP), IEA Paris, 2015. 

10
 Hannah Choi Granade, Unlocking energy efficiency in the US economy, McKinsey & Company, 2009. 

11
 IEA, Capturing the Multiple Benefits of Energy Efficiency, IEA Paris, 2015. 

http://www.iea.org/
https://www.iea.org/media/workshops/2015/egrdoct/2.Masanet_IEA.pdf
http://www.mckinsey.com/Client_Service/Electric_Power_and_Natural_Gas/Latest_thinking/Unlocking_energy_efficiency_in_the_US_economy
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Figure 5. Energy efficiency-based savings. 

Knowledge from the residential and transport sectors is applicable to island energy systems.  

Road transport share is highest among transportation energy modes, mainly fuelled by oil. IEA's 

concept of transport policy is avoiding unnecessary trips, shifting modes, and improving vehicles 

through efficiency improvements and low carbon fuels. 

The IEA is drafting the 2016 ETP. Likely topics include integrating local and national energy policies to 

target sustainable energy transitions, informed urban planning that incorporates sustainable 

buildings with low-carbon heat supply, and low-carbon urban mobility options.  
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Session 2: Sustainable  Islands  
Moderator: Atsushi Kurosawa 

A large number of small islands around the world had developed into great showcases for the energy 

system of the future, implementing a range of promising solutions to energy challenges. Session 2 

explored the driving force behind these ambitious cases and assessed the technological solutions, 

including their reliability and costs. Experts discussed what were the lessons learned for the overall 

energy system, as well as to densely populated areas.  

 

  

Figure 6. Workshop participants. 
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Japanese Island  Grid  Experience  

Satoshi Morozumi, Smart Community Department Director General, New Energy and 
Industrial Technology Development Organization, Japan 

ü Link to presentation slides: 

https://www.iea.org/media/workshops/2015/egrdoct/3MOROZUMI_NEDO.pdf  

The New Energy and Industrial Technology Development Organization (NEDO)12 has been promoting 

microgrid-related activities since the early 2000s. There have also been private projects in the 

market. Three such projects include JUMPSmartMaui in Hawaii (a Nedo project), the Miyako Island 

Mega-Solar Demonstration Project, and the Okinawa Smart Grid Energy Island Projectτisland 

projectsτand the New Mexico microgrid demonstration in Los Alamos County (a Nedo project) τa 

remote, sparsely populated area. 

IŀǿŀƛƛΩs incentive to investigate microgrids is clear: of the 50 U.S. states, Hawaii has the highest 

dependence on fossil fuels, as well as the highest electricity retail price at around 40 cents/kWh. 

Maui, an island in the state of Hawaii, has peak demand around 200 MW. Renewables installed 

include 70 MW wind and 40MW photovoltaics (PV), and 30% of demand is supplied by renewables. 

ces; aŀǳƛΩǎ aggressive target is to become a 100% renewable energy island within 30 years. The State 

of Hawaii is aiming for 40% of all of energy consumption to be from renewable energy sources. 

The JUMPSmartMaui project goal is to establish a world-leading remote island society with a top-

level energy management system with individual optimization, electric vehicle (EV) charging, 

transformer control, batteries, water heating, and a PV power conditioning system. NEDO joined the 

Maui smart grid demonstration under the HawaiiςOkinawa clean energy memorandum of 

cooperation. Figure 7 shows the demonstration facilities supporting this project.  

WŀǇŀƴΩǎ Ministry of Economy, Trade and Industry (METI) conducted the Miyako-Jima project (2009ς

2014) and the Cabinet Office of Japanese government conducted the Okinawa Smart Grid Energy 

Island Project (2011ς2016). The Miyako project demonstrates the use of a small independent grid to 

employ renewable energy on off-grid islands. Installing PV on the island produced a duck curve on 

sunny days (see Figure 8); the demonstration project used batteries to stabilize power output.  

The Okinawa project aims to contribute to secure energy supply and to reduce CO2 emissions. The 

project constructed a model utilizing maximum (100%) renewable energy. Energy sources include 

existing wind in Miyakojima and new solar panels and batteries installed at the customer locations.  

The New Mexico project employed a 3 MW microgrid energy management system. The energy 

source was a PV system, and a stationary battery system provided grid stabilization through PV 

output control. The project created a duck curve artificially to test battery operation, aiming for flat 

power flow (see Figure 9). 

The projects shared one conclusion: high PV penetration can result in loss of revenue from power 

sold. Similar situations have been observed in California, Italy, and Germany. 

                                                 
 http://www.nedo.go.jp/english/ 

https://www.iea.org/media/workshops/2015/egrdoct/3MOROZUMI_NEDO.pdf
http://www.nedo.go.jp/english/
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Figure 7. Demonstration facilities on Maui. 

 

Figure 8. Renewables penetration in Miyako-Jima. 




























































