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Executive Summary 
 

The accelerated rate of global climate change is an increasing driver for renewable energy 

development. Given that the Pacific Island Countries are at the forefront of climate change, 

many of them have put in place ambitious targets for renewable energy adoption to not only 

mitigate their carbon footprint, regardless of their minuscule contribution to global GHG 

emissions but address development goals as well. Given the high levels of solar irradiance in 

the region, renewable energy installations by way of solar photovoltaic (PV) systems is 

logical. However, there are barriers and implementation challenges when it comes to 

installing and maintaining solar PV development, whether through solar mini-grids that are 

grid-tied, hybrid, or standalone systems in the region.  

 

Pacific Island Countries and Territories (PICT), seeking to adapt their energy systems to a 

changing climate, are looking to increase renewables share of electrical generation to meet 

their national and international energy goals. However, barriers across the current electricity 

market, access to sustainable financing, solar PV as a variable renewable energy system, and 

lack of technical and coordinative capacity for energy projects should be considered when 

etching these goals into national energy plans. 

 

The Federated States of Micronesia’s (FSM) national energy goals are tied to its national 

climate and development goals. The country’s National Energy Policy and its Master Energy 

Plan provide a top approach to renewable energy development for the state of Pohnpei. In 

November 2022, the country announced a renewable energy capacity target of 70% by 2030. 

Despite the national level policies for solar PV installations, the state needs to assess the 

technological, regulatory, policy, and partnership challenges with building and maintaining a 

grid that will be dominated by a variable renewable energy source. A significant challenge 

for renewable energy in Micronesia is building and retaining technical capacity, to not only 

operate but maintain solar PV electrical generation systems. Business partnerships that 

address the “Build-Neglect-Replace” paradigm of infrastructure development in the Pacific 

Islands need to be pursued as they have the arrangements needed to address local technical 

capacity, which is difficult to not only build but retain in the long run. Recommendations on 

addressing the technological, policy, and partnership challenges are presented.  

 

This capstone paper is a culmination of the scientific, technical, and policy knowledge gained 

through the Energy Policy and Climate graduate program at Johns Hopkins University. This 

paper aims to contribute to the limited literature on renewable energy development in the 

Federated States of Micronesia. 

 

 

 

 

 
 

 

 

 

 

 



P a g e  | 3 

 

Abstract 

In increasing the prevalence of solar generation assets, not only can the FSM lower energy 

costs for the island population and increase energy security, the Federated States of 

Micronesia (FSM) can achieve progress toward its national and state climate action, 

development, and energy goals. In addition, this research paper aims to analyze and provide 

solutions to the technical, policy, and partnership challenges of integrating high levels of 

variable renewable energy systems with a particular interest in solar PV generations. This 

capstone thesis was informed by a deep dive into the existing literature on renewable energy 

development in the Pacific Island Countries and sought to describe and dissect reoccurring 

challenges and barriers for not only developing and financing robust and resilient renewable 

or hybrid mini-grids but their sustainable financing and efficient operations and maintenance. 

The subsequent literature review segment covers several relevant topics driving the national 

need and interest to integrate variable renewable energy (VRE), into the country’s power 

grid. The introduction of this paper provides an overview of the Federated States of 

Micronesia and seeks to describe the regional drivers for renewable energy and its nexus with 

climate change, energy security, development, and financing from multilateral and bilateral 

development partners. Such challenges and barriers are explained in the literature review. The 

analysis provides an overview of six main challenges to consider when it comes to renewable 

energy development in the country and assesses the major government offices or departments 

involved in renewable energy development for the FSM National Government (national 

government) and Pohnpei state, as well as the role of Pohnpei Utilities Corporation (state 

public utility). The thesis end with several recommendations for the technological, 

regulatory/policy, financing, and partnership challenges for continued solar PV integration in 

Pohnpei state. 
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Introduction 

 

Federated States of Micronesia: Economic, Energy, and Development Overview 
 

 The Federated States of Micronesia (FSM) is a sovereign island nation in the North 

Pacific Ocean comprised of four island states—Yap, Chuuk, Pohnpei, and Kosrae—in the 

northern Pacific Ocean, with 607 islands distributed over 1,700 miles of the Caroline Islands 

archipelago. As a relatively new country, established in 1986, the FSM’s government is 

modeled precisely after the democratic institutions of the United States, with three branches 

of government. In addition, the FSM is one of three Pacific Island Countries (PIC) that adopt 

the U.S. dollar as its primary currency. Because of this, the country can only use fiscal policy 

tools in its economic policies but can benefit from the US dollar strength in international 

trade. According to 2021 World Bank data, Given the country’s island population of 116,255 

and gross domestic product of $404,178,050,300, it is classified by the World Bank as a 

lower-middle-income country with a GDP per capita of $3,477. 

Figure 1: Federated States of Micronesia: 4 States and their Outer islands 

 

Source: FSM National Government 

Similar to other small islands, Micronesia's economy depends significantly on imports 

of products and services. Due to the country's location in the middle of the Pacific Ocean, its 

small amount of land, and its distance from major economic centers in the Asia-Pacific 
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region, there aren't many opportunities for economic growth outside of the fishing industry. 

The 607 islands that make up the nation are spread out across the same distance as from the 

east to the west coastlines of the mainland United States, making it impossible to take 

advantage of economies of scale in any economic sector due to high transportation costs and 

limited land. Diesel is the primary fuel utilized in the power plants on the four major islands 

of Micronesia: Chuuk, Kosrae, Pohnpei, and Yap. 

The FSM and the United States maintain a unique diplomatic relationship via a 

bilateral agreement known as the Compact of Free Association (COFA). Through COFA, 

Micronesian nationals are permitted to work and study in the United States. They may travel 

between the Federated States of Micronesia and the United States without a green card and/or 

student visa. The US government provides the FSM with between $80 and $100 million per 

year in grants for education, public health, infrastructure, private sector development, and 

environmental protection. In exchange, the United States has unrestricted and explicit access 

to and sovereignty over the sea and air space of the FSM for defense purposes. Although 

FSM's financial provisions will expire in 2023, the US will continue to have access to and 

sovereignty over FSM's maritime and air space. Micronesians may continue work and travel 

forever with few limitations in the United States. This essential development partnership with 

the United States enables Micronesia to access funding via the Compact Infrastructure Sector 

Grants for its underdeveloped road, communication, and energy infrastructure. The 2nd 

Amended COFA to end next fiscal year and the COFA delegations for the US and FSM are 

engaged in active negotiations to extend the COFA a third time to maintain the US’s rights to 

the FSM’s air, land, and sea in exchange for some negotiated level of annual grant funding. 



P a g e  | 11 

 

 

Current Energy Scenario in Pohnpei 

According to NREL, Current RE capacity in the FSM stands at 14% of total capacity 

as of 2020. In order to meet the national RE goal articulated in the FSM NDC, VRE 

integration has to increase by 5 times to meet the 70% target by 2030. This is a conditional 

commitment given that FSM and its states have expressed the need for increased technical 

support, capacity building, and sustainable financing to carry out this objective. Diesel-

powered generators accounts for 97% of all the electricity produced in the country.  

Figure 2  Electrical Generation Profile for FSM States 

 

Source:Doi et al., 2018 

At first glance at the graph above, PUC's installed capacity appears to be more than 

peak demand. As a result of aging equipment and neglected upkeep, the actual supply 

capacity is far lower than the theoretical maximum. In reality, PUC often experiences 

unannounced load shedding throughout the year. Consequently, PUC's power generation 

performance is now considerably below the national average. The share of renewable 

capacity is dependent on the method used, whether as a function of installed capacity, which 

includes all non-operational RE and non-RE assets, or available capacity. Renewable 

capacity, as a percentage of installed capacity and available capacity, is 21.5% and 30.3% 

respectively. 

States Peak Load (MW) Electrical Demand Growth (%)

Pohnpei 6.6 4.5

Chuuk 2.7 1.6

Yap 2.3 1.5

Kosrae 1.2 1.8
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Figure 3 Pohnpei State Generation Assets & RE Capacity 

 

 

Source: Pohnpei Utilities Corporation, 2022 

 

Solar Photovoltaic Resources in the FSM 

 
Figure 4 Solar PV Resources for FSM

 

Source: Global Solar Atlas, World Bank, 2022 

 

According to the World Bank Global Solar Atlas, the solar photovoltaic power 

potential of the country is adequate to support the goal of increasing renewable generation 

assets across the four states. Half of the PV potential resources distributed in the region 

Generator Type Status Funded By Date Installed Installed Capacity (kW) Available Capacity (kW) Remarks

3516C #1 Operational FSM Congress Nov-14 2000 1650 Replaced Engine Block Aug'19

3516C #2 Operational FSM Congress Nov-14 2000 1650 Leaking Raditor Core;Leaking Trans Bushings

3516C #3 Operational (De-rated) World Bank Nov-14 2000 1100 Leaking ATAAC, replacement cost: $56,400

NBR #4 Non-operational World Bank Jun-16 2000 0 Mechanical Faults, Awaiting O/H, cost: $263,065

NBR #5 Operational World Bank Jun-16 2000 1650 O/H Oct 2020, EH cost: $24,355

C18 #6 Non-operational USDA-RUS May-18 545 0 Electrical fault with Controls Programming

C18 #7 Non-operational USDA-RUS May-18 545 0 Electrical fault with Controls Programming

3512#8 Operational CFC Oct-13 1250 400

Volvo #1 Operational IPP/Petro Corp Oct-13 550 350

Volvo #2 Non-operational IPP/Petro Corp Oct-13 550 0 Electrical fault with Controls Programming

Volvo #3 Operational IPP/Petro Corp Oct-13 550 350

Volvo #4 Operational IPP/Petro Corp Oct-13 550 350

Hydro #1 Non - Operational EU/EDF 10 Jan-14 725 0 Hydraulic pump motor faults

Palikir Solar Operational Japan Dec-12 180 180

Nett Elem Solar Operational Japan Aug-14 200 200

Pohnlangas Solar Operational UAE Mar-16 600 600

NZ MFAT Solar Operational NZ MFAT Apr-19 275 275

KSEL Solar Operational KSEL Jul-20 2000 2000

D
ie

se
l G

en
er

at
io

n
R

en
ew

ab
le

s

Installed Capacity (kW) Available Capacity (kW)

Diesel Generation 14,540 7,500

Renewable Generation 3,980 3,255

 Total Generation 18,520 10,755

Renewable Capacity (%) 21.5 30.3
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accommodate PV potential in excess of 3.8 kWh/kWp. Solar Using the same solar PV 

assessment online tool, Pohnpei state’s average solar PV irradiance is 1700 kWh/m^2. A 

hypothetical 10 kWp solar PV system in Pohnpei would generate, on average, 13.7 MWh per 

year and yield a performance ratio of 82%. However, this metric does not account for any 

losses attributed to the Balance of System Components and other environment and site-

specific variables that could affect actual plant electrical output. 

Literature Review  
 

Global Climate Change  

According to the IPCC Special Report on 1.5C, climate scientists are confident, based 

on the robust evidence and high confidence intervals, that current and future climate-related 

drivers of risk for small islands, which include sea level rise (SLR), tropical cyclones, 

increasing air and sea surface temperatures, and shifts in rainfall patterns, will increase the 

vulnerability of island nations to increasing climate change impacts throughout 21st 

century. Due to close connections between human communities and coastal environments, 

SIDS are particularly exposed to hazards associated with the ocean and cryosphere, including 

sea-level rise, extreme sea levels, tropical cyclones, marine heat waves, and ocean 

acidification.  

Global mean sea level is rising at an unprecedented rate of 3.6 mm per year compared 

to the past century, and extreme wave heights have also increased. Under high emission 

scenarios, there may be multi-meter sea-level rise—up to 5.4 m by the year 2300—in the 

centuries to come, and extreme sea-level events that were once centennial may occur 

annually by 2050. Anthropogenic climate change is impacting the Pacific region in terms of 

increased precipitation, higher storm surges, faster winds, and increased intensities of tropical 
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cyclones. Increased heavy precipitation associated with tropical cyclones is expected at 1.5°C 

of global warming, with further increases at higher global temperatures (Thomas et al., 2020).  

Role of RE in Climate Mitigation 

The Pacific Island Countries and Territories (PICTs) are increasingly adopting 

ambitious national energy policies incorporating high renewable targets (RE). However, there 

is a need to support these efforts with a clear roadmap and a detailed implementation plan, 

including the development of bankable renewable energy (RE) projects for the country, and 

the region, addressing the perennial lack of technical capacity, in both the public and private 

sector, and securing financing from bilateral or multilateral development institutions needed 

to achieve the RE target.  

Renewable energy development, in Pacific Island Countries (PIC), can serve as 

mitigation and adaptation measures, given that access to clean and sustainable energy 

underpins food security, public health, and economic development. Broad renewable energy 

deployment, one of the most important and impactful mitigation policy options, faces many 

barriers especially in the Pacific Island region. These include but are not limited to barriers 

created by existing energy system infrastructure, lack of regulations and legislative 

frameworks, high costs of transportation due to unique geographical contraints, and lack of 

technical and coordinative capacity. Policies that remove or reduce these impediments should 

be prioritized when deciding on and developing implementation strategies for renewable 

energy development in the Pacific Islands. 

Mini-grids provide the cheapest and fastest energy solutions in developing nations 

with significant un-electrified populations that are typically situated distant from the power 

grid, when infrastructure expenses for the power system are included (Tsai et al., 2020). As 

isolated settlements often have a relatively low electricity consumption, they are typically not 
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prioritized in grid expansion plans. Renewable energy as a distributed energy resource may 

help climate-resilient adaptation requiring less capital investment (Jasiunas, 2021). 

Opportunities for RE in Pacific Island Countries 

Renewable energy development and finance provide Pacific Island Countries the 

opportunities to enact their climate, energy, and development goals. Despite their minute 

contributions to the global GHG emissions, Pacific Island Countries can integrate renewable 

energy systems to achieve their clean energy goals targets often included in national energy 

policies or climate mitigation plans. Incorporating renewable energy into their current 

electrical generation sector could reduce electricity costs. Globally, small islands often have 

high electricity tariff costs due to their size, insularity, and remoteness which play a direct 

role in the high costs of transportation.  

Renewable energy installation, by way of solar or hybrid renewable mini-grids, can 

support economic development opportunities for islands that economically depend on 

commercial fisheries, small-scale processing of niche export products (coconut oil, processed 

fish products, kava), and sustainable agriculture by reducing the costs of electricity and 

providing reliable and resilient access to electricity.  

Due to their inherent developmental challenges - geographical dispersion of land, 

distance from major markets, and high transportation costs -- Pacific Island nations rely on 

energy imports - diesel, gasoline, and kerosene -- for lighting, fuel, and electrical generation. 

Integrating renewable energy could reduce reliance on energy imports and reduce the fiscal 

and financial impacts of price gyrations on public utilities and state and national budgets in 

the oil market. 
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Integrating RE systems as a driver in the energy transition of every small island is 

necessary for them to become low-carbon energy systems and more resilient to natural 

disaster and climate impacts. (Groppi et al, 2018)  

High Reliance on Official Development Assistance 

Because oil prices are always changing, relying on fossil fuels is a big economic and 

security risk for Small Island Developing States (SIDS) in the Pacific Ocean. This has put 

pressure on Pacific SIDS to use their local RE resources to reduce their reliance on fossil 

fuels, diversify their energy mix, and ensure their countries have long-term energy security. 

In the case of Pacific SIDS, donor funding is a very important source of financing for the 

deployment of renewable energy. This is a poignant fact since many PIC get the most 

overseas development assistance (ODA) per person on average when compared to other 

developing regions. (Keely, 2017). 

Figure 5 Overseas Development Assistance Per Developing Region

 

Source: Keeley et al., 2017 

Barriers to Renewable Energy Development in Pacific Island Countries 

 

Energy Market Structure & Regulatory Reform 

Given a limited local banking sector and institutional frameworks that are unattractive 

to foreign direct investment in most Pacific Big Ocean state, there is minimal likelihood of 
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large private sector investment. Reform of the power sector's regulatory structures might 

assist in enabling such investment and is worth pursuing in any event given the inefficacy of 

present rules on power utility operations and financial buoyancy in the Pacific. Independent 

price control is vital, although it will be difficult in the smaller Pacific SIDS. However, such 

reform is unlikely to be a full cure, as seen by Fiji's – the largest and most develop Big Ocean 

state -- effective reform and subsequent inability to attract private sector investment in 

renewable energy. 

Even in these instances, state-owned utilities have often been antagonistic to the 

emergence of new competitors. For example, prices provided to prospective independent 

power producers have often included high transmission and distribution fees paid to the state-

owned monopoly distributor and retailer. In some instances, these fees would exceed the cost 

of producing electricity and be economically infeasible to acquire some level of return on 

investment. 

The fact that state-owned power utilities are typically in dire financial situations due 

to governments setting electricity tariffs that do not reflect the true cost of production and 

distribution limits investment by power utilities in renewable energy technologies and rural 

electrification. Unfortunately, this results from the undeveloped regulatory environments in 

the Pacific region’s energy sector. When comparing the financial results of electrical utilities 

where the government determines rates with those where an independent regulatory body or 

board sets prices, it is clear that government intervention negatively affects power companies. 

In the Pacific's Small Island Developing States and territories, the latter structure is linked to 

utilities' improved financial performance (Dornan, 2014).  
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Figure 6 Financial Performance of Power Producers in the Pacific 

 

Source: Dornan, 2014 

Financing 

There are two major financial barriers to consider when it comes to renewable energy 

development in Micronesia and the broader Pacific Island region. The first is the small-scale 

operation in Small Island Developing Countries (SIDS), which results in a lack of economies 

of scale, limiting the financial return accessible to investors. Secondly, the institutional 

context for private sector investment. Given the usual dependence on foreign aid from 

bilateral or multilateral developmental partners, the majority of financing most likely 

originates from outside the country. Governments in Pacific SIDS tend to have a limited and 

strained financial base. Because of this, borrowing from financial institutions for significant 

projects is exceedingly difficult. Foreign direct investment in the region is widely considered 

risk-averse and prefers to flow to nations with an enabling environment for RE development 

and finance, including robust and stable regulatory institutions, tax incentives, and energy 

policies that support Feed-In-Tariffs (FiT) or net metering schemes. This is justifiable given 

that foreign investors would need some reasonable level of return on investment. 
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Partnerships 
Figure 7 Partnership Models for Mini-grid Development 

 

Source: Meir, 2020 

Eras-Almedida et al., (2019) identify business models that support the introduction of 

renewable energy and the key factors for implementing renewable mini-grids on small 

islands.  They highlight the critical variables for implementing mini-grids on small and 

insular islands. The authors advocate that the Pacific Ocean’s Least Developed Islands, which 

include Micronesia, need to enhance their poor regulatory frameworks and facilitate and 

support appropriate business models to support renewable energy initiatives involving private 

enterprises. In the constraints mentioned earlier to the legal and regulatory environment of 

renewable energy development in the Pacific, the emphasis should be on regulatory and 

policies frameworks that guarantee secure investment to solve the lack of local capacities and 

funding.  

The business sector must be involved in implementing renewable energy (RE). As a 

result, the public-private partnership (PPP) would be the best business model for those 

islands. Foreign assistance should prioritize the development of successful policies, public 

awareness campaigns, and training programs via technical exchanges with island countries or 

develop countries that already have PPPs for RE integration. Pacific nations struggle to 

sustain infrastructure development. Only well-designed and built resilient infrastructure 

projects in the PIC can yield long-term economic and social benefits. 
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With the development of renewable energy systems comes the requirements of 

maintenance which depends on three factors: the availability of resources, the technical 

capacity of organizations and utilities who own infrastructure, and the incentives for the staff 

(Alejandrino-Yap et al., 2013). These factors determine whether PICs can deliver sustainable 

infrastructure services in partnership with development partners. This is highly relevant in 

avoiding the “build-neglect-replace” paradigm of infrastructure development with Pacific 

Island Countries. 

Figure 8 Factors that Influence the “Build-Neglect-Replace” Paradigm in the Pacific 

 

Source: Alejandrino- Yap et al., 2013 

Overview of National and State Climate and Energy Goals  
 

The national goal to increase VRE integration, emphasizing solar PV generation, is 

inextricably linked to the country’s national climate goals mapped out in its National 

Designated Contribution under its Third National Communication to the UNFCCC in 

November 2022. FSM released its new NDC targets for 2030 at the UNFCCC Conference of 

the Parties 27 at Sharm El Sheikh, aiming to have 70% of its electrical generation come from 

renewable energy generation. 
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National Government: Climate Policy 
 

Continuing the expansion of renewables is critical for FSM to meet its NDC targets. 

Increasing the share of renewables to 30 percent by 2025 would reduce CO2 emissions 

enough to allow FSM to meet its conditional NDC goal. Although the National Energy 

Master Plan This expansion is not expected to cause problems with power supply given that 

the state energy master plan has a higher target of 44 percent by 2020. While this higher 

target will be challenging to achieve within the tight timeframe, the utilities are working to 

implement the projects identified in the plan, which are a mix of new solar, battery, and 

stand-alone solar systems (SHS). The SHS is specifically for the harder-to-reach and isolated 

outer islands of Chuuk and Yap. 

 

National Energy Policy 
 

The government approved the National Energy Policy (NEP) in 2012. Its primary 

objective was to reduce the country's reliance on foreign energy sources by increasing the 

proportion of energy that comes from renewable sources, instituting energy conservation 

measures that cut across industries, and elevating efficiency requirements. The government 

commissioned a 20-year energy master plan (EMP) to provide a strategy for achieving the 

2012 FSM National Energy Policy objectives. Congress accepted the EMP in April of 2018. 

Based on Pohnpei's 4.0% annual energy consumption growth rate and the other states' growth 

rates of 1.5%–2.0%, the EMP lays out a clear plan for each state to supply all citizens with a 

dependable and sustainable electrical supply. The EMP updated the 2015 NEP targets with 

the following goals achieve by 2037: 

(i) 100% electrification rate; 

(ii) 87% installed renewable capacity ; 
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(iii) Significant reduction in diesel consumption from 19.1 million litters in 2018 to 6.8 

million litters, and; 

(iv) greenhouse gas emissions from electricity generation from 43,000 tons in 2018 to 

16,000 tons.  

 

Although most of the major islands have access to electricity, goals regarding energy 

efficiency, the use of renewable energy, and the electrification of smaller islands still need to 

be met. This is due to several factors, including the time it has taken to recover from the 

coronavirus pandemic, concerns about financing and technical capacity, and constraints such 

as a lack of land.  According to the NEP, private sector participation is critical to renewable 

energy development. None of the four states has yet attracted affordable private sector 

investment to develop renewable generation. The NEP endorses strengthening public-private 

partnerships and boosting private sector engagement, investment, and ownership in energy 

supply, including electricity production and distribution. In addition, fostering a competitive 

and enabling environment for independent energy suppliers is paramount for the domestic 

energy market to provide efficient, reliable, and affordable service to consumers. 

 

Pohnpei State Energy Policy: 
 

Initially, the Pohnpei Strategic Development Plan supported the drive to increase the 

renewable capacity, drafted in 2013, where Strategic Goal 4 on infrastructure clearly denotes 

the need for “new renewable, reliable, affordable, and sustainable facilities” for electrical 

generation. However, there was no specific solar PV capacity target. In 2018, Pohnpei State 

Energy Plan was finalized together with the 3 states – Yap, Chuuk, and Kosrae – and 

presented in the FSM Master Energy Plan. Since then, Pohnpei has managed to hit its 

renewable energy target of 3 MW of installed solar PV, however, its renewable generation 

target of 55% is questionable given that weekly blackouts have been observed due to inability 
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for the state to adequate address grid stability and flexibility issues with electricity systems 

with higher VRE integration levels. 

 

FSM National Level Working Group 

The formulation of national policies and strategies is within the purview of the Federated 

States of Micronesia's (FSM) National Energy Workgroup. The national workgroup 

communicates with the four state energy working groups, who ensure that their respective 

states comply with national goals and are active in the energy industry. The Energy Division 

of the Department of Resources and Development (DORD) assists the states in the process of 

the states' respective energy sectors' development. The Energy Division is responsible for 

drafting policies, researching the possibilities of renewable energy sources, managing 

collaboration with regional and international partners, and coordinating among the various 

state governments. 

• Department of Resource & Development – Division of Energy 

• Department of Transportation, Communications, & Infrastructure 

• Department of Environment, Climate Change, and Emergency management 

• Office of the President, Division of Overseas Development Assistance 

• Representative from State Energy Working Group 

• Association of Micronesian Utilities 

• College of Micronesia (COM-FSM) 

Pohnpei State Working Group  

• Pohnpei Utilities Corporation  -- Chairman of the Board of Directors 

• Pohnpei State Government – Department of Resource & Development 

• Pohnpei State Planner – Department of Transportation & Infrastructure 



P a g e  | 24 

 

• Private Sector Representative – Pohnpei Chamber of Commerce 

• NGO representatives 

In order to carry out these responsibilities, the State Energy Workgroups keeps close contact 

with the following offices: 

• National Energy Workgroup 

• Pohnpei Utilities Corporation 

• Pohnpei State Government 

• Pohnpei State Chamber of Commerce 

• Pohnpei State Community-Based Organizations 

• Non-Governmental Organizations 

 

Department of Resources and Development – National Level  
 

Figure 9 National Level Hierarchy and Sectors under FSM DORD 

 
The Department of Resources and Development (DORD) is a government ministry 

within the FSM National government and is represented in each of the four states by sub-

offices. It functions as a focal point for overseeing and coordinating sector development plans 

in resource management and development in energy, trade, tourism, marine resources, and 

agriculture. Development partners communicate directly with DORD, the FSM division 

coordinating development partners in the energy sector. Additionally, they cooperate through 

partner FSM national offices and regional energy forums, including the annual energy 
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conferences of the Pacific Power Association and the Secretariat of the Pacific Community. 

A mechanism of quarterly meetings for national energy working groups amongst donors on 

projects has also been started by the FSM via DORD. 

 

Department of Resource & Development – Pohnpei State Level 
 

Figure 10State Level Hierarchy and Sectors under PNI DORD 

  

DORD at the state level overseas the state’s initiatives in natural resource 

management, agriculture, tourism, and trade and commerce. Unlike the national level, the 

PNI DORD does not have an explicit Energy division to handle the influx of energy projects -

- both renewable and non-renewable.  

Despite the well-developed national and state sectoral plans for energy, project 

implementation is often stymied by capacity constraints at the state and national level. This 

issues also extends to the more clearly definies climate change adaptation plans and strategies 

where obtaining the necessary human resources is the most significant barrier to 

implementation. According to sector employees, the lack of human resources and finances 

has hampered the implementation of more technical projects such as those in the general 

energy or renewable energy sector. 

Methods 
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Published peer-review literature, project documents, and data specific to renewable energy 

development in Pohnpei, or the FSM as a whole, were compiled and analyzed from 10 years 

of projects implemented in the country between 2012 and 2022. Because some projects were 

scheduled to commence during the covid-19 pandemic, they are understandably delayed. 

However, their project documents provided good insights into existing national and state-

level policies and frameworks related to energy and climate change. Analysis and discussion 

points of project implementation and overall renewable energy development process were 

derived from existing national and state level energy, climate, and development policies, 

published media, peer-review literature, and project documents made available online and 

through news databases. On the state and national levels, relevant policies and regulations 

related to energy and climate policy were also examined.  

Analysis 
 

Financing from Overseas Development Assistance 

It was noted in the FSM MEP that donor funding was secured for around half of 

planned renewables investment. Between 2019–2023, the plan calls for US$101 million of 

investment (both for generation and the distribution network) and the authorities estimate that 

donor funding has been secured for around US$ 50–60 million. Across eight projects from 

bilateral and multilateral development partners, finance for renewable energy development 

and energy efficiency measures for Micronesia totals $105 million, which is well over the 

estimated $101 million of the investment outlined in the FSM Master Energy Plan. A smaller 

component of the investment needs will be filled by Independent Power Producers (IPPs). 

For example, Pohnpei Utilities Company has entered into an IPP arrangement for solar 

generation and storage. Although there was a funding gap, the plan’s electricity demand 

projections appear to be based on overly optimistic GDP and household formation 

projections. Thus, investment needs for the main grid may be overestimated. The overstated 
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financing may present an opportunity for the national and state working groups to shift 

funding towards enhancing the regulatory frameworks for Independent Power Producers and 

developing the private sector’s technical capacity, especially with those that work with 

electrification programs for the rural households and outer islands. 

Figure 11 List of Ongoing RE Projects from Bilateral & Multilateral Partners 

 

Source: George, 2019 

Reliance on Diesel-generated Power 
 

Due to its strong reliance on imported petroleum fuels, the FSM is especially 

susceptible to petroleum price fluctuations and shocks. 

It spends between $40 and $60 million annually on imported fuels, which accounts for 

around 10 to 15 percent of its gross domestic product, making energy the most expensive 

sector of its weak economy. The integration rate for solar PV and auxillary power equiment 

has been sluggish for various reasons, including poor technical capability at the utility to 

handle intermittent solar, land availability issues, and limited domestic finance. 

 

Inefficient and ailing distribution and generation infrastructure.  
 

The distribution networks are periodically impacted by high-impact events such as 

typhoons, corrosion, sea level rise, etc. In addition, the lack of scheduled maintenance of the 
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grid and generation assets often leads to higher operational costs and faster rates of 

equipment degradation needing capital investments to replace. This results in extended 

outages and reduced revenues for the public utility. The introduction of renewable energy in 

an unplanned manner can make electricity delivery even more unreliable. In addition, with 

the large influx of developmental assistance, there is marginal support for private sector 

development within the renewable energy space. Lessons learned from the nature of 

infrastructure development in Micronesia, and the wider Pacific Regions need to be 

incorporated to avoid the Build-Neglect-Replace paradigm.  

Piecemeal Approach to Energy Sector Development 
 

The state utilities throughout the FSM have a disjointed approach to shared issues 

such as procurement specifications, Operations and Maintenance (O&M) processes, and staff 

training and retention. The lack of national standards or consistent procurement strategy often 

leads to increases in power generation and delivery costs. There are limited opportunities for 

the state utilities to engage collaboratively among states. Often external consultants are often 

brought in to help solve recurring technical issues. 

Perennial Lack of Technical and Coordinative Capacity 

This is especially the case with renewable energy development within government 

departments responsible for energy development at the national and state level. Despite the 

capacity-building schemes within bilateral or multilateral development grants for public 

institutions, there is no apparent human resource regime for capacity retention at the national 

and state levels. The current arrangements for technical assistance for the FSM is through a 

World Bank funded Energy Advisor who is housed at DORD. At the state level, one 

seasoned solar technician now heads both the Distribution and Renewable Energy divisions 

of the state public utility. 
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Lack of Private Sector Involvement and Development 

Integrating high levels of VRE coupled with the state utilities inability to handle 

current solar PV capacity and grid balancing requirements casts doubt on the state’s energy 

security in future scenarios of higher VRE integration levels. If there is no effort to develop 

some level of private sector involvement, with the enabling regulatory environment, in the 

state’s plan to expand renewables, efforts for renewable expansion may run into the build-

neglect-replace issue with maintenance and grid strength and reliability.  

Discussions 

Solar PV mini-grids, hybrid or renewable, can serve as a solution for rural 

electrification. Given that Micronesia is composed of several hundred atolls (though the 

populations are concentrated in the four main islands) many of which are isolated from 

connecting to the larger main grids on either Pohnpei, Chuuk, or Yap. The state of Kosrae is 

an exception given that it is a lone volcanic atoll (no outer islands) though communities that 

are extremely isolated from the state’s main grid could be electrified with an isolated mini-

grid. 

Renewable energy development and financing allows Micronesia to build and retain 

technical and trade skill capacity, specifically in Pohnpei. Depending on the regulatory and 

legislative frameworks in play for the sector, such policies can define and encourage or 

discourage private sector participation to address the shortfall in technical capacities for the 

proper operation and maintenance of renewable or hybrid mini-grids.   

Adopting renewable energy systems, by way of mini-grids, can help reduce economic 

vulnerability to price gyrations in the global oil markets. Because Micronesia is heavily 

import-dependent on fossil fuels for its electricity and energy demands, the country is 

significantly susceptible to wild price swings in the cost of fossil fuels and in the increased 
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transport costs to procure fossil fuel resources. The country’s dependence on energy imports 

makes it particularly vulnerable to the fluctuations in the price of oil and its the cascading 

price hike effects of imported goods due to rising fuel surcharge costs of sea freight. Higher 

oil prices translate to higher electrical tariff costs as well. In Pohnpei, the current cost of 1 

kWh of electricity is 0.61$/kWh which is well above the average in the Pacific region. 

However, this is relatively cheaper when compared to electrical prices in the outer islands of 

Chuuk and Yap.   

Inherent issue with increasing VRE integration levels  
 

Increasing the share of VRE from its current 14% to 70% of installed electrical 

capacity is not a simple task with a single solution; it is fraught with technical challenges in 

dealing with the inherent limitations of an energy source whose variability and weather 

patterns compound uncertainty in each state and production site. Energy supply, demand, grid 

strength and stability, and system-wide storage must be flexible to accommodate increasing 

VRE integration levels. I briefly outline the problems associated with rising VRE penetration, 

including their intermittent nature, inflexibility, non-dispatchability, and non-synchroneity. 

Subsequently, I discuss available and evolving solutions that could be deployed to remedy a 

single or cluster of problems associated with expanding VRE integration. 

Grid flexibility solutions should consider VRE's intermittent, variable, and 

unpredictable nature. Due to their intermittent nature, wind and solar power can't always keep 

up with the peak demand for electricity, which may occur far after sunset. When variable 

renewable energy systems (VREs) produce a lot of energy but there is little demand for it, 

grid operators may have to reduce the amount of VRE energy produced. Maintaining a stable 

voltage and frequency throughout the grid requires a tight control over the parameters. An 

energy system may fail if the demand or supply was unbalanced, causing the voltage or 

frequency to spike above or below the safe range. As an additional dispatchable energy 
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source, pumped storage hydropower (PSH) can be integrated into the state’s energy system to 

balance the grid. VRE systems alone cannot perform this vital flexibility measure essential to 

grid composed primarily of renewables.There has been much discussion on the revitalization 

of Pohnpei Nanpil Hydropower plant, however cost estimates are obsolete and the altered 

ecosystems and abiotic factors warrant additional feasibility and technical studies.  

As higher levels of VRE is integrated into a power system due to the state and 

national level climate and energy policy imperatives, the phase-down of conventional power 

generators would pose risks to the system strength of overall electrical system. The strength 

of a power system is gauged by the electrical system's ability to maintain consistent voltage 

and frequency levels. Usually, voltage and frequency are kept abreast via inertia attributed to 

the rotating masses of conventional fossil fuel-based generators. Conventional power 

generators are synchronous machines that can match the frequency and voltage of the grid 

and lend support in maintaining the grid's specific frequency and voltage level. They are also 

“grid forming” equipment that regulates the voltage and frequency signals through the inertia 

produced from their rotating masses in electrical generation. A collection of “grid forming” 

equipment helps grid operators manage the strength and stability of a given power grid. The 

combined effects of conventional power generators' synchronous and grid-forming 

capabilities allow the flexibility for grid operators, dealing primarily with conventional power 

generators, to balance the grid seamlessly. 70% VRE integration levels, primarily through 

increased solar PV capacity for Pohnpei state, are anticipated to pose a challenge to the state 

utility in ensuring reliable electrical generation for the FSM states. 

Solar PV mini-grids connect through the main grid via inverters and are non-

synchronous, which means that they need a reference source for the frequency and voltage 

levels when they connect to the grid. They are also “grid following” meaning they do not 

contribute to the regulation of frequency and voltage in a power system. As VRE integration 
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increases, inverter-based generators will come to dominate the grid and push out synchronous 

generators. Eventually, A grid is identified as an inverter-dominant grid when instantaneous 

VRE reach more than 50%. This will be the case with FSM’s national RE target to hit 70% 

VRE integration levels by 2030. Such grid would have less power generators with rotating 

masses that could support system inertia and, in the event any diesel-based plant is knocked 

offline, the system frequency may be prone to swing more wildly, and the time to dispatch 

other generators may not be fast enough to curb frequency within the optimal range and 

stabilize the grid. In addition, the dwindling supply of conventional generators would weaken 

the voltage reference signals needed by the “grid following” solar PV systems. A weak 

voltage reference signal could be further “disrupted by the variations in the load and injection 

of the converter itself” resulting in a PV system’s inability to convert its DC into an AC 

current matched to the specification of the grid. Such incidents are prone to happen as 

instantaneous levels of VRE reach 60 to 80%. Fortunately, there are solutions available to 

address the non-synchroneity of VRE. A state's grid operator may install synchronous 

condensers and power converters to provide "synthetic inertia" and tackle the non-

synchroneity issue of VRE production and assure grid stability to address the problem of a 

power grid dominated by inverter-based generators. Synchronous condensers serve as a 

voltage and frequency reference for other power systems and do not offer any active power 

service. 

Pathway Considerations for Energy Development in the FSM 

To achieve the state's climate, energy, and development goals, the suggested 

regulatory, legal, and incentive frameworks and policies might create an environment 

favorable to Public-Private Partnerships (PPPs) and IPPs that espouse the Build-Operate-

Transfer business model. This partnership and operations strategy would aid in bolstering 

state-level technical and coordination capabilities for project design, operations, and 
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maintenance, and support institutional arrangements for renewable energy project planning 

and management. The private sector companies and state utilities can build the mini-grid 

solar PV grants and operate them for a specific time to achieve a reasonable return on 

investment. This can be down in tandem to train the utility counterparts and impact the 

technical skills and knowledge to operate the plant efficient and conduct routine system 

inspections. After the agreed time has expired, the solar PV plant can be transferred to the 

public utility.  

In contrast to state public utilities, an IPP or PPP is more likely to have the technical 

and financial resources to develop, build, and run generation facilities that only use solar PV 

or incorporated diesel generators in a hybrid system. Due to a lack of institutional and 

technical ability to handle operational issues as they grow, it is frequently noted throughout 

the Pacific that the transfer of generating assets to the public sector results in deterioration. It 

would be in the interest of bilateral development partners, multilateral banking institutions 

and society to allocate capital and sources to energy generation entities that are more efficient 

and effective in utilizing capital to achieve the public goods of energy security. Specifically, 

the generation of low-cost and low-carbon electricity and a climate-resilient distribution 

infrastructure. Given the track record of public utilities in the Pacific overall, the most 

economically efficient option for generating and distributing energy is by way of private, 

independently regulated power generation and distribution entities. However, we cannot 

assume that public utilities will gladly and fully relinquish their roles in generating and 

distributing electricity. Therefore, some healthy medium that supports technical capacity 

building within PUCs and the financial returns for IPPS to sustain private enterprise must be 

done.  
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On the centralized track, national governmental organizations, such as the state-

owned utility or the department or office of energy, acting alone or together, take on 

electrification and renewable energy development. The private sector, civil society groups, 

and non-government organizations typically carry out the electrification process on the 

decentralized route. Such organizations will tend to build and manage isolated mini-grids, 

with small distribution networks that typically operate at voltages below 15 kilovolts (kV) 

and supply electricity to one or more local communities by way of small generators that run 

on fossil, renewable, or combination of fossil and renewable fuels. Even while the necessity 

of a two-track strategy is widely acknowledged, most national electrification programs offer 

few specifics on how the two tracks should be executed.  

The rest of this paper focuses on recommendations that concentrate on overcoming 

the financial, technical, policy, and partnership obstacles in adopting a decentralized track, to 

a reasonable extent, with a focus on how to build out solar PV mini-grids in Pohnpei in 

collaboration with independent power producers (IPPs) that are financial and technically 

sound to manage operations and maintenance (O&M). IPPS in Micronesia will need to invest 

in and run equipment to produce and deliver power to consumers, including homes, 

companies, public institutions, and, in some instances, the national utility, if the decentralized 

route is to be successful. Furthermore, they are only willing to invest with transparent and 

reliable rules and guidelines.  

Recommendations: Finance, Technology, Policy, and Partnerships 
 

Technology: 

• Because Solar PV is the preferred VRE system given more than adequate solar 

resource abundance and its demonstrated track record and durability in the Pacific, 

there is a need for increased energy storage capability through increased investments 
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in battery energy storage system (BESS). Listed are the technological considerations 

in order to increase resiliency and robustness for the solar PV mini-grids in Pohnpei. 

In the alignment with the Pohnpei State infrastructure Development Plan, the State 

Master Energy plans calls for an additional 18 MW of solar capacity be added in the 

next 15 years. 

• Battery Energy Storage Systems required for:  

o bolstering grid stability 

o  improving system performance 

o voltage-frequency regulation services 

o Power Compensation 

o  avoided GHG emissions in switching generation dependent on diel fuels for 

electrical generation 

• Incorporating a mandatory maintenance plan when dealing with RE development 

projects with bilateral or multilateral partners or with country led projects  

o Build technical capacity for system and component maintenance 

o Enables project beneficiaries to reduce lifecycle costs and prolong system 

longevity 

• Installing a Supervisory Controls And Data Acquisition  (SCADA) System and 

acquiring the necessary training to actively monitor, diagnose, and troubleshoot grid 

balancing issues 

• Upgrading Manuel Switches to Automatic Switches in the grid infrastructure 

• Increasing line capacity to accommodate a greater flux of electricity for a VRE-

dominant electrical system in the future 
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Policy & Regulations 

• Modify the state's vertically integrated energy policy and regulatory frameworks to 

allow public-private partnerships (PPPs) to create solar mini-grids, whether isolated 

or grid-connected, so that the state can fulfill its climate and energy goals.  

 

• Pohnpei State would need to clarify restrictions on IPP agreements in order to 

decrease legal risks and demonstrate that the state, particularly the state public utility 

company, could not use its power to create hurdles to restrict private sector 

involvement in the energy industry. 

• Although PPAs have been created with IPPs (Vital Corporation and Kepirohi Solar 

Energy Limited), present legislative and regulatory frameworks would likely need to 

be modified to continue RE deployment with the assistance of collaboration of IPPs. 

• This would be a necessary step if international banking organizations such as the 

World Bank and the Asian Development Bank were to give grants or concessional 

loans to promote the country's solar energy adoption. 

• The ADB-funded Strengthening the Energy Sector Regulatory Framework initiative 

provided FSM States with RFP and IPP advice and templates. 

• The FSM National Government of Energy should have a small staff of technical 

specialists to assist states access RFPs and PPAs since state utilities may not have 

legal and technical expertise to evaluate them. 

• COFA Infrastructure sector money might be used to fulfill the Energy office's 

technical capacity-building requirements. 

• Amending the legal and regulatory frameworks to create favorable business 

conditions for the growth of PPPs and IPPs would assist in addressing the 
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inadequacies in technical and capacity-building efforts that are common in donor-

funded solar energy projects.  

• The business model would assist solve the limitations of a government-led or bilateral 

partner-led RE project in terms of sustainable funding and capacity creation and 

retention via private or public-private engagement in renewable energy development.  

• Set up regulations on Power Purchase Agreements (PPA) that are fair and transparent 

– Utilize the “Avoided Cost Principle” for determining compensation rates between 

the state and the IPPs. 

• Avoided Cost Principle: calculating the Feed-In-Tariff (FiT) price under the PPA 

using the prices paid by the buying utility for fuel, labor, and other items required to 

create the power that the renewable generator would replace. 

• Set performance standards so that the Pohnpei Utilities Corporation and any 

Independent Power Producer have performance standards that support the 

development and maintenance of reliable and robust solar PV systems and strengthen 

energy security.  

• Solar development experience drawn from the Pacific region suggests that 

establishing an independent regulatory body addresses political impediments to higher 

electrical tariffs over the long term.  This is a similar approach that the World Bank 

implemented after the institution granted the FSM over $20 million dollars to develop 

Micronesia’s fiber optic infrastructure for high-speed internet.  

o Currently, the Telecommunications Regulatory Authority (TRA) oversees the 

market for telecommunications services. A similar independent regulatory 

agency for energy procurement and generation should be developed to provide 

light-handed regulation and monitor and report performance standards for 

IPPS and the state public utility. 
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Financing  

• Financing is not a major investment impediment as the FSM benefits from close ties 

with numerous bi-lateral and development agencies such as JICA, USAID, NZ 

MFAT, EDF, and AusAid. However, the bankability of a RE project in FSM will 

depend on the regulatory environment and institutional arrangement between the state 

and national energy department, utilities, development bank, bilateral/multilateral 

agency, and private sector partners.  

• With the COFA set to expire in 2023, FSM must assert itself to acquire unconditional 

financial provisions under a Third Amended Compact to finance the accelerated 

adoption of renewable energy systems along with the enabling technologies to 

improve the flexibility, strength, and reliability of the grids in all states, especially in 

Pohnpei given that the State Master Plan calls for a total of $114 million, or over 25% 

of national GDP, in the next 15 years. 

Partnerships  

• ADB, the European Union, the Global Environment Facility, and the World Bank are 

the primary multilateral development partners in the energy sector of the FSM. 

Bilateral development partners include the Japan International Cooperation Agency, 

Ministry of Foreign Affairs and Trade of New Zealand, and the United States Agency 

for International Development.  

• Renewable energy development projects should focus on building the capacity of 

independent power producers and encourage the private sector’s participation with 

state utilities in developing a resilient and reliable grid composed of VRE 

technologies and composed of supporting power flexibility technologies.  
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o Echoing the sentiment of a GE Electric Executive on World Bank Energy Day 

in 2012 – “You cannot develop a long-term sustainable strategy based on 

subsidies and grants.” 

• Despite the clear need for Independent Power Producers in the MEP, only the FSM 

Sustainable Energy and Accompanying Measures (SEAM) project outlines project 

activities that include private sector development with a special focus on building 

technical capacity for women in the field 

Figure 12 Renewable Energy Development Business Models 

 

Source :1 Millan-Sanchez, 2020 

• As seen above, the suggested regulatory and legal frameworks and incentive policies 

could make it easier for PPPs (BOT) and IPPs (BOT) to invest in solar power in the 

state, which would help it meet its climate, energy, and development goals. The lack 

of energy officers, planners, and regulators, as well as institutional frameworks for 

renewable energy project management and technical and coordination capabilities for 

project design, development, and ongoing maintenance, could be mitigated with the 

help of these business models in the state.  

• Unlike state-run utilities, IPPs and PPPs are better equipped to plan, build, and 

oversee a solar power plant due to their greater access to capital and technical 
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resources. Transferring producing assets to the public sector often leads in 

deterioration in the Pacific owing to a lack of institutional and technical capacity to 

address operational problems as they arise. 

• Since public sector offices for renewable energy development in Micronesia lacks 

coordination, planning, and execution capacity, an adequate number of PPP or IPP 

business arrangements should be permitted within an enabling legal and regulatory 

framework to address the technical capacity and implementation shortfalls. 

• Given the past record of public utilities in the area, private, independently regulated 

power production and distribution enterprises are the most cost-effective solution for 

generating and delivering energy in the Pacific. Nonetheless, the real case in the 

Pacific, this is only occasionally the case. 

• Promoting such a legislative and legal framework for PPPs would be the optimal 

growth route for renewable energy and would prevent a repetition of the build-

neglect-replace cycle of RE projects in the Pacific Islands. State utilities working with 

IPPs through PPPs can also develop their in-house experience in developing, 

evaluating, and monitoring PPAs. 

Conclusion 

Solar energy investments in Micronesia are logical given the adequate solar resources 

and the need to develop its economy and reduce the high costs of electricity. Donor-funded 

projects in the solar sector have sustainability issues due to short-term funding, lacking 

technical project implementors, and lacking maintenance and servicing with state or 

community ownership. There will be an unmet need for PPPs and IPPs to carry out the large 

investments in solar PV systems through Micronesia. Battery energy storage systems should 

be incorporated together with the rising solar PV integration level to increase the reliability 
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and resilience of the grid. A holistic SCADA system, together with the technical training to 

operate the mix of diesel and solar PV generation at optimal conditions, should be a focus of 

the public utility and any project development partners. To avoid the build-neglect-replace 

paradigm, training on plant maintenance should be mandatory with any solar PV project 

pursued with development or private sector partners.  

The current legal and regulatory frameworks – depending on the state- for either PPPs 

or IPP are either lacking or have inadequate incentives to entice companies to invest in the 

small market. The role of IPPs in will be more pronounced when VRE integration levels edge 

close to the national goal of 70% by 2030 and the current technical and coordinative capacity 

of the utilities hamper Pohnpei state’s ability to generate reliable electricity. Developing 

PPPS or PPA with IPPs could help address the need for recurring maintenance to ensure that 

solar generation assets are operating at optimal conditions to reduce O&M expenses and 

maintain system longevity. This is important to avoid the Build-Neglect-Replace Paradigm of 

energy infrastructure investments and secure energy security for the future VRE-dominant 

electric grid. 

However, the state needs to implement an enabling market for solar investments to 

flourish to hit state energy and development goals and contribute toward national climate 

action and energy goals as well. Policy recommendations called for explicit IPP and PPP 

regulatory and legal frameworks at the state level as well as solar investment incentives such  

tax credits, deductions, or exemptions and clear policy on developing PPA following the 

avoided-cost principle. Financing is not a significant investment impediment as the FSM 

benefits from close ties with numerous bi-lateral and development agencies such as JICA, 

USAID, NZ MFAT, EDF, and AusAid.  

The Third Amendment to the Compact of Free Association presents a tremendous 

financing opportunity for the country to invest in renewable energy assets not just for 
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Pohnpei state but for all three states. There is much opportunity for state utilities and 

independent power producers to collaborate and address the technical and coordinative 

challenges in building a VRE-dominant grid and ensuring that the overall power system is 

robust and resilient with BESS, a SCADA system, and necessary grid upgrades. 

In increasing solar PV mini-grids integration to meet national and state climate and 

energy goals, the Federated States of Micronesia can better adapt to the changing global 

climate and progress towards it sustainable development goals with clean, low-cost, reliable 

energy.  
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