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I. INTRODUCTION 

1. The National Energy Policy and Energy Action Plan of the Republic of the Marshall 
Islands (RMI) established a renewable energy generation target of 20% for electric power by 
2020.1 While targets in the energy action plan are not legally binding, the energy action plan 
identified the need for numerous resource assessments and feasibility studies, including on the 
expansion of renewable energy (solar). Some of these assessments and feasibility studies have 
been completed and have contributed to the design of the proposed capacity development 
technical assistance (TA). 
 
2. The Asian Development Bank (ADB) received a request from Marshalls Energy 
Company (MEC) in July 2015 to assist with identifying investment needs in Majuro’s power 
system to allow for an expansion of intermittent renewable power generation. The country 
operations business plan, 2017–2019 for the Marshall Islands includes the proposed TA, and 
supports the government’s policy objectives for renewable energy (Appendix 1).2 
 

II. ISSUES 

3. Peak demand on Majuro (the RMI’s most populous and economically active atoll with 
over 50% of its population) is approximately 7.5 megawatts, and is supplied by diesel 
generation with a combined maximum capacity of 11.7 megawatts located at a central power 
station supplying three feeders at 13.8 kilovolts. A 209-kilowatt-peak grid-connected solar 
photovoltaic system is installed at the Majuro Hospital, along with a 51-kilowatt-peak 
photovoltaic system at the College of the Marshall Islands. A 600-kilowatt-peak photovoltaic 
investment was completed in May 2016 at Majuro’s airport (financed by a grant from the Abu 
Dhabi Fund for Development). 
 
4. Majuro’s distribution network is over 30 years old, is in need of significant reinvestment 
and modernization, and—crucially—was not designed to accommodate significant distributed 
generation from intermittent renewable resources (i.e., solar or wind). MEC’s fleet of diesel 
generators and control system was designed to serve this network and is similarly incapable of 
accommodating high levels of intermittent renewable energy penetration. 
 
5. Analysis conducted by the Japan International Cooperation Agency under its hybrid 
islands program reveals that the current system can accommodate no more than approximately 
890 kilowatts of photovoltaics without investments in the Majuro power plant and in Majuro’s 
distribution network.3 This represents less than 8% renewable energy penetration—far short of 
the national energy policy’s 20% target. With the completion of the photovoltaic investment in 
Majuro’s airport, Majuro’s system has reached its maximum technically feasible grid-connected 
photovoltaic generation capacity. 
 
  

                                                
1 Government of the Marshall Islands. 2009. National Energy Policy and Energy Action Plan. Majuro. 
2  Asian Development Bank. 2016. Country Operations Business Plan, Marshall Islands, 2017–2019. Manila. 

https://www.adb.org/documents/marshall-islands-country-operations-business-plan-2017-2019. The TA first 
appeared in the business opportunities section of ADB’s website on 17 August 2016, and is categorized as 
transaction technical assistance under the new staff instructions effective 13 March 2017. 

3 Japan International Cooperation Agency. 2015. Marshall Islands Project on the Formulation of a Self-Sufficient 
Energy Supply System: Final Report. Tokyo. 

https://www.adb.org/documents/marshall-islands-country-operations-business-plan-2017-2019
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III. THE CAPACITY DEVELOPMENT TECHNICAL ASSISTANCE 

A. Impacts and Outcome 

6. The impacts will be an increased share of renewable power generation, improved 
service reliability, reduced reliance on imported fossil fuels, and a reduction in the cost of 
electricity generation for the RMI. The outcome will be the adoption by MEC of an investment 
plan to support renewable energy in Majuro. 
 
B. Methodology and Key Activities 

7. This TA will build on the previous Japan International Cooperation Agency-funded 
analysis of MEC’s renewable energy potential and existing generation and network 
infrastructure to prepare investments that will enable MEC to increase renewable energy 
penetration on Majuro to at least 20%, with concomitant improvements in network efficiency 
(e.g., reduction in distribution losses, reactive power requirements). In preparation for the 
proposed investments, the skills and capacity of staff from MEC as well as from government 
energy planning offices will also be enhanced through their involvement throughout the process 
and structured training workshops (thus contributing to sustainability of the outcome). 
 
8. The TA will assist MEC in developing an investment program to increase its network’s 
absorption capacity to accept more renewable generation, in line with the RMI National Energy 
Policy and Energy Action Plan targets (footnote 1). This will allow MEC to increase its share of 
electricity generated from renewable resources and, commensurately, reduce its consumption 
of diesel fuel for power generation to provide increased access to clean, reliable, and affordable 
power without negatively affecting grid stability. The current lack of such an actionable plan 
results in investment resources from individual internal and external sources (e.g., from 
development partners) being (i) programmed on an ad hoc and opportunistic basis without 
consideration for concurrent or planned activities from a different source, or (ii) foregone 
because of the absence of an established investment framework. The intended outcome will 
allow MEC to devote capital resources to increasing its network’s capacity to accept more 
renewable energy generation and deliver improved service to the RMI economy. 
 
9. The TA will (i) prepare a thorough inventory and condition assessment of the Majuro 
power system, (ii) model the existing system’s capacity to absorb additional intermittent 
generation (primarily solar), (iii) prepare an optimization analysis to identify incremental and 
appropriately sequenced capital investments to allow increased renewable generation and 
reduce network losses, and (iv) produce technical, economic, and financial feasibility studies for 
identified prioritized investments. The optimization analysis will take into account renewable 
resource availability and technology costs to assess the economic and technical feasibility of 
investment options. Based on the optimization analysis, the consultants engaged under the TA 
will prepare a sequenced investment plan for the Majuro system. Consultants will engage 
directly with MEC staff and the Ministry of Resources and Development’s energy planning 
department to build their capacity to perform such analysis in the future, including by providing 
training on the use of selected modeling software and methods. 
 
10. The TA will review MEC’s financial management and accounting practices and will 
recommend improvements in (i) its accounting practices, (ii) the identification of its cost 
structures and revenue requirements, and (iii) its corresponding revisions to its tariff structures. 
The TA will also analyze the macroeconomic impact of (i) the RMI’s exposure to global oil price 
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volatility, (ii) MEC’s distortionary embedded cross-subsidies and transfer pricing among MEC’s 
areas of operation (e.g. between fuel delivery services and electricity), and (iii) the drain on 
public resources from MEC’s recurrent subsidy requirements. 
 
11. It is assumed that (i) MEC and Ministry of Resources and Development personnel will 
make all necessary data available to consultants to perform their assigned tasks, and (ii) these 
personnel will be available and able to collaborate with consultants for capacity-building 
purposes. 
 
C. Cost and Financing 

12. The TA is estimated to cost $700,000, of which $690,000 will be financed on a grant 
basis by the Clean Energy Fund4 under the Clean Energy Financing Partnership Facility and 
administered by ADB.  
 
13. The government, through MEC, will provide counterpart support in the form of 
counterpart staff, facilities hosting for consultations and meetings, information access, 
secretarial assistance for arranging site visits, and other in-kind contributions. 
 
D. Implementation Arrangements 

14. ADB will implement this TA. MEC will serve as the direct working counterpart and 
primary beneficiary of the TA and will support consultants by providing access to necessary 
information and facilities, and as described in para. 13. 
  
15. ADB will engage a consulting firm for this TA. The TA will require 22 person-months of 
international consultant inputs over approximately 11 months. ADB will engage consultants in 
accordance with its Guidelines on the Use of Consultants (2013, as amended from time to time). 
Disbursements will be carried out in accordance with ADB’s Technical Assistance Disbursement 
Handbook (2010, as amended from time to time). 
 
16. Outputs will be delivered in the form of reports prepared by the consultants and 
delivered to the Government of the RMI, MEC, and ADB. 
 

IV. THE PRESIDENT’S DECISION  
 
17.  The President, acting under the authority delegated by the Board, has approved ADB 
administering technical assistance not exceeding the equivalent of $690,000 to the Republic of 
the Marshall Islands to be financed on a grant basis by the Clean Energy Fund under the Clean 
Energy Financing Partnership Facility for Majuro Power Network Strengthening, and hereby 
reports this action to the Board. 
 

                                                
4 Financing partners: the governments of Australia, Norway, Spain, Sweden, and the United Kingdom. 
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DESIGN AND MONITORING FRAMEWORK 
Impacts the TA is Aligned with 

An increased share of renewable power generation, improved service reliability, reduced reliance on 
imported fossil fuels, and a reduction in cost of electricity generation (National Energy Policy and Energy 

Action Plan)a  
 

Results Chain 
Performance Indicators 

with Targets and Baselines 
Data Sources and 

Reporting Risks 
Outcome 
 
Adoption by MEC of 
an investment plan to 
support renewable 
energy in Majuro 

By December 2017 
 
a. MEC will have a specific 
and sequenced investment 
plan and framework for 
increasing network 
capacity to integrate 
intermittent renewable 
generation (i.e., solar and 
wind) (2015 baseline: NA) 

b. MEC personnel will 
have increased capacity to 
evaluate project feasibility, 
from a technical and 
economic or financial 
perspective (2015 
baseline: NA) 

 

a. Consultants will 
produce an investment 
plan and feasibility 
studies as deliverables 

b. Consultant reports will 
document counterpart 
personnel participation 
on the preparation of 
analyses and outputs 

 

Counterpart (MEC or 
Ministry of Resources 
and Development) fails 
to provide source data 
for analysis on a timely 
basis. 

 

Counterpart personnel 
are unavailable or 
unqualified to 
participate 
meaningfully, or lack 
the adequate technical 
expertise to do so. 

Outputs    
 
1. Thorough inventory 
and condition 
assessment of the 
Majuro power system 
prepared 
 
 
2. Existing system’s 
absorptive capacity to 
absorb additional 
intermittent 
generation (primarily 
solar) modeled  
 
3. By means of an 
optimization analysis, 
incremental and 
appropriately 
sequenced capital 
investments to allow 
increased renewable 
generation and 
reduced network 
losses identified 
 
 

 
1. By February 2017, 
inventory completed for 
Majuro (2015 baseline: 
NA) 
 
 
 
2. By April 2017, modeling 
produced for Majuro 
system (2015 baseline: 
NA) 
 

 
 
3. By August 2017, list of 
identified potential 
investments in Majuro’s 
system prepared (2015 
baseline: NA) 
 
 
 
 

 
1. Consultants’ periodic 
reports 
 
 
 
 
 
2. Consultants’ periodic 
reports 
 

 
 
 
 
3. Consultants’ periodic 
reports 
 
 
 
 
 
 
  

 
Source data and 
documentation of 
existing system is 
unavailable or 
incomplete, or not 
provided in a timely 
fashion. 
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4. Full technical, 
economic, and 
financial feasibility 
study for prioritized 
investments 
proposed 
 
 
 
 
5. Training of MEC 
and Ministry of 
Resources and 
Development staff 
provided 
 
 
 
 
 
 
 
 
6. Analysis of fiscal 
and macroeconomic 
impacts of MEC’s 
accounting practices, 
cost and tariff 
structures, subsidy 
arrangements and 
exposure to oil price 
volatility performed 
 

 
4. By September 2017, 
feasibility study for 
investment in network and 
control systems for 
expanded renewable 
generation prepared (2015 
baseline: NA) 
 
 
 
5. Two workshops and/or 
seminars on the use of 
analytical tools (e.g., 
HOMER software suite) 
and project technical, 
financial, and economic 
analysis and investment 
project prioritization 
conducted, targeting 16 
participants, of whom 25% 
are female (2015 baseline: 
NA) 
 
6. By July 2017, review of 
MEC’s accounting 
practices and fiscal and 
macroeconomic impacts of 
MEC’s current business 
practices and reliance on 
diesel generation 
completed and presented 
to MEC and Marshall 
Island government 
counterparts (2015 
baseline: NA) 

 
4. Consultants’ periodic 
reports 
 
 
 
 
 
 
 
 
5. Consultants’ periodic 
reports 
 
 
 
 
 
 
 
 
 
 
 
6. Consultants’ periodic 
reports 

 
 
 
 
 
 
 
 
 
 
 
Sufficient staff with 
requisite skills are not 
available to benefit from 
the training. 
 
 
 
 
 
 
 
 
 
Reliable data from MEC 
and Marshall Island 
government is not 
furnished in a timely 
fashion. 

 

Key Activities with Milestones 

1. Thorough inventory and condition assessment of the Majuro power system prepared 
1.1 Prepare data request for MEC counterpart to provide (January 2017) 
1.2 Receive data and assess for completeness and quality (January 2017) 
1.3 Prepare asset inventory report and assessment of asset performance and condition (February 2017) 

2. Existing system’s absorptive capacity to absorb additional intermittent generation (primarily 
solar) modeled  
2.1 Select model and methodology for analyzing systems’ capacity to absorb intermittent generation 
(February 2017) 
2.2 Prepare reports on modeling (April 2017) 

3. Incremental and appropriately sequenced capital investments to allow increased renewable 
generation and reduced network losses identified 
3.1 Prepare master plan for sequenced investments in Majuro’s network (and the existing power plant’s 
control systems, as relevant) to accommodate increased intermittent renewable generation (based on 
modeling outputs) and reduce network losses (August 2017) 

4. Full technical, economic, and financial feasibility study for investment(s) for immediate 
implementation proposed 
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4.1 Confirm with MEC and Ministry of Resources and Development which are the priority projects for 
implementation (August 2017) 
4.2 Prepare technical, social, environmental, financial, and economic feasibility studies for network 
investments in Majuro’s system (September 2017) 

5.  Training of MEC and Ministry of Resources and Development staff provided 
5.1 Confirm analytical tools and methods to be used (February 2017) 
5.2 Identify counterpart MEC and Ministry of Resources and Development staff for training (February 
2017) 
5.3 Conduct training workshops (February–October 2017) 
 
6. Analysis of fiscal and macroeconomic impacts of MEC’s operations 
6.1 Receive and assess completeness and quality of data on MEC’s accounting operations, tariffs, 
revenue collection, and internal cross-subsidy arrangements (March 2017) 
6.2 Analyze fiscal and macroeconomic impact of MEC’s operations (including dependence on diesel for 
power generation) (May 2017) 
6.3 Present findings to MEC and Marshall Island government counterparts on analyses, with 
recommended reforms to MEC’s practices (July 2017) 
Inputs 

Clean Energy Fund under the Clean Energy Financing Partnership Facility: $690,000  

Note: The government will provide counterpart support in the form of counterpart staff, facilities hosting 
for consultations and meetings, information access, secretarial assistance for arranging site visits, and 
other in-kind contributions. 
Assumptions for Partner Financing 

Not Applicable 

HOMER = Hybrid Optimization of Multiple Energy Resources, MEC = Marshalls Energy Company, NA = not 
applicable. 
a Government of the Marshall Islands. 2009. National Energy Policy and Energy Action Plan. Majuro. 
Source: Asian Development Bank. 
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COST ESTIMATES AND FINANCING PLAN 
($'000) 

Item Amount 

Clean Energy Funda under the Clean Energy Financing Partnership 
Facility 

 

 1. Consultants  
  a. Remuneration and per diem (international consultants) 400.0 
  b. International and local travel 130.0 
  c. Reports and communications 20.0 
 2. Training, seminars, and conferences 40.0 
 3. Miscellaneous administration and support costsb 30.0 
 4. Contingencies 70.0 
  
    Total 690.0 
  
Note: The technical assistance (TA) is estimated to cost $700,000, of which contributions from the Clean Energy 
Fund under the Clean Energy Financing Partnership Facility are presented in the table above. The government will 
provide counterpart support in the form of counterpart staff, facilities hosting for consultations and meetings, 
information access, secretarial assistance for arranging site visits, and other in-kind contributions. The value of 
government contribution is estimated to account for 1.4% of the total TA cost. 
a Financing partners: the governments of Australia, Norway, Spain, Sweden, and the United Kingdom. Administered 

by the Asian Development Bank. 
b  Includes local communications, logistical and clerical support, and surveys and archival research etc.  
Source: Asian Development Bank estimates.
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OUTLINE TERMS OF REFERENCE FOR CONSULTANTS 
 

A. Background 
 
1.  The proposed capacity development technical assistance will require 22 person-months 
of international consulting services over approximately 11 months.  The Asian Development 
Bank (ADB) will recruit consultants through a consulting firm and will engage them following its 
Guidelines on the Use of Consultants (2013, as amended from time to time). 
 
B. Indicative Tasks for Key Experts 

2.  Team leader and network engineer (international, 7 person-months). The team leader 
will have a minimum of 10 years’ experience in the (i) design and implementation of investments 
in small power systems, including in developing countries; and (ii) integration of distributed 
generation and intermittent renewable generation in systems dominated by fossil fuel-fired 
reciprocating engine generation (e.g., diesel, heavy fuel oil etc.), including the application of 
storage, dummy loads, grid-forming inverters, and other enabling technologies. The team leader 
will be responsible for managing the consultant team, coordinating the overall technical 
assistance implementation and all reporting activities, and liaising with stakeholders. The team 
leader will (i) review background data; (ii) confirm existing assets’ condition, performance, and 
capacity to absorb intermittent distributed generation; (iii) prepare modeling (e.g., through the 
use of the Hybrid Optimization of Multiple Energy Resources software modeling tool) of Majuro’s 
power system; (iv) liaise with stakeholders; (v) prepare the detailed work program and 
implementation schedule; and (vi) coordinate the preparation and presentation of deliverables, 
including all feasibility studies and capacity-building outputs. 

3.  Solar power engineer (international, 4 person-months). The solar power engineer will 
have a minimum of 10 years’ experience in the design and implementation of grid-connected 
solar projects, including in developing countries. The solar power engineer will support the team 
leader and network engineer in (i) reviewing background data; (ii) assessing existing systems’ 
capacity to absorb renewable intermittent generation, and identifying needed enabling 
technologies to increase said capacity; (iii) preparing and running system modeling; and 
(iv) preparing and presenting reports and other deliverables, including feasibility studies. 

4.  Economic specialist (international, 2 person-months). The specialist will have at least 
10 years of experience in the economic analysis of renewable energy projects in developing 
countries, preferably in Pacific island countries. The specialist will be experienced in the 
application of economic analysis methodologies outlined in the Guidelines for Economic 
Analysis of Projects of the Asian Development Bank (ADB).15The specialist will support the 
team leader and solar power engineer in the preparation of identified investments, according to 
the requirements of the ADB guidelines. In addition, the economic specialist will support the 
team leader and financial specialist in reviewing the cost structures of Marshalls Energy 
Company (MEC) relating to its power sector operations on Majuro, and identifying MEC’s 
corresponding revenue requirement for sustained operations. 
 
5.  In addition to the microeconomic analysis of the investments identified under this 
technical assistance, the economic specialist will prepare a macroeconomic analysis of the 
Marshall Islands’ vulnerability to oil price shocks, including impacts on growth, inflation, balance-

                                                
1  ADB. 1987. Guidelines for Economic Analysis of Projects. Manila. (https://www.adb.org/documents/guidelines-

economic-analysis-projects-economics-office) 
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of-payments, and drain on the public purse. This analysis will be used to quantify the 
macroeconomic impact of investments that reduce the Marshall Islands’ vulnerability to oil price 
shocks. Similarly, in collaboration with the financial specialist, the economic specialist will 
evaluate the macroeconomic and public expenditure impacts and implications of a 
rationalization of MEC’s tariff structure to reduce (or eliminate) current cross-subsidies and 
transfer pricing across MEC services and direct public subsidies to MEC. 
 
6.  Financial specialist (international, 4 person-months). The specialist will have a 
minimum of 10 years of relevant experience, and will hold a degree in accounting, finance, 
business, or a related field. The specialist will be responsible for assessing MEC’s financial 
management systems and practices, and its capacity to implement ADB-financed investments 
in compliance with ADB financial management and reporting requirements. The specialist will 
prepare a model disbursement mechanism for any ensuing ADB-financed investments through 
MEC.  
 
7.  In support of allocating MEC’s power sector operations costs across identified discrete 
cost centers, the specialist will  
 

(i) analyze MEC’s existing tariff structure;  
(ii) assess and evaluate the adequacy of MEC’s accounting practices for the 

purpose of identifying and representing its cost structure; 
(iii) identify shortcomings and recommend remedial actions where MEC’s current 

accounting practices are inadequate; 
(iv) assess the adequacy of the current valuation of MEC’s regulatory asset base, 

and identify assets whose book value should be restated; 
(v) value and present all costs associated with MEC’s power service;  
(vi) allocate MEC’s power service costs across MEC’s customer base and across 

customer classes; 
(vii) identify, value, and present (a) cross-subsidies within MEC’s existing tariff 

structure; (b) embedded or in-kind subsidies provided to MEC from the 
government; and (c) subsidies across MEC’s areas of operations, e.g., between 
power and fuel supply services;  

(viii) propose a revised tariff structure and schedule of power tariffs that provide for 
MEC’s revenue requirements for sustained operations; and 

(ix) prepare a revised regulatory chart of accounts for MEC to report on its discrete 
cost and revenue centers. 

 
8.  Social safeguard specialist (international, 1 person-month). The specialist will have at 
least 10 years of experience in conducting social assessments and preparing resettlement plans 
in developing countries. The specialist will undertake necessary due diligence or assessment on 
involuntary resettlement according to ADB’s Safeguard Policy Statement (2009). If the project 
requires land acquisition and/or resettlement, the specialist will: (i) review the country system on 
land acquisition and/or resettlement; and identify any gaps and gap-filling measures between 
ADB requirements and the country system; (ii) assess land acquisition or resettlement impacts, 
including a census of affected persons, an inventory of losses, and a socioeconomic survey; 
and (iii) develop a resettlement plan following ADB’s safeguard requirements. 
 
9.  Procurement specialist (international, 2 person-months). The specialist will have at 
least 10 years of demonstrated experience in the preparation of procurement documents, and 
will be familiar with ADB procurement systems. The specialist will be responsible for carrying 
out a procurement capacity assessment of MEC, and preparing standard bidding documents for 
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identified investments that will be reviewed and cleared by ADB. The specialist will also be 
responsible for the preparation of (i) a project procurement risk assessment, (ii) a draft 
procurement plan (based on prioritized investments identified by the consultants), (iii) a master 
bidding document or bidding documents, and (iv) training of MEC and Marshall Islands 
government staff on procurement and consulting services. 
 
10.  Environmental safeguard specialist (international, 2 person-months). The specialist 
will have at least 10 years of experience in the preparation of energy investment projects, 
particularly in Pacific island countries. Experience in preparing ADB or other multilateral 
development bank-financed projects would be advantageous. In accordance with relevant 
Marshall Islands national legislation and ADB’s Safeguard Policy Statement, the specialist’s 
responsibilities will include the (i) preparation of environmental assessments for the investment 
feasibility study, (ii) development of environmental impact mitigation measures, and (iii) 
development of environmental impact monitoring protocols for MEC. 

 




