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EXECUTIVE SUMMARY  
 

Maldives TNA report was completed in May 2022 and the second stage of TNA process is to iden�fy the 

barriers hindering the acquisi�on and diffusion of the priori�zed technologies and to develop enabling 

framework to overcome the iden�fied barriers. Maldives TNA report iden�fied electricity consump�on 

and genera�on, waste management and transport sector as key sectors for climate change mi�ga�on since 

these are the key sectors which contribute to highest GHG emissions from the country. In the TNA report 

the following technologies were priori�zed for barrier analysis; 

Electricity Genera�on and Consump�on Sector 

• Roof Top Solar PV with Energy Storage System including batery. 

• Floa�ng Solar Pla�orms 

Waste Management Sector 

• Waste to Energy Facili�es (WTE) in Regional Waste Management Centres 

Transport Sector 

• Electric buses, vehicles, and motorbikes (EVs) 

In this second TNA report, barriers hindering the transfer and diffusion of priori�zed mi�ga�on 

technologies for three sectors have been iden�fied, and measures to overcome the barriers and facilitate 

the transfer, adop�on and diffusion of these technologies are explained. 

To facilitate the iden�fica�on of root causes of the main barriers, expert working groups for energy and 

waste sectors were taken through exercises on crea�ng Market Mapping, Problem Tree (PT) and Objec�ve 

Tree (OT) for each of the energy and waste technologies. The outcome of these exercises is provided in 

the annexes. 

The whole process of technology barrier iden�fica�on was drawn from various literature reviews, 

stakeholder mee�ngs, stakeholder bilateral mee�ngs, mi�ga�on expert working group and respec�ve 

technology experts. Mi�ga�on consultant also seek reference to the TNA barrier analysis guideline, 

resources, informa�on, and templates provided by specialists of UNEP Climate Change Centre during and 

a�er regional capacity building workshops. 
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Electricity Genera�on and Consump�on Sector  

Roof top Solar PV with Energy Storage System including Batery: This technology is considered as either 

a consumer good or capital good depending on the scale of the PV installa�on. In the residen�al and 

private sector, it is considered as a consumer good while large scale installa�on from donor funded project 

its considered as a capital good.  

The main barrier facing update of this technology is high capital cost and limited availability of roof space 

and land area in Maldives. Furthermore, lack of financial ins�tu�ons to finance large scale PV installa�on 

and limited availability of US dollars for importa�on of PV system is iden�fied as barrier.  

The main enabling measures iden�fied for the technology include waiver of the import duty for spare 

parts and different components of the Roo�op Solar PV systems, enhancing implementa�on of Net-

metering regula�on and introduc�on of a na�onal feed-in-tariff (FIT) mechanism and de-risking the 

commercial banks by Government of Maldives (GoM) to decrease the interest rates for Green Loan 

ini�a�ves by the commercial banks. 

Floa�ng Solar Pla�orm: Similar to the Roo�op Solar PV installa�on, Floa�ng Solar Pla�orms are 

considered as both consumer and capital goods depending on the scale of PV installa�on. 

The key barriers iden�fied for this technology include limited lagoon space for installa�on of Floa�ng Solar 

Pla�orms, lack of skilled technicians, and high maintenance costs associated with corrosion due to 

proximity to the marine water. 

Some of the enabling measures for the Floa�ng Solar Pla�orm technology include collabora�on with 

Maldives Na�onal University (MNU) and Maldives Polytechnic to develop short-term voca�onal training 

programs for technicians working on PV installa�on and maintenance.  

Waste Management Sector  

WTE facili�es in Regional Waste Management Centre: This technology is considered as a capital good due 

to the high investment cost involved.  

The main barriers iden�fied for this technology include high investment required for construc�on and also 

opera�on of the WTE facili�es. In addi�on, lack of trained staff for the opera�on of WTE facili�es is 

considered as a significant barrier for Maldives.  

Some of enabling measures include mobiliza�on of private sector finance for WTE facili�es and training of 

Waste Management Corpora�on (WAMCO) staff for opera�on of WTE facili�es.  
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Transport Sector 

Electric Vehicles (EVs): EVs are considered as consumer goods.  The key barriers iden�fied for the EVs 

include lack of infrastructure such as charging sta�ons for the EV in Maldives and lack of awareness among 

the stakeholders regarding poten�al of EVs.  

Some of the enabling measures iden�fied include the establishment of charging sta�ons in populous 

islands like Hulhumale’ and Addu city and carrying out advocacy and awareness programs on EVs.  
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CHAPTER 1 – ELECTRICITY GENERATION AND CONSUMPTION SECTOR 
 

This chapter will describe the barrier analysis and enabling framework for the two technologies which has 
been priori�zed in the Maldives TNA report for Electricity Genera�on and consump�on sector.  

1.1 Preliminary targets for technology transfer and diffusion 
Energy sector is one of the key sectors for climate change mi�ga�on in Maldives. Energy sector is the main 

contributor to the GHG emissions in the Maldives due to high dependence on the fossil fuels for electricity 

genera�on. The main strategies outlined in the Maldives Na�onally Determined Contribu�on (NDC) for 

energy sector mi�ga�on ac�on include the following; 

• Increase of electricity produc�on by renewable energy (RE) with storage and grid stabiliza�on. 

Efforts would be made to increase installed RE share to 15%, by the year 2030 which includes the 

public and private sector.1 

At present the total installed capacity for renewable energy systems in the country is 21.5 MW.2 This 

account to approximately 7% of the total installed capacity of the Maldives. However, the Maldives as a 

significant poten�al to u�lize solar energy for produc�on of electricity given that Solar radia�on is in the 

order of 1,200 kWh/m2/year in the country.3 Currently, solar PV projects is being successfully 

implemented in the country. Solar PV panels are installed on roofs of diesel power houses, schools, 

seawater desalina�on plants, pump sta�ons of sewerage systems and public buildings like mosques and 

hospitals.  These installed PV panels are connected to the exis�ng electricity grid of the island via Energy 

Management Systems (EMS) that enhances regula�on of the power supply.  

In addi�on, the Na�onal Strategic Ac�on Plan (2019 – 2023) has iden�fied some RE targets which the 

Government of Maldives (GoM) aspires to achieve. They include; 

• By 2023, at least 80% of mosques u�lize renewable energy for air condi�oning; 

• By 2023, share of renewable energy in the na�onal energy mix increased by 20% compared to 

2018 levels 

• By 2023, at least 10MW of solar PV is installed under net metering regula�on. 

 
1 Ministry of Environment (2020), “Updated Na�onally Determined Contribu�on (NDC)” 
2 Asian Development Bank (2020), “Road Map for the Energy Sector 2020-2030” 
3 ibid 
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• By 2023, renewable energy storage capacity is increased to 30MWh. 

• By 2023, 30% of energy consump�on for water and sewerage facili�es across the Maldives will be 

met with renewable energy. 

However, these targets are yet to be achieved due to economic recession because of COVID-19 pandemic. 

Furthermore, as a follow-up on the Na�onal Strategic Ac�on Plan (2019 – 2023) GoM has endorsed a 

Maldives Recovery and Resilience Plan 2019-2023 which include the following provisions regarding the RE 

in terms of Electricity Genera�on and Consump�on; 

• Rollout renewable energy projects to meet increasing energy demands, by maximizing solar power 

energy genera�on and adop�ng energy efficiency policies and strategies with a specific focus on 

mee�ng the 2030 net-zero targets. 

The Maldives TNA report – Climate Change Mi�ga�on has priori�zed two technologies which are inline 

with the aforemen�oned plans of GoM. The following Table 1 are the priori�zed technology and 

preliminary target for transfer and diffusion; 

Table 1: Preliminary target for transfer and diffusion for prioritized technologies in electricity production and consumption sector 

Technology Preliminary Target for transfer and diffusion  

Roof top Solar Photovoltaics (PV) with Energy 

Storage System including Batery  

Roof top Solar Photovoltaics (PV) with Energy 

Storage System including Batery installed to all 

residen�al islands in the Maldives.     

Floa�ng Solar Pla�orms  25% of tourist resorts opera�onal in the country 

install floa�ng solar pla�orms.  
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1.2 Roof top Solar Photovoltaics (PV) with Energy Storage System including Batery 
1.2.1 General Descrip�on  
Roof top Solar PV with Energy Storage System including batery consist of Solar PV Modules, Invertor, 

U�lity Power and Meter and Charge Controller.  The following Figure 1 illustrates a typical Roof top Solar 

PV with Energy Storage System including batery storage.  

 

 

 

 

 

 

 
 
 
The following are the main components of a Roof Top Solar PV with Energy Storage System:  
 
PV Modules: PV cells are the basic unit which converts the sunlight to energy. A PV module 
consists of PV cells arranged in frames to form a module. A PV module is constructed by 
connec�ng PV cells in series for high voltage and in parallel for high current. By connec�ng series 
of PV modules, a PV array is formed. 

 
Inverter: Inverters convert Direct current (DC power) into standard Alterna�ng Current (AC 
power) which can be used for the household appliances, synchronizing with u�lity power 
whenever the electrical grid is distribu�ng electricity. 

 
Batery: Batery stores any excess energy produced by PV modules and delivers it back when in 
demand.  

 
U�lity Power and Meter: At nigh�me, and if the demand exceeds the power produced from 
Solar PV during the day, electricity is provided through u�lity power source. 
The u�lity meter would spin backwards when solar power produc�on exceeds house demand. 
This allows you to credit any excess electricity in the future u�lity bills. 

 
Charge Controller: it avoids overcharging the batery and prolongs the life of the PV system. 

Figure 1: Components of a Roof top solar PV with Energy Storage System (Adapted 
from Synergy Enviro Engineers (India) Private Limited, 2016) 
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1.2.2 Status of Technology in Maldives  
Solar PV energy is an indigenous resource with the most immediate exploita�on possibili�es in Maldives. 

Solar radia�on is in the order of 1,200 kWh/m2/year, which is considered good for any solar PV project. 

The solar PV project is being successfully implemented in hybrid systems in several inhabited islands 

through donor financed projects. PV panels are installed on the roofs of diesel power plants, schools, water 

desalina�on plants, sewage plants, and public buildings. PV panels are connected to diesel power plants 

through an energy management system (EMS) that enhances the regula�on of power supply. This hybrid 

configura�on can offer short pay back �mes when compared to current prices of electricity produced by 

diesel genera�on sets. Roo�op solar PV is also being installed in the country, under net metering. 

There are 3 major donor financed projects which is currently implemented in Maldives which focuses on 

installa�on of Solar Photovoltaic. They include the following; 

• The Accelera�ng Renewable Energy Integra�on and Sustainable Energy (ARISE) project; 

• Preparing Outer Islands for Sustainable Energy Development (POISED) project.  

• Accelera�ng Sustainable System Development Using Renewable Energy (ASURE) Project. 

The ARISE project is funded by World Bank Group while POISED and ASURE projects are funded by Asian 

Development Bank (ADB). All these projects involve installa�on of Solar PV systems of different types and 

scale across Maldives.  

1.2.3 Technology Category and Market Characteris�cs  
The technologies are categorized based on both the type of pf goods and services they belong to or 

contribute to and the markets or non-markets in which they are transferred and diffused rather than 

according to their technical proper�es. This is to facilitate the barrier analysis process and repor�ng based 

on the barrier analysis.4 Roof top solar PV with Energy Storage System was iden�fied by Electricity 

Genera�on and Consump�on Sector Working Group as a a consumer and capital goods. When purchased 

by the private or business sector on a small scale for installa�on on their roo�ops to reduce electricity 

bills, this technology is referred to as a consumer goods, whereas bigger scale solar PV arrays installed on 

Government and commercial building roo�ops merely to support the grid are considered to be capital 

goods. The following Table 2 provides informa�on on the categoriza�on of goods and market 

characteris�cs.  

 
4 Ivan Nygaard, U. E. (2015). Overcoming Barriers to the Transfer and Diffusion of Climate Technologies: Second 
Edi�on. Copenhagen: UNEP DTU Partnership 
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Table 2: Classification of Roof Top Solar with Energy Storage System including battery and floating solar platforms 

Technologies  Category  Descrip�on  Market Characteris�cs  

Roof Top Solar 

with Energy 

Storage System 

including Batery  

(AND) 

Floa�ng Solar 

pla�orms  

Consumer 

Goods  

Goods 

specifically 

intended for the 

mass market; 

households, 

businesses and 

ins�tu�ons. 

• a high number of poten�al consumers 

• interac�on with exis�ng markets and 

requiring distribu�on, maintenance and 

installer networks in the supply chain  

• large and complicated supply chains 

with many actors, including producers, 

assemblers, importers, wholesalers, 

retailers and end consumers 

• barriers may exist in all steps in the 

supply chain 

• demand depends on consumer 

awareness and preferences and on 

commercial marke�ng and promo�onal 

efforts 

Capital Goods Machinery and 

equipment used 

in the produc�on 

of goods, e.g. 

consumer goods 

or 

electricity. 

• a limited number of poten�al sites/ 

consumers 

• rela�vely large capital investment 

• simpler market chain, i.e. few or no 

exis�ng technology providers 

• demand is profit-driven and depends 

on 

• demand for the products the capital 

goods are used to make 

 

1.2.4 Iden�fica�on of Barriers for Roof Top Solar with Energy Storage Systems including 
Batery 

In order to iden�fy the barriers for the Roof Top Solar with Energy Storage System including Batery, a 

working group session for the Electricity Genera�on and Consump�on Sector was conducted on 15th 

March 2023. The composi�on and atendees of this working group mee�ng is included in Annex 02 of this 
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report. The stakeholders were given the opportunity to have a facilitated discussion regarding the exis�ng 

barriers for the technology diffusion in the Maldives. The following barrier categories were given for the 

classifica�on of the iden�fied barriers. They include; 

• Economic and Financial  

• Market condi�on 

• Legal and Regulatory  

• Ins�tu�onal and organiza�on capacity  

• Human skills 

• Informa�on and awareness 

• Social, cultural and behavioral 

• Technical  

• Others  

The long list of barriers listed by consultant and shared with stakeholder for the facilitated discussion in 

the working group mee�ng include the following; 

• Lack of availability of roof space for PV installa�ons 

• Physical condi�ons of the roof space.  

• High investment cost 

• Unavailability of Material for PV installa�on 

• Lack of skilled technicians  

• Instability of the exis�ng electricity grids 

• Lack of financial resources for large scale PV installa�on 

The stakeholder working group was asked to iden�fy any addi�onal barriers and classify the long list of 

barriers and any addi�onal barriers iden�fied during the facilita�on discussions. The following Table 3 are 

the main barriers iden�fied by the stakeholders and their respec�ve classifica�ons. 
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Table 3: Identification of barriers for Roof Top Solar PV with Energy Storage System including Batteries 

Barriers Economic 

and 

Financial  

Legal and 

Regulatory  

Market 

Condi�on  

Ins�tu�onal and 

organiza�onal 

capacity  

Human 

Skills 

Informa�on 

and 

Awareness 

Social, 

Cultural 

and 

Behavioral 

Technical  Others  

Lack of availability of roof 

space  
         

Physical condi�ons of the 

roofs 
         

Current installed capacity in 

some islands is higher than 

the demand 

       
  

High Capital Investment           
Impact on Aesthe�cs in 

Tourism Sector  
         

Unavailability of Material for 

PV installa�on  
         

Lack of US Dollars for 

impor�ng  
         
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Instability of the exis�ng 

grid  
         

Lack of financial resources 

for large scale PV installa�on 
         
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1.2.5 Priori�za�on of the iden�fied barriers  
In order to priori�ze the iden�fied barrier, each par�cipant of the working group was asked to assign a 

score between 0 to 5 with higher score for the more significant barriers. The following Table 4 provides 

the results of the priori�za�on of iden�fied barriers.  

Table 4: Ranking of Identified Barriers based on their significance. 

Iden�fied Barrier Average Assigned Score (0 to 5) Rank 

Lack of availability of roof space 4.25 1 

Physical condi�ons of the roofs 3.25 5 

Current installed capacity in 

some islands is higher than the 

demand 4.25 

1 

High Capital Investment 3.75 3 

Impact on Aesthe�cs in Tourism 

Sector 3.5 

4 

Unavailability of Material for PV 

installa�on 4 

2 

Lack of US Dollars for impor�ng 3.5 4 

Instability of the exis�ng grid 3.5 4 

Lack of financial resources to 

finance large scale PV 

installa�on 4.25 

1 

 

Based on the priori�za�on exercise the following are the list of iden�fied barriers based on their level of 

significance according to the stakeholders of the electricity genera�on and consump�on working group. 

The following Table 5 provides informa�on on the ranking and barrier categories of iden�fied barrier.  

Table 5: Prioritized ranking for the identified barrier and their corresponding categories 

Rank  Iden�fied Barrier  Barrier Category  

1 Lack of availability of roof space Other 

Current installed capacity in some islands is higher than 

the demand 

Technical  
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Lack of financial resources for large scale Roo�op Solar 

PV installa�on 

Economic and Financial  

2 Unavailability of Material for PV installa�on Market Condi�on  

3 High Capital Investment Economic and Financial  

4 

 

Impact on Aesthe�cs in Tourism Sector Social, Cultural and Behavioral 

Lack of US Dollars for impor�ng Economic and Financial 

Instability of the exis�ng grid Technical  

5 Physical condi�ons of the roofs Technical  

  

1.2.6 Screening of Priori�zed Barriers  
The screening of the barriers iden�fied above was carried out by the same Electricity Genera�on and 

Consump�on working group and the outcome of this discussion and informa�on gathered is produced in 

the market mapping, problem tree and solu�on tree. The following Figure 2 is the market mapping for 

Roof Top Solar PV with Batery technology. 

The end-users of solar PV systems in Maldives are Residen�al PV users, Tourist Facili�es and Donor Funded 

Projects and u�lity companies. Importers of PV, local retailers, and installa�on companies along with 

foreign contractors are the main importers of Solar PV systems to Maldives. There are no manufacturers 

of Solar PV systems in the Maldives. Local retailers carry out installa�on works, and they import solar PVs 

in most cases. They provide installa�on services to residen�al users and tourist facili�es across Maldives. 

Foreign contractors implement large scale installa�on of solar PV systems for donor funded projects. In 

addi�on, contractor finance is u�lized for large scale installa�on and their investments are repaid through 

power purchase agreements with u�lity companies.  

Some of the incen�ves for enhancing diffusion of the technology include import duty excep�ons, 

upgrading the exis�ng electricity grids so that they assimilate the electricity generated by solar PV systems. 

In addi�on, the introduc�on of green loan schemes by commercial banks has enabled residen�al users to 

access finance for small scale solar PV installa�on.  

Some of the key barriers iden�fied include lack of US dollars which is required for importa�on of solar PV 

systems, lack of adequate roof space for solar PV installa�on works and where roof space is available the 

physical condi�on of the roof unfavorable for installa�on works. Furthermore, the instability of the exis�ng 
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electricity grid is a key barrier for penetra�on of solar PV systems in Maldives. The Figure 2 is a market 

mapping for the roof top solar with batery technology. 

 

Figure 2: Market Mapping for Roof Top Solar with Battery 

 

The following Figure 3 and Figure 4 are the problem tree and solu�on tree respec�vely for the Roo�op 

solar PV with EMS.  
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Figure 3: The problem tree for Rooftop Solar with EMS including battery technology 

 

 

Figure 4: The solutions tree for Rooftop Solar with batteries technology 
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1.2.6.1  Economic and Financial Barriers 
High Capital Investment: For the private sector, the cost of impor�ng roof top solar PV system is high even 

though import duty rate for Solar PV modules is 0% the spare parts including the bateries, invertors and 

other components are subjected to 20% import duty rates. Furthermore, the cost of shipping is very high 

since most of these Solar PVs and spare parts are coming from China, Japan and India. In addi�on, the port 

charges are also high in Maldives. 

Lack of financial resources to finance large scale PV installa�on: Even though, commercial banks of 

Maldives provide finance for green ini�a�ve such as installa�on of solar PV system these schemes are 

rela�vely in small scale and very limited effort from commercial banks to promote these as their financial 

products. In addi�on, the high interest rates of these kinds of green loans make it unatrac�ve for the 

individual residen�al customers. 

Lack of US Dollars for impor�ng: Maldives faces shortage of US dollar required for importa�on of 

commodi�es despite of foreign currency revenues from tourism sector. Even though, the official exchange 

rate of USD is 15.42 MVR per USD, it is extremely difficult to for import businesses to purchase USD at this 

rate in order to import all commodi�es including Solar PVs and different components.  

1.2.6.2  Non-financial Barriers 
Technical 

• Current installed capacity in some islands is higher than the demand: Due to inadequate planning 

some of the islands has been installed with PV systems which produce excess electricity than the 

demand of the island and there are no batery systems to store this surplus electricity generated.  

• Instability of the exis�ng grid: Many of the electricity grids in the country require upgrading and 

is unavailable to integrate the electricity produced by Solar PV systems. However, in some projects, 

par�cularly donor funded projects energy management systems has been used to maintain the 

stability of the grid despite integra�on of RE. 

• Physical condi�ons of the roofs: Many roof areas in the Maldives, par�cularly in small island are 

unusable for PV installa�on due to old age of the roof and some roofs are s�ll made of asbestos 

material which makes it a health hazard for PV installa�ons workers.  
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Market Condi�ons 

• Unavailability of Material for PV installa�on: There are limited no. of suppliers and companies 

which install PV systems in Maldives. Hence, there are significant shortages of material required 

for PV installa�on as well as different components of Roof Top Solar PV systems.  

Social, Cultural and Behavioral  

• Impact on Aesthe�cs in Tourism Sector: Some tourist resort of Maldives does not prefer Solar PV 

panels since it has aesthe�c impacts of the tourist resorts. 

Other 

• Lack of availability of roof space: Due to small nature of the islands and lack of space generally 

the roof space for PV installa�ons is limited in the Maldives. Furthermore, many households in 

small island prac�ce rainwater harves�ng which require roof space.  

1.2.7 Economic and Financial Measures  

The following economic and financial measures and non-financial mechanisms were iden�fied in 

consulta�on with stakeholders in the Electricity Genera�on and Consump�on working group and these 

measures are based on the solu�on tree and root causes iden�fied in the problem tree (See Figure 03 and 

04).  

• Waiver of the import duty for the spare parts and different components of the Roo�op Solar PV 

system including bateries. 

• Enhance implementa�on of Net-metering regula�on and introduc�on of a na�onal feed-in-tariff 

(FIT) mechanism. 

• De-risk the commercial banks by GoM to decrease the interest rates for Green Loan ini�a�ves by 

the commercial banks.  

1.2.8 Non-financial Mechanism  

Technical  

• Current installed capacity in some islands is higher than the demand: Proper feasibility studies 

need to be conducted prior to any PV installa�on works and inves�ng on Energy Storage Systems 

along with roof top Solar PV installa�on. 



Page | 15  
 

• Instability of the exis�ng grid: Upgrading the exis�ng electricity network grid in the islands and 

u�liza�on of a batery to stabilize the Roof Top Solar PV system.  

• Physical condi�ons of the roofs: Focus the installa�on on the new buildings, inves�ng in 

upgrading the roofs as part of the PV installa�on works.  

Market Condi�ons 

• Unavailability of Material for PV installa�on: Conduct forums for supplier of Roo�op solar PV 

systems and material required for PV installa�on so that required network is established to 

overcome any logis�cal challenges. 

Social, Cultural and Behavioral  

• Impact on Aesthe�cs in Tourism Sector: Currently, the Ministry of Tourism (MoT) is working on a 

Na�onal Green Label Cer�fica�on. U�liza�on of the RE for resort power genera�on can be 

included as a significant criterion for Green Label Cer�fica�on which will incen�vize tourist 

sector to u�lize RE technologies such as roo�op solar PV.  
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1.3  Floa�ng Solar Pla�orms  
1.3.1  General Descrip�on 
Floa�ng Solar Pla�orms have similar components as Roof Top Solar systems, however they are deployed 

in a water body par�cularly in lakes and shallow lagoon areas. These are pla�orms moored in the sea with 

mounted PV arrays on top. These PV floa�ng pla�orms are connected to the island’s grid using a submarine 

cable. These pla�orms must be placed in areas close to the islands and with low wave ac�vity to ensure 

their opera�ons withstand. Effects of salinity over the solar panels must also be considered in the design. 

The following Figure 5 are photographs of floa�ng solar pla�orms deployed in a tourist resort in Maldives. 

 

 

Figure 5: Floating Solar Platforms deployed in a tourist resort in Maldives (Photo credit: Swimsol Maldives) 

1.3.2 Status of Technology in Maldives  
In Maldives, currently there are interna�onal and local companies which provide installa�on services of 

floa�ng solar pla�orms in tourist resorts. A significant number of tourist resorts has deployed floa�ng solar 

pla�orms within their lagoon areas. In addi�on, 10MW solar PV pla�orms are planned to be installed in 

the Addu City under the World Bank finance ARISE project.   

1.3.3 Technology Category and Market Characteris�cs  
Similar to Roof top Solar PV installa�on, Floa�ng solar pla�orms was iden�fied by Electricity Genera�on 

and Consump�on working group as a consumer and capital goods. When purchased by the tourism sector 
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on a small scale for installa�on on their lagoon area, this technology is referred to as a consumer good. 

However, bigger scale floa�ng solar pla�orms established under donor financed projects the technology 

is considered to be a capital good.  Detailed informa�on on the categoriza�on of the goods and market 

characteris�cs has been given in Table 2 of this report.  

1.3.4 Iden�fica�on of Barriers for Floa�ng Solar Pla�orms 
In order to iden�fy the barriers for the Floa�ng Solar Pla�orms, a working group session for the Electricity 

Genera�on and Consump�on Sector was conducted on 15th March 2023. The composi�on and atendees 

of this working group mee�ng is included in Annex 02 of this report. The stakeholders were given the 

opportunity to have a facilitated discussion regarding the exis�ng barriers for the technology diffusion in 

the Maldives. The following barrier categories were given for the classifica�on of the iden�fied barriers. 

They include; 

• Economic and Financial  

• Market condi�on 

• Legal and Regulatory  

• Ins�tu�onal and organiza�on capacity  

• Human skills 

• Informa�on and awareness 

• Social, cultural and behavioral 

• Technical  

• Others  

The long list of barriers listed by consultant and shared with stakeholder for the facilitated discussion in 

the working group mee�ng include the following; 

• Environmental condi�on of the lagoons.  

• Boundary restric�ons on lagoon u�liza�on 

• High investment cost 

• Lack of technical knowledge and informa�on on the environmental condi�ons 

• Lack of skilled technicians  

• High capital and maintenance cost 

• Lack of financial resources for large scale PV installa�on 
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The stakeholder working group was asked to iden�fy any addi�onal barriers and classify the long list of 

barriers and any addi�onal barriers iden�fied during the facilita�on discussions. The following Table 5 are 

the main barriers iden�fied by the stakeholders and their respec�ve classifica�ons. 
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Table 6: Identification of barriers for Floating Solar Platforms 

Barriers Economic 

and 

Financial  

Legal and 

Regulatory  

Market 

Condi�on  

Ins�tu�onal 

and 

organiza�onal 

capacity  

Human 

Skills 

Informa�on 

and 

Awareness 

Social, 

Cultural 

and 

Behavioral 

Technical  Others  

Boundary restric�on to use 

lagoon space 

 
 

 
 

  
 

 
 

Extra charges for sea space          

Environmental Condi�on of 

the lagoon 

       
  

Lack of Technical 

Informa�on regarding the 

environmental condi�ons 

 

      

 

 

Limited Skilled Technicians          

High Capital and 

Maintenance Cost  
 

        

Lack of US Dollars for 

impor�ng  
 

        

Lack of financial resources 

for large scale PV installa�on 
 
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1.3.5 Priori�za�on of the iden�fied barriers  
In order to priori�ze the iden�fied barrier, each par�cipant of the working group was asked to assign a 

score between 0 to 5 with higher score for the more significant barriers. The following Table 6 provides 

the results of the priori�za�on of iden�fied barriers.  

Table 7: Ranking of Identified Barriers based on their significance. 

Iden�fied Barrier Average Assigned Score (0 to 5) Rank 

Boundary restric�on to use 

lagoon space 
4.75 1 

Extra charges for sea space 3.5 4 

Environmental Condi�on of the 

lagoon 
3.5 4 

Lack of Technical Informa�on 

regarding the environmental 

condi�ons 

3.25 5 

Limited Skilled Technicians 3.75 3 

High Capital and Maintenance 

Cost 
4.5 2 

Lack of US Dollars for impor�ng 3.5 4 

Lack of financial resources for 

large scale PV installa�on 
3.5 4 

 

Based on the priori�za�on exercise the following are the list of iden�fied barrier based on their level of 

significance according the stakeholders of the electricity genera�on and consump�on working group. 

Table 8: Ranking of identified barrier and their corresponding barrier category 

Rank  Iden�fied Barrier  Barrier Category  

1 Boundary restric�on to use lagoon space Legal and Regulatory 

2 High Capital and Maintenance Cost Economic and Financial 

3 Limited Skilled Technicians Human Skills 

4 

 

Extra charges for sea space Legal and Regulatory 

Environmental Condi�on of the lagoon Others 
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Lack of US Dollars for impor�ng Economic and Financial 

Lack of financial resources for large scale PV installa�on Economic and Financial  

5 Lack of Technical Informa�on regarding the 

environmental condi�ons 

Technical  

  

1.3.6 Screening of Priori�zed Barriers  
The screening of the barriers iden�fied above was carried out by the same Electricity Genera�on and 

Consump�on working group and the outcome of this discussion and informa�on gathered is produced in 

the market mapping, problem tree and solu�on tree. The following Figure 6 is the market mapping for 

Floa�ng Solar Pla�orms. 

 

Figure 6: Market Mapping for Floating Solar PV systems 

 

The main actors in Floa�ng Solar Pla�orm technology are Foreign Contractors, Tourism Facili�es and Donor 

Funded projects in the Maldives. Foreign contractors install floa�ng solar pla�orms in tourist facili�es. In 

some instances, donor funded projects are installing floa�ng solar in residen�al islands.  
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Some of the barriers iden�fied for the floa�ng solar pla�orms include lack of skilled technicians, lack of 

lagoon space for installa�on of floa�ng solar pla�orms, boundary restric�ons and unfavorable 

environmental condi�ons.  

The main incen�ves to address the previously iden�fied barriers include exemp�on of import duty for the 

floa�ng solar pla�orms, training of local technicians for installa�on works and regulatory revisions to 

prevent the boundary restric�ons which hinder floa�ng solar pla�orm installa�on in tourism sector. The 

following Figure 7 and Figure 8 are the problem tree and solu�on tree respec�vely for the Floa�ng Solar 

Pla�orms.  

 

Figure 7: The problem tree for Floating Solar Platform Technology 
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Figure 8: Solution Tree for the Floating Solar Platform Technology 

 

1.3.6.1 Economic and Financial Barriers 
High Capital and Maintenance Cost: Similar barriers regarding importa�on of spare parts and components 

of the floa�ng solar pla�orms. In addi�on, high investments are required for components such as 

submarine cables which is an addi�onal requirement for the floa�ng solar pla�orms in comparison with 

the roof top solar PV systems. Furthermore, the pla�orms and anchoring buoys are addi�onal components 

which need to be procured for installa�on of solar floa�ng pla�orms.  

Lack of financial ins�tu�on to finance large scale PV installa�on: This barrier is similar to the Roof Top 

Solar PV with Energy Storage system including batery technology (See Sec�on 1.2.6.1).  

Lack of US Dollars for impor�ng: This barrier is similar to the Roof Top Solar PV with Energy Storage system 

including batery technology (See Sec�on 1.2.6.1). 
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1.3.6.2  Non-financial Barriers 
Legal and Regulatory  

• Boundary restric�on to use lagoon space: this barrier is par�cularly relevant for tourism sector 

installa�ons. According to the Boundary Regula�on (2012/R-7)5 and Amendment (2016/R-94)6 

under the Tourism Act of Maldives (Law No. 2/99)7, the boundary of a tourist resort is as follows; 

o If a boundary has already been iden�fied in the Lease Agreement, the boundary of the 

lagoon surrounding the island shall be as outlined in the Lease Agreement. 

o If a boundary has not been iden�fied in the Lease Agreement, the lagoon of the island 

extends more than 500m from the vegeta�on line of the island, the boundary shall be 

500m into the lagoon from the vegeta�on line of the island. 

o If the reef is less than 500m from the vegeta�on line of the island, then the boundary shall 

be up to the outer reef from the vegeta�on line of the island. 

o If another island is found greater than 500m within the same lagoon, the boundary of the 

resort island shall be 500m from vegeta�on line of the resort island. 

o If another island is found in less than 1000m within the same lagoon, the boundary shall 

be the middle point between the vegeta�on of the resort island and the other island 

o If there are more than one islands within the same lagoon, a no development buffer of 

100m shall be established from the outer boundary. 

o If an island is reclaimed within a lagoon, the boundary shall s�ll remain as the original 

boundary outlined for the resort. 

o If a developer wishes to develop tourist facili�es up to 2000m from the resort, the Ministry 

of Tourism has the authority to decide so with certain condi�ons. 

Due to these regulatory restric�ons of the boundary of the tourist resort, there is limited usable space 

within the lagoons of tourist resorts which can be used for installa�on of floa�ng solar pla�orms.  

• Extra charges for sea space: Due to boundary restric�ons of tourist resorts, extra charges are 

incurred to rent lagoon space from neighboring islands within the same lagoon area. 

Technical 

 
5 Ministry of Tourism (2012) “Regula�on on Tourism Facili�es Boundary”  
6 Ministry of Tourism (2016) “Amendment to the regula�on on Tourism Facili�es Boundary”  
7 Ministry of Tourism (1999) “Maldives Tourism Act” 
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• Lack of Technical Informa�on regarding the environmental condi�ons: There are limited studies 

conducted to determine the wind, wave condi�ons and �dal informa�on in tourist resorts. Only 

an Environmental Impact Assessment (EIA) and addendum to these EIA reports are available for 

some reports. However, these EIA reports rely on ter�ary data sources to predict wave condi�ons 

and �dal informa�on are o�en proxy data from nearest airport islands. Very few reports 

conducted wave modelling exercise. Hence, it is difficult predict the wave and �dal condi�ons of 

the loca�on where the floa�ng solar pla�orms are deployed.  

Human Skills 

• Limited Skilled Technicians: Maldives lack human resources par�cularly skilled technicians for 

installa�on of floa�ng solar pla�orms and integra�on of these solar pla�orms to the exis�ng 

electricity grids in tourist resorts. 

Other 

• Environmental Condi�on of the lagoon: The wind, wave condi�on and �dal ranges of the lagoon 

environment make it difficult to install and maintain the floa�ng solar pla�orm.  

1.3.7 Economic and Financial Measures  

The following economic and financial measures and non-financial mechanisms were iden�fied in 

consulta�on with stakeholders in the Electricity Genera�on and Consump�on working group and these 

measures are based on the solu�on tree and root causes iden�fied in the problem tree (See Figure 06 and 

07). 

• Waiver of the import duty for the spare parts and different components of the Floa�ng solar 

pla�orm  

1.3.8 Non-financial Mechanism  

Legal and Regulatory  

• Boundary restric�on to use lagoon space: Revision of the boundary regula�on to accommodate 

at least 500 m from the shoreline at Mean Sea Level (MSL) rather than the vegeta�on line. 

However, this can be a sensi�ve issue since there are large no. of tourist resorts in the Maldives 

and could impact livelihoods of residents living in nearby islands to these tourist resorts. 

• Extra charges for sea space: Collabora�on with local island councils to share the electricity 

generated from Floa�ng Solar Pla�orms so that the extra charges for space can be waivered.  
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Technical 

• Lack of Technical Informa�on regarding the environmental condi�ons: Improve the EIA process 

to collect empirical data for wind, wave, and �dal informa�on so that these reports can be u�lized 

for feasibility studies for floa�ng solar pla�orms.  

Human Skills 

• Limited Skilled Technicians: Collabora�on with Maldives Na�onal University (MNU) and Maldives 

Polytechnic to conduct voca�onal trainings to produce skilled technicians required for PV 

installa�on works.  

Other 

• Environmental Condi�on of the lagoon: Proper feasibility studies should be conducted which are 

informed from wave, wind, and �dal data for the project loca�on so that environmental condi�ons 

of the proposed loca�on can be determined prior to installa�on of floa�ng solar pla�orms.  

1.3.9 Interlinkages between Barriers Iden�fied 
This sec�on of the report discusses the barrier common to Roof Top Solar with Energy Storage System and 

Floa�ng Solar Pla�orm. These two priori�zed technologies in Electricity Genera�on and Consump�on 

Sector serve the common goal in providing an alterna�ve source of energy that can be fed into electricity 

grid and this reducing the fossil fuel dependency for electricity genera�on.  

A review of the barriers shows a concern for high capital costs, lack of USD for importa�on of the Solar PV 

modules, spare parts and components of the system including bateries. Furthermore, lack of financial 

ins�tu�ons like commercial banks which finance large scale Solar PV installa�on project is iden�fied as 

common barriers for both priori�zed technologies.  

1.3.10 Enabling Framework for overcoming the barrier for Electricity Genera�on and 
Consump�on Sector  

The most significant barrier iden�fied for both technologies are mostly economic and financial or 

technical. The high capital cost and lack of financial ins�tu�ons to finance large scale PV installa�on barrier 

need to be overcome through policy interven�ons such as de-risking the financial ins�tu�ons so that they 

could lend more finance on Solar PV projects.  Furthermore, some of the key barriers like lack of roof space 

for PV installa�on and lack of lagoon space for floa�ng solar could not be overcome due to the 

geographical nature of the islands. 



Page | 27  
 

 

CHAPTER TWO - WASTE MANAGEMENT SECTOR  
This chapter of the report will provide informa�on on the barrier analysis on the technology priori�zed for 

waste management sector in the Maldives TNA report.  

2.1 Preliminary targets for technology transfer and diffusion 
Waste sector is key sectors with poten�al for implementa�on of climate change mi�ga�on projects  in 

Maldives. Waste sector is the second main contributor to the GHG emission in Maldives due to current 

prac�ces of open burning of waste.8 The main strategies outlined in the Maldives’ NDC for waste sector 

mi�ga�on include the following; 

• Waste to energy. The planned installa�on of 8 MW in Thilafushi and 1.5 MW in Addu City will be 

completed. These systems will be op�mized for grid connec�on and electricity produc�on. 

At present there are 2 Waste to energy systems planned to be developed in Regional Waste Management 

Centres namely in Addu City at southern part of Maldives and K. Thilafushi at the Greater Male’ Region.  

These two projects are donor funded projects. These two projects align the Na�onal Strategic Ac�on Plan 

2019-2023. The Na�onal Strategic Ac�on Plan (2019 – 2023) has iden�fied the following targets for climate 

change mi�ga�on in the waste management centre; 

• By 2023, open burning of waste is minimized by 50% in all inhabited islands; 

The Maldives TNA report – Climate Change Mi�ga�on has priori�zed technology which is in line with the 

aforemen�oned plans of GoM. These technologies include; 

Table 9: Preliminary target for transfer and diffusion for prioritized technologies in waste management sector 

Technology Preliminary Target for transfer and diffusion  

Waste to Energy Facili�es in Regional Waste 

Management Facili�es   

To establish Waste to Energy Facili�es in all the 

regional waste management facili�es      

 

  

 
8 Ministry of Environment (2019), “Ini�al Biennial Update Report to UNFCCC”. 
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2.2  Waste to Energy Facili�es in Regional Waste Management Facili�es 
2.2.1 General Descrip�on 
A waste to energy (WTE) facility that combusts waste to produce electricity. The tradi�onal waste-to-

energy process uses steam to turn a turbine to generate electricity. The steam is generated by burning the 

municipal solid waste (MSW). It is thus similar to conven�onal thermal power genera�on, but replaces 

tradi�onal fuels (gas, coal) with waste. The Figure 9 shows a diagram showing different processes involved 

in Waste to Energy Facili�es.  

 

Figure 9: Schematic diagram of a Typical WTE plant (Source: Asian Development Bank (2019)) 

 

The WTE facili�es are considered to be environmentally friendly however, the facili�es produce ash in the 

form of fly ash and botom ash. Fly ash is considered as air pollutants and there are environmental control 

mechanisms such as scrubber u�lized to minimize the impacts of the air pollutants. The botom ash is used 

for different purposes such as prepara�on of aggregate for road construc�on projects.  

2.2.2 Status of Technology in Maldives 
Two WTE plants are planned one for Greater Male’ Region and one for southern most atoll of the 

Maldives.  

• 8MW waste to energy plant to be installed at Thilafushi as solu�on for regional waste 

management.  
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• 1.5MW waste to energy plant installed at Addu City as solu�on for regional waste management.  

The WTE in the southernmost atoll of the Maldives (Addu City) will be opera�onal in near future as 

construc�on works has been almost completed. The following Figure 10 is photograph of the WTE plant 

under construc�on in Addu City.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2.3 Technology Category and Market Characteris�cs  
WTE facili�es were classified as capital goods by the Waste Management Sector working group due to the 

large-scale nature of the construc�on and high investment required for the WTE facility. The following 

Table 7 provides informa�on on the categoriza�on of goods and market characteris�cs.  

  

Figure 10: The WTE currently being constructed in Addu 
City (Photo credit: Author of this report) 
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Table 10: Classification of WTE facilities at Regional Waste Management Facilities 

Technology  Category  Descrip�on  Market Characteris�cs  

WTE facili�es at 

Regional Waste 

Management 

Centres 

Capital Goods Machinery and 

equipment used 

in the produc�on 

of goods, e.g. 

consumer goods 

or 

electricity. 

• a limited number of poten�al sites/ 

consumers 

• rela�vely large capital investment 

• simpler market chain, i.e. few or no 

exis�ng technology providers 

• demand is profit-driven and depends 

on 

• demand for the products the capital 

goods are used to make 

 

2.2.4 Iden�fica�on of Barriers for Floa�ng Solar Pla�orms 
In order to iden�fy the barriers for the WTE facili�es in Regional Waste Management Centres, a working 

group session for the Waste Management Sector was conducted on 03rd May 2023. The composi�on and 

atendees of this working group mee�ng is included in Annex 02 of this report. The stakeholders were 

given the opportunity to have a facilitated discussion regarding the exis�ng barriers for the technology 

diffusion in the Maldives. The following barrier categories were given for the classifica�on of the iden�fied 

barriers. They include; 

• Economic and Financial  

• Market condi�on 

• Legal and Regulatory  

• Ins�tu�onal and organiza�on capacity  

• Human skills 

• Informa�on and awareness 

• Social, cultural and behavioral 

• Technical  

• Others  



Page | 31  
 

The long list of barriers listed by consultant and shared with stakeholder for the facilitated discussion in 

the working group mee�ng include the following; 

• High Investment cost  

• Lack of Regulatory Framework for WTE facili�es  

• High Opera�ons and Maintenance cost 

• Lack of trained Human Capital  

• Land Constraints for WTE facili�es  

• Limited Experience in implementa�on of WTE facili�es  

The stakeholder working group was asked to iden�fy any addi�onal barriers and classify the long list of 

barriers and any addi�onal barriers iden�fied during the facilita�on discussions. The following Table 8 are 

the main barriers iden�fied by the stakeholders and their respec�ve classifica�ons. 
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Table 11: Identification of barriers for WTE Facilities in Regional Waste Management Centres 

Barriers Economic 

and 

Financial  

Legal and 

Regulatory  

Market 

Condi�on  

Ins�tu�onal 

and 

organiza�onal 

capacity  

Human 

Skills 

Informa�on 

and 

Awareness 

Social, 

Cultural 

and 

Behavioral 

Technical  Others  

High Investment Cost           

Lack of trained Human 

Capital 
 

   
 

  
 

 

Lack of Regulatory 

Framework for WTE facili�es 

 
 

     
  

Limited Experience in 

implementa�on of WTE 

facili�es  

 

      

 

 

High Opera�onal Cost           

High Capital Required for 

Maintenance  
 

        

Land Constraints for WTE 

facili�es  
 

       
 
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Lack of means for 

Management of By-products  
 

 
 

      



Page | 34  
 

2.2.5 Priori�za�on of the iden�fied barriers  
In order to priori�ze the iden�fied barrier, each par�cipant of the working group was asked to assign a 

score between 0 to 5 with higher score for the more significant barriers. The following Table 9 provides 

the results of the priori�za�on of iden�fied barriers.  

Table 12: Ranking of Identified Barriers based on their significance. 

Iden�fied Barrier Average Assigned Score (0 to 5) Rank 

High Investment Cost  4.8 1 

Lack of trained Human Capital 4.8 1 

Lack of Regulatory Framework 

for WTE facili�es 
4.8 1 

Limited Experience in 

implementa�on of WTE 

facili�es  

4.2 4 

High Opera�onal Cost  4.6 2 

High Capital Required for 

Maintenance  
4.4 3 

Land Constraints for WTE 

facili�es  
4.4 3 

Lack of means for Management 

of By-products  
3.4 5 

 

Based on the priori�za�on exercise the following are the list of iden�fied barriers based on their level of 

significance according to the stakeholders of the waste management sector working group. The following 

Table 10 provide informa�on on the ranking and type of the barriers iden�fied for WTE facili�es.  

Table 13: Ranking and Type of Barriers Identified for WTE facilities at Regional Waste Management facilities 

Rank  Iden�fied Barrier  Barrier Category  

1 High Investment Cost Economic and Financial  

1 Lack of trained Human Capital Human Skills 

1 Lack of Regulatory Framework for WTE facili�es Legal and Regulatory  

2 High Opera�onal Cost Economic and Financial  



Page | 35  
 

 

3 High Capital Required for Maintenance Economic and Financial  

3 Land Constraints for WTE facili�es Other 

4 Limited Experience in implementa�on of WTE facili�es Technical  

5 Lack of means for Management of By-products Technical  

  

2.2.6 Screening of Priori�zed Barriers  
The screening of the barriers iden�fied above was carried out by the same Waste Management Sector 

working group and the outcome of this discussion and informa�on gathered is produced in the market 

mapping, problem tree and solu�on tree tables. The following Figure 11 is the market mapping for the 

Waste to Energy Facili�es in Regional Waste Management Centres.  

 

Figure 11: Market Mapping for Waste to Energy Facilities in Regional Waste Management Centres 

The main actors in Waste to Energy Facili�es in Regional Waste Management Centres are foreign 

contractors and operators, donor funded projects in regional waste management centres and Waste 

Management Corpora�on (WAMCO) which is the operators of Waste to Energy Facili�es.  
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Some key barriers iden�fied include high investment required for establishment of waste to energy 

facili�es, lack of land space for the waste to energy facili�es, lack of trained staff for the opera�onal 

aspects of waste to energy facili�es and management of the by-products of waste to energy facili�es such 

as botom ash.  

Some measures to address the above-iden�fied barriers include development of regula�ons dealing with 

waste to energy facili�es, training of WAMCO staff for the opera�on of Waste to energy facili�es and 

finding avenues for re-using of by-products from waste to energy facili�es such as botom ash.  

The following Figure 12 and Figure 13 are the problem tree and solu�on tree for the waste to energy 

facili�es.  

 

Figure 12: The problem tree for Waste to Energy Facilities in Regional Waste Management Centres 
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Figure 13: The Solution Tree for the Waste to Energy Facilities in Regional Waste Management Centres 

   



Page | 38  
 

 

2.2.6.1  Economic and Financial Barriers 
High Capital Cost: Since WTE facili�es are capital goods these facili�es require large ini�al investment for 

establishing. These facili�es are currently built under donor financed projects which are either grants or 

loans from Mul�lateral Banks such as World Bank Group or ADB.  

High Opera�onal Cost: WTE requires a certain volume of waste for successful opera�on hence, transport 

of the waste generated from different islands is essen�al for successful running of WTE facili�es. This 

transport of waste is essen�al since this waste cannot be managed within the island which they were 

generated in many cases. However, due to scatered nature of the islands of Maldives transport of these 

waste is extremely costly.  

High Capital Required for Maintenance: As men�oned above the transport of waste from islands to the 

Regional Waste Management Facili�es will incur opera�onal cost and the vessels required for the 

transport of the waste will require significant upfront capital cost for maintenance and opera�on of WTE 

facili�es. Furthermore, investments should be made on training the staff required for the day to day 

opera�on of WTE facili�es. Currently, the WTE facili�es are built under Design, Build and Operate (DBO) 

contracts which will make sure that the contractor will be responsible for opera�ng the WTE facili�es for 

certain period of �me and eventually they need to build capacity of Waste Management Corpora�on 

(WAMCO) who will take over opera�ons from the contractor a�er 10 years of opera�ons.  

2.2.6.2  Non-financial Barriers 
Human Skills  

• Lack of trained Human Capital: The opera�on of WTE facili�es will require technical exper�se in 

different fields which is currently lacking in the Maldives. It is expected that the operators will 

bring in exper�se from abroad for ini�al opera�on of the WTE facili�es while building capacity of 

the WAMCO staff who will eventually be responsible for opera�on of WTE facili�es.  

Legal and Regulatory  

• Lack of Regulatory Framework for WTE facili�es: Since WTE facili�es are developed for the first 

�me in Maldives, there is limited provision regarding regulatory aspects such as emission 

standards to be met or segrega�on of waste to make it ready for incinera�on at WTE facili�es. 

Limited provisions are in the Waste Management Act (2022) or any waste management 



Page | 39  
 

regula�ons formulated under Environmental Protec�on and Preserva�on Act (1993) regarding 

WTE facili�es.  

Technical 

• Limited Experience in implementa�on of WTE facili�es: As men�oned above, WTE facili�es are 

being established for the first �me in Maldives, there are no local exper�se to operate a WTE 

facili�es. This is expected to lead to heavy reliance on experts from abroad for successful opera�on 

of the WTE facili�es. 

• Lack of means for Management of By-products: Even though some incinerators has been 

operated in Maldives, the management of botom ash has been a big challenge for Maldives. 

Since, botom ash is considered as a hazardous waste it cannot be disposed through the channels 

for disposal of MSW. Furthermore, there is no experience in u�liza�on of these botom ash to 

produce other useful products for construc�on industries. However, under ADB technical 

assistance studies have been conducted to develop poten�al products which can be produced by 

using the botom ash from WTE facili�es.  

Other 

• Land Constraints for WTE facili�es: WTE facili�es require a large land area due to different 

opera�ons undertaken within the premises. However, due to land scarcity of Maldives it is difficult 

to allocate large plots of land for these facili�es.  

2.2.7 Economic and Financial Measures  
The following economic and financial measures and non-financial mechanisms were iden�fied in 

consulta�on with stakeholders in the Waste Management Sector working group and these measures are 

based on the solu�on tree and root causes iden�fied in the problem tree (See Figure 12 and 13). 

• Mobiliza�on of private sector finance for WTE facili�es and other waste management projects is 
essen�al through successful demonstra�on of these donor funded projects.  

2.2.8 Non-financial Mechanism  
Human Skills  

• Lack of trained Human Capital: It is important to train the staff of WAMCO on opera�on of WTE 

facili�es so that the WTE facili�es can be operated successfully even a�er comple�on of 

contractor’s opera�ng period.  
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Legal and Regulatory  

• Lack of Regulatory Framework for WTE facili�es: A regula�on on opera�on and regulatory 

standards such as emission and pollu�on control standards need to be developed under the 

umbrella of Waste Management Act (2022).  

Technical 

• Lack of means for Management of By-products: The findings of the studies for management of 

botom ash of incinerators should be shared with various stakeholders and awareness amongst 

the stakeholders should be created regarding poten�al re-use of these botom ash. Provide 

incen�ves for industries which u�lize botom ash.  

2.2.9 Enabling Framework for Waste Management Sector  
In order to overcome the barriers iden�fied for the WTE facili�es, the on-going projects of WTE need to 

be successfully implemented. In addi�on, a regula�on which deals with WTE facili�es needs to be 

formulated. Furthermore, building human resource capital in terms of staff opera�ng the WTE facili�es. 

Last, during the opera�on of WTE facili�es it is important to incen�ves industries which u�lize botom ash 

generated from WTE facili�es. 
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CHAPTER THREE: TRANSPORT SECTOR  
This chapter of the report will provide informa�on on the barrier analysis on the technology priori�zed for 

transport sector in the Maldives TNA report.  

3.1 Preliminary targets for technology transfer and diffusion 
The transport sector is a sector where climate change mi�ga�on ini�ates were not implemented in the 

past. However, transport sector contributes to the na�onal GHE emissions significantly. Most of the 

vehicles, vessels used in Maldives rely on fossil fuel such as petrol and diesel. Hence, there is immense 

poten�al for climate change mi�ga�on ac�vi�es in the Transport sector. The main strategies outline in the 

Maldives’s NDC for transport sector mi�ga�on include; 

• Establishment of vehicle/vessels emissions standard and establishment of efficient transport 

management system and promo�on of hybrid-vehicles. 

The Na�onal Strategic Ac�on Plan (2019 – 2023) include the following strategy regarding emission 

reduc�on from transport sector; 

• Enable the transporta�on industry to adopt vehicles that use renewable energy 

In line with Maldives NDC and SAP 2019 – 2023, the Maldives TNA report has priori�zed the following two 

technologies for transport sector; 

• Electric buses, vehicles, and motorbikes. 

• Hybrid Solar Boats 

However, during the stakeholder consulta�on for Barrier analysis of these technologies in the transport 

sector working group it was decided to focus only on Electric buses, vehicles and motorbikes (E-vehicles) 

since Hybrid Solar Boats do not have poten�al in environmental condi�ons prevailing in Maldives. Hybrid 

Solar Boats are ideal for river and lake transporta�on where there are no wave and �dal influence. 

Furthermore, Hybrid Solar Boats does not meet the speed requirements which is essen�al for tourism and 

other commuter transport trips in Maldives. 

The preliminary target for transfer and diffusion of E-vehicles in Maldives the following is to increase the 

share of E-vehicles to 20% of all the land-based vehicles opera�onal in the Maldives.   
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3.2  Electric Vehicles (EV) 
3.2.1 General Descrip�on 
Electric vehicle is a vehicle which uses one or more electric motors for propulsion. In many cases these 

electric motors are powered by rechargeable batery packs. EVs have several advantages compared to 

conven�onal vehicles which includes the following; 

• EVs are more energy efficient: EVs convert over 77% of the electrical energy from the grid to power 

at the wheels. Conven�onal gasoline vehicles only convert about 12%–30% of the energy stored 

in gasoline to power at the wheels. 

• EVs are considered to be more environmentally friendly since they do not emit air pollutants such 

as Sulphur dioxide, Nitrous oxide, Carbon monoxide and Par�culate Mater. However, the power 

plant which is used for power the EVs may emit air pollutants. Nevertheless, electricity produced 

by solar power, wind power or nuclear power will not emit any air pollutants.  

• Electric motors provide quiet, smooth opera�on and stronger accelera�on and require less 

maintenance than internal combus�on engines (ICEs). 

There are some disadvantages of EVs in comparison with conven�onal vehicles. They include the following: 

• EVs have a shorter driving range than most conven�onal vehicles—although EV driving ranges are 

improving. Most EVs can travel more than 100 miles on a charge, and some can travel in excess of 

200 or 300 miles depending on the model. 

• Fully recharging the batery pack can take 3 to 12 hours. Even a "fast charge" to 80% capacity can 

take 30 min. 

3.2.2 Status of Technology in Maldives 
There are 131,000 land use vehicles registered in the Maldives. Out of which only 4% of vehicles are EVs 

and most of these cons�tute of tricycles and e-bicycles.9 Despite having customs duty advantages up to 

150% for imported electric motorcycles and cars over conven�onal fossil fuel-based vehicles, very limited 

EV penetra�on has been observed in islands like Male’, Hulhumale and Addu city.  

 
9 World Bank Group (2020) “Accelera�ng the electric vehicles transi�on in Maldives”. 
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Despite having customs du�es advantages of up to 150% for imported electric motorcycles and cars over 

their fossil fuel counterparts, islands like Male, Hulhumale, Addu etc. have witnessed limited EV 

penetra�on among their resident popula�ons. 

3.2.3 Technology Category and Market Characteris�cs  
EVs were classified as consumer goods by the Transport sector working group since EVs are intended for 

the mass market. The following Table 11 provides informa�on on the categoriza�on of goods and market 

characteris�cs.  

 

Table 14: Classification of Electric Vehicles 

Technology  Category  Descrip�on  Market Characteris�cs  

Electric Vehicles 

(EVs) 

Consumer 

Goods 

Goods 

specifically 

intended for the 

mass market; 

households, 

businesses and 

ins�tu�ons. 

• a high number of poten�al consumers 

• interac�on with exis�ng markets and 

requiring distribu�on, maintenance and 

installer networks in the supply chain  

• large and complicated supply chains 

with many actors, including producers, 

assemblers, importers, wholesalers, 

retailers and end consumers. 

• barriers may exist in all steps in the 

supply chain. 

• demand depends on consumer 

awareness and preferences and on 

commercial marke�ng and promo�onal 

efforts. 

 

3.2.4 Iden�fica�on of Barriers for Floa�ng Solar Pla�orms 
In order to iden�fy the barriers for the EVs a working group session for the Transport Sector was conducted 

on 03rd May 2023. The composi�on and atendees of this working group mee�ng is included in Annex 02 

of this report. The stakeholders were given the opportunity to have a facilitated discussion regarding the 
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exis�ng barriers for the technology diffusion in the Maldives. The following barrier categories were given 

for the classifica�on of the iden�fied barriers. They include; 

• Economic and Financial  

• Market condi�on 

• Legal and Regulatory  

• Ins�tu�onal and organiza�on capacity  

• Human skills 

• Informa�on and awareness 

• Social, cultural and behavioral 

• Technical  

• Others  

The following Table 12 are the main barriers iden�fied by the stakeholders and their respec�ve 

classifica�ons. 
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Table 15: Identification of barriers for Electric Vehicles  

Barriers Economic 

and 

Financial  

Legal and 

Regulatory  

Market 

Condi�on  

Ins�tu�onal 

and 

organiza�onal 

capacity  

Human 

Skills 

Informa�on 

and 

Awareness 

Social, 

Cultural 

and 

Behavioral 

Technical  Others  

Legal and Administra�ve 

Barriers  
         

Lack of Awareness and 

Advocacy efforts 
         

Lack of trained mechanics          

Lack of EV infrastructure like 

charging sta�ons 
         

High Capital Cost           

Communica�on gap 

between in line ministries  
         

Highly Subsidized fossil fuel          

Legacy conven�onal waste 

and lack of means for 

batery disposal 

         
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3.2.5 Priori�za�on of the iden�fied barriers  
In order to priori�ze the iden�fied barrier, each par�cipant of the working group was asked to assign a 

score between 0 to 5 with higher score for the more significant barriers. The following Table 13 provides 

the results of the priori�za�on of iden�fied barriers.  

Table 16: Ranking of Identified Barriers based on their significance. 

Iden�fied Barrier Average Assigned Score (0 to 5) Rank 

Legal and Administra�ve 

Barriers  4.71 
1 

Lack of Awareness and 

Advocacy efforts 3.43 
6 

Lack of trained mechanics 3.71 5 

Lack of EV infrastructure like 

charging sta�ons 4.71 
2 

High Capital Cost  4.29 3 

Communica�on gap between in 

line ministries  3.29 
7 

Highly Subsidized fossil fuel 3.29 7 

Legacy conven�onal waste and 

lack of means for batery 

disposal 3.86 

4 

 

Based on the priori�za�on exercise the following are the list of iden�fied barriers based on their level of 

significance according to the stakeholders of the waste management sector working group. The Table 14 

provides the ranking and barrier category for the iden�fied barriers for EVs.  

Table 17: Ranking and Type of Barriers Identified for Electric Vehicles  

Rank  Iden�fied Barrier  Barrier Category  

1 Legal and Administra�ve Barriers  Legal and Regulatory  

2 Lack of EV infrastructure like charging sta�ons Ins�tu�onal and organiza�onal 

capacity 

3 High Capital Cost  Economic and Financial  
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4 

 

Legacy conven�onal waste and lack of means for batery 

disposal 

Other  

5 Lack of trained mechanics Human Skills 

6 Lack of Awareness and Advocacy efforts Informa�on and Awareness 

7 

 

Communica�on gap between in line ministries Ins�tu�onal and organiza�onal 

capacity 

Highly Subsidized fossil fuel Social, Cultural and Behavioral 

  

3.2.6 Screening of Priori�zed Barriers  
The screening of the barriers iden�fied above was carried out by the same Transport Sector working group 

and the outcome of this discussion and informa�on gathered is produced in the market mapping, problem 

tree and solu�on tree tables. The following Figure 14 is the market mapping for E-vehicles in the Maldives.  

 

Figure 14: Market Mapping for E-vehicles 

The main actors for E-vehicles in the Maldives include importers of E-vehicles, end-users of vehicles and 

transport companies which are mostly state-owned enterprises like Maldives Transport and Contrac�ng 

Company (MTCC).  
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The main barriers for transfer and diffusion of the E-vehicles include high investment cost, lack of charging 

infrastructure in the country, lack of regula�ons which deals with E-vehicles, lack of trained mechanics for 

maintenance of E-vehicles and means of disposal for conven�onal redundant vehicles and bateries.  

The main incen�ves which can be u�lized to increase the diffusion of E-vehicles include a regula�on which 

deals with different aspects of E-vehicles, training programmes for mechanics for maintenance of E-

vehicles and developing infrastructure required for charging of E-vehicles.  

The following Figure 15 and Figure 16 are the problem tree and solu�on trees for the E-vehicles.  

 

Figure 15: The problem tree for the Electric Vehicles 
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Figure 16: The solution tree for the Electric Vehicles 

 

3.2.6.1  Economic and Financial Barriers 
High Capital Cost: In comparison with conven�onal vehicles, EVs require high capital cost. Currently 

average price of EVs is approximately 20% higher than the price of a conven�onal vehicle. Furthermore, 

there are very limited installment schemes to own a EV however, there are many installment schemes for 

conven�onal vehicles par�cularly motorcycles offered by commercial banks and suppliers of vehicles in 

Maldives.  

3.2.6.2  Non-financial Barriers 
Human Skills  

• Lack of Trained Mechanics: There are very few trained mechanics who has experience and 

qualifica�on for maintenance of EVs. Most of these trained mechanics are expatriate workers.  

Legal and Regulatory  

• Legal and Administra�ve Barriers: There are no clear defini�on on the mandates for regula�on 

or policy making regarding the import, opera�on, emission standards and maintenance 

requirement of EVs in the Maldives. The exis�ng transport regula�ons has some provisions such 
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as lower duty rates for EVs and Hybrid vehicles, however regula�ons regarding EVs are yet to be 

formulated.   

Ins�tu�onal and Organiza�on Capacity  

• Lack of EV infrastructure like charging sta�ons: There are only one charging sta�ons available for 

the public for charging the EVs. It is located in Hulhumale’. The remaining EVs need to be charged 

in owners’ private garages or on the roadside.  

• Communica�on gap between in line ministries: The policy making, and regulatory mandate of 

transport sector include EVs is on Ministry of Transport and Transport Authority. However, due to 

recent amendments to the Local Government Act (2011), the island and city councils are given 

some mandates such as revenue generated from vehicle fees are currently collected by island and 

city council. There are overlapping mandates between the local councils and Ministry of Transport 

which need to be rec�fied. Furthermore, the mandate for land use planning is currently given to 

island and city council. Hence, it is important to have inclusive stakeholder consulta�ons when 

alloca�ng land area for parking or for charging infrastructure.  

Social, Cultural and Behavioral 

• Highly Subsidized fossil fuel: The highly subsidized fossil fuel makes opera�on of conven�onal 

vehicle rela�vely cheaper for the owners. Petrol and Diesel subsidies accounts for a significant 

por�on of the Gross Domes�c Product (GDP) of the Maldives. The cheaper fossil fuel incen�ve 

vehicle owners to choose conven�onal vehicles rather than EVs.  

Informa�on and Awareness  

• Lack of Awareness and Advocacy efforts: Even though hybrid vehicles and EVs have lower import 

duty rates, public are not aware regarding these incen�ves. Furthermore, very few advocacy 

programs are held by vehicle suppliers who rather promote conven�onal vehicles which cost 

significantly less capital cost.  

Other  

• Legacy conven�onal waste and lack of means for batery disposal: As Maldives have limited 

resources to manage hazardous waste produced within the country. The legacy vehicles and 

disposal of used bateries from EVs is a key constraint. Currently, the legacy vehicles are dumped 

to roads in Hulhumale or Male’ city or sold for scrap metal. There are no private companies which 
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do recycling or disposal of used bateries. However, few companies re-export them to countries 

like India and South Korea.  

3.2.7 Economic and Financial Measures  
The following economic and financial measures and non-financial mechanisms were iden�fied in 

consulta�on with stakeholders in the Transport Sector working group and these measures are based on 

the solu�on tree and root causes iden�fied in the problem tree (See Figure 15 and 16). 

• Incen�ve the private sector vehicle suppliers and commercial banks to introduce installment 
schemes for EVs. 
 

3.2.8 Non-financial Mechanism  
Human Skills  

• Lack of Trained Mechanics: In collabora�on with MNU and Maldives Polytechnics voca�onal 

educa�on courses can be conducted for repair and maintenance of EVs. 

Legal and Regulatory  

• Legal and Administra�ve Barriers: Formula�on of Regula�on on impor�ng, maintenance, and 

emission standards for EVs.  

Ins�tu�onal and Organiza�on Capacity  

• Lack of EV infrastructure like charging sta�ons: Establishment of Charging Sta�ons in the Parking 

spaces especially in Hulhumale’ Phase 1 and Phase 2. 

• Communica�on gap between in line ministries: Clear defini�on of mandates of local council and 

central government ministries. 

Informa�on and Awareness  

• Lack of Awareness and Advocacy efforts: Conduct awareness campaigns regarding promo�on of 

EVs for both vehicle owners, commercial banks, and vehicle suppliers.  

Other  

• Legacy conven�onal waste and lack of means for batery disposal: Improve the port 

infrastructure so that more companies will work on re-expor�ng the bateries and scrap metals.  
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3.2.9 Enabling Framework for Transport Sector  
Crea�ng awareness among the local suppliers and commercial scale regarding the poten�al of EV vehicles 

through advocacy campaigns for EVs is crucial to overcome the barriers iden�fied. A regula�on which deals 

with EVs in terms of impor�ng, maintenance, and emission standards is also important. The cost important 

measure to overcome the barriers for penetra�on of EVs in Maldives is establishment of charging 

infrastructure required for EVs in most populous islands like Hulhumale’ and Addu City.  
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CHAPTER FOUR: CONCLUSION  
 

Some of the iden�fied barriers are similar in all the technologies iden�fied for different sectors. They 

include high investment cost, lack of trained personnel, lack of regulatory frameworks. Some of the 

technologies such as floa�ng solar pla�orms have unique barriers such as environmental condi�ons. In 

addi�on, roo�op solar with EMS including batery technology has significant barriers of lack of roof space 

and physical condi�on of the roofs. The transport sector technology of Electric vehicles has a lack of 

charging infrastructure as a barrier. The waste to energy facili�es for the waste management sector has 

significant barrier due to lack of available land for the construc�on of waste to energy facili�es.  

Some of enabling measures include capacity building measures such as training of mechanics for 

maintenance of E-vehicles, training of staff for opera�on of Waste to Energy Facili�es and capacity building 

of technicians for deployment of floa�ng solar pla�orms.  

The regulatory and ins�tu�onal barriers need to be addressed with urgency and many regula�ons which 

deal with deployment, maintenance and opera�on of these priori�zed technologies needs to be 

developed.  

Some of the iden�fied barriers require advocacy and awareness campaigns to overcome. These advocacy 

campaigns need to be developed and implemented in collabora�on with Civil Society Organiza�ons for 

far-reaching impacts.   
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Annex 1: Electricity Consump�on and Genera�on Sector – Market 
Mapping, Problem and Solu�on Trees 
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Annex 2 – Waste Management Sector Market Mapping, Problem and 
Solu�on Trees 
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Annex 3 – Transport Sector Market Mapping, Problem and Solu�on Trees 
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Waste Management Sector  
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