
  November 2010 

  The Maldives’s 2009 Carbon Audit 
   
 

 

1 / 92 

 

 

 

The Maldives’ 

2009 Carbon Audit 

 

 

 
A view of Male, the Maldives’ capital city and island,  

350km from the Southern tip of India and 700km away from Sri Lanka 

Photo:© BeCitizen 

 

Date: 23rd November 2010 

 

 

 

Written by:  

Flora Bernard, Managing Partner 

Thibault Ben Khelil, Project Manager 

Vincent Pichon, Consultant 

Léo Tissot, Consultant 

 
 

Recipients:  

President’s Office of the Maldives  

Ministry of Housing and Environment 



  November 2010 

  The Maldives’s 2009 Carbon Audit 
   
 

 

2 / 92 

 

Table of contents 

 

Table of figures ________________________________________________________________ 4 

Table of tables _________________________________________________________________ 5 

Acknowledgments ______________________________________________________________ 6 

List of acronyms, abbreviations and units __________________________________________ 7 

Executive Summary _________________________________________________________ 8 

1. Report Overview _______________________________________________________ 10 

1.1. Context _______________________________________________________________ 10 

1.2. Methodology ___________________________________________________________ 11 

1.3. Key messages __________________________________________________________ 11 

2. Introduction __________________________________________________________ 18 

2.1. Background ___________________________________________________________ 18 

2.2. Terms of Reference _____________________________________________________ 19 

2.3. Structure of the report___________________________________________________ 19 

3. Methodology __________________________________________________________ 21 

3.1. Background ___________________________________________________________ 21 

3.2. Perimeter and approaches________________________________________________ 21 

3.3. Work organization______________________________________________________ 22 
3.3.1. Desk review_________________________________________________________________ 22 
3.3.2. Interviews __________________________________________________________________ 23 
3.3.3. Data collection in islands ______________________________________________________ 23 

4. GHG Inventory 2009 ___________________________________________________ 27 

4.1. Context _______________________________________________________________ 27 
4.1.1. Greenhouse gases ____________________________________________________________ 27 
4.1.2. United Nations Framework Convention on Climate Change ___________________________ 29 
4.1.3. IPCC Scenarios and sea level rise ________________________________________________ 29 

4.2. Methodology ___________________________________________________________ 30 
4.2.1. Key categories_______________________________________________________________ 30 
4.2.2. Uncertainty _________________________________________________________________ 30 
4.2.3. Top-down approach___________________________________________________________ 31 
4.2.4. Bottom-up approach __________________________________________________________ 34 

4.3. Overall results and analysis ______________________________________________ 43 
4.3.1. Emissions by economic sector __________________________________________________ 44 
4.3.2. Emissions by geographical breakdown ____________________________________________ 45 
4.3.3. CO2-energy emissions by primary energy__________________________________________ 46 
4.3.4. CO2-energy emissions by final energy ____________________________________________ 47 
4.3.5. Emissions by type of GHG _____________________________________________________ 48 
4.3.6. Comparisons with other countries________________________________________________ 48 
4.3.7. Tourism and international transport impact_________________________________________ 49 

4.4. Detailed results_________________________________________________________ 50 
4.4.1. Electricity from diesel in provinces_______________________________________________ 50 
4.4.2. Waste management emissions___________________________________________________ 50 
4.4.3. Emissions from refrigerants ____________________________________________________ 50 



  November 2010 

  The Maldives’s 2009 Carbon Audit 
   
 

 

3 / 92 

 

4.4.4. Summary of results for the GHG Inventory 2009 ____________________________________ 51 

5. Business As Usual scenario ______________________________________________ 53 

5.1. Methodology ___________________________________________________________ 53 
5.1.1. Description of scenarios _______________________________________________________ 53 
5.1.2. Top-down approach vs. bottom-up approach _______________________________________ 55 

5.2. Population_____________________________________________________________ 56 

5.3. Tourism – The resort “industry” __________________________________________ 58 
5.3.1. Key results of the Business As Usual scenario ______________________________________ 58 
5.3.2. Assumptions and methodology for the Business As Usual scenario______________________ 59 

5.4. Fisheries ______________________________________________________________ 60 
5.4.1. Key results of the Business As Usual scenario for fisheries ____________________________ 60 
5.4.2. Assumptions and methodology for the Business As Usual scenario______________________ 61 

5.5. Electricity generation in the Maldives ______________________________________ 62 
5.5.1. Key results of the Business As Usual scenario ______________________________________ 62 
5.5.2. Assumptions and methodology for the Business As Usual scenario______________________ 64 

5.6. Transport _____________________________________________________________ 66 
5.6.1. Key results of the Business As Usual scenario ______________________________________ 66 
5.6.2. Assumptions and methodology for the Business As Usual scenario______________________ 67 

5.7. Waste generation and GHG emissions______________________________________ 68 
5.7.1. Key results of the Business As Usual scenario ______________________________________ 68 
5.7.2. Assumptions and methodology for the Business As Usual scenario______________________ 69 

5.8. Other categories ________________________________________________________ 69 
5.8.1. Industry ____________________________________________________________________ 69 
5.8.2. LPG for cooking _____________________________________________________________ 70 
5.8.3. Freon fugitive emissions _______________________________________________________ 71 

5.9. The economic cost of growing energy needs _________________________________ 72 
5.9.1. Key results of the Business As Usual scenario ______________________________________ 72 
5.9.2. Assumptions and methodology for the Business As Usual scenario______________________ 72 

5.10. Strong growth and slow growth scenarios___________________________________ 73 

5.11. Key statistics___________________________________________________________ 80 
5.11.1. Reference base scenario _____________________________________________________ 80 
5.11.2. Strong growth scenario______________________________________________________ 81 
5.11.3. Slow growth scenario _______________________________________________________ 82 

6. Brief review of current and planned projects in the Maldives ___________________ 83 

6.1. Electricity generation projects ____________________________________________ 83 

6.2. Other projects__________________________________________________________ 85 

7. Conclusion: priority areas _______________________________________________ 86 

Annexes__________________________________________________________________ 89 

1. List of interviewed stakeholders _____________________________________________ 89 

2. Emissions from combustion activities (IPCC format) in 2009 _____________________ 90 

3. Bibliography _____________________________________________________________ 91 



  November 2010 

  The Maldives’s 2009 Carbon Audit 
   
 

 

4 / 92 

 

Table of figures 

 
Figure 1: Summary of main GHG emissions in the Maldives in 2009________________________________ 13 
Figure 2: Breakdown of GHG emissions by economic sector (for 2009 and 2020 projections)______________ 14 
Figure 3: Breakdown of GHG emissions by geographical sector (for 2009 and 2020 projections) ___________ 14 
Figure 4: Breakdown of CO2-energy emissions by energy source (top-down approach for 2009 and 2020 

projections) _____________________________________________________________________________ 15 
Figure 5: Breakdown of CO2-energy emissions by final energy i.e. energy available to the user (bottom-up 

approach for 2009 and 2020 projections) ______________________________________________________ 15 
Figure 6: Process followed by BeCitizen for the National Inventory system ___________________________ 25 
Figure 7: Global anthropogenic GHG emissions ________________________________________________ 28 
Figure 8: Island consumption of electricity per inhabitant_________________________________________ 34 
Figure 9: Islands with the highest per capita electricity consumption ________________________________ 35 
Figure 10: Electricity consumption by province in 2009 __________________________________________ 36 
Figure 11: Resort consumption of diesel per bed_________________________________________________ 37 
Figure 12: Breakdown of GHG emissions by economic sector ______________________________________ 45 
Figure 13: Breakdown of GHG emissions by geographical sector____________________________________ 46 
Figure 14: Breakdown of CO2-energy emissions by primary energy (Top-down approach)________________ 47 
Figure 15: Breakdown of CO2-energy emissions by final energy (Bottom-up approach) __________________ 47 
Figure 16: Breakdown of GHG emissions by GHG gas ___________________________________________ 48 
Figure 17: Per capita GHG emissions of several countries_________________________________________ 49 
Figure 18: Electricity generation by province in 2009 ____________________________________________ 50 
Figure 19: Summary of main GHG emissions in the Maldives in 2009_______________________________ 51 
Figure 20: Imports of energy carriers, current 2009 and projected 2020 ______________________________ 56 
Figure 21: Map of Male and its surrounding islands _____________________________________________ 57 
Figure 22: CO2 emissions from energy consumption in resorts, transports excluded, 2009-2020___________ 59 
Figure 23: Number of resort, bed capacities, and occupancy rate, 2009-2020 __________________________ 60 
Figure 24: Fishing vessels registrations and corresponding CO2 emissions in 2009 and 2020 _____________ 61 
Figure 25: Energy consumption from electricity generation in the Maldives, 2009-2020 _________________ 62 
Figure 26: Breakdown of energy needs in toe for electricity generation for top producers, 2009-2020 _______ 63 
Figure 27: Electricity generation in the Maldives’ seven provinces, 2009-2020 ________________________ 64 
Figure 28: CO2 emissions from transports in 2009 and 2020 ______________________________________ 67 
Figure 29: Total waste generation and GHG emissions from it, 2009-2020 ___________________________ 69 
Figure 30: Cost of growing energy needs, 2009-2020_____________________________________________ 72 
Figure 31: Imports of energy carriers, 2009-2020 _______________________________________________ 75 
Figure 32: Number of resorts, bed capacities, and occupancy rates, 2009-2020_________________________ 75 
Figure 33: CO2 emissions from energy consumption in resorts, transports excluded, 2009-2020___________ 76 
Figure 34: Energy consumption for electricity generation in the Maldives, 2009-2020 __________________ 76 
Figure 35: Breakdown of energy needs in toe for electricity generation for top producers, 2009-2020 _______ 77 
Figure 36: Electricity generation in the Maldives’ seven provinces, 2009-2020 ________________________ 77 
Figure 37: CO2 emissions from transports in 2009 and 2020 ______________________________________ 78 
Figure 38: Total waste generation and GHG emissions from it, 2009-2020 ___________________________ 78 
Figure 39: The cost of growing energy needs, 2009-2020__________________________________________ 79 
Figure 40: Renewable energy projects carried out in the Maldives by Utilities _________________________ 84 

 



  November 2010 

  The Maldives’s 2009 Carbon Audit 
   
 

 

5 / 92 

 

Table of tables 

 
Table 1: Main GHG lifetimes and GWP100 _____________________________________________________ 28 
Table 2: Imports and bunkering of fuel in the Maldives in 2009 ____________________________________ 32 
Table 3: GWP100 of the refrigerants___________________________________________________________ 33 
Table 4: Land transport assumptions _________________________________________________________ 38 
Table 5: Waste generation ratios 2009 ________________________________________________________ 39 
Table 6: Waste management in inhabited islands, 2010 ___________________________________________ 40 
Table 7: Waste management in resorts, 2010 ___________________________________________________ 40 
Table 8: Share for each waste typology in a geographical perspective_________________________________ 41 
Table 9: Used parameters to assess GHG emissions from open burning ______________________________ 41 
Table 10: Used parameters to assess GHG emissions from solid waste disposal ________________________ 42 
Table 11: Fugitive emissions from refrigeration _________________________________________________ 50 
Table 12: Summary of results for the GHG Inventory 2009 _______________________________________ 52 
Table 13: Growth rates, 2010-2020___________________________________________________________ 54 
Table 14: Margins of error for each scenario____________________________________________________ 55 
Table 15: Population forecasts, 2006-2020 _____________________________________________________ 57 
Table 16: Fishing vessels diesel consumption per category in 2009 __________________________________ 61 
Table 17: Forecast of production capacity______________________________________________________ 65 
Table 18: Electricity consumption ___________________________________________________________ 65 
Table 19: Energy consumption of desalinated water (MWh/m3) ____________________________________ 66 
Table 20: Efficiency in electricity generation ___________________________________________________ 66 
Table 21: Growth rates, 2010-2020___________________________________________________________ 73 
Table 22: Overview of different solutions relevant for the Maldives _________________________________ 87 
 



  November 2010 

  The Maldives’s 2009 Carbon Audit 
   
 

 

6 / 92 

 

Acknowledgments 

BeCitizen wishes to thank the following individuals and administrations: 

� President Mohamed Nasheed; 

� The President’s Office and especially Shauna Aminath and Rifsheena Mohamed for their 

assistance; 

� The Minister of Housing and Environment Mohamed Aslam; 

� The teams at the Ministry of Housing and Environment  

� Everyone we met in the Maldives who was extremely helpful in providing required data; 

 

Disclaimer 

BeCitizen does not warrant the accuracy, reliability or legality of any information or material 

contained herein. The information supplied does not constitute financial advice and you should seek 

independent advice before undertaking any financial transactions based on information supplied 

herein. BeCitizen does not accept any liability whatsoever for any loss or damage suffered or incurred 

as a result of your relying on information or material published in this study. The information 

supplied is provided subject to the laws of the France and may only be accessed from other 

jurisdictions at the same risks as the person accessing such information. 

 

* * * 

 

Presentation of BeCitizen and CBR  

BeCitizen is a French strategic environmental consultancy whose mission is to advise clients and 

develop new business models based on positive environmental and social impacts. We focus on areas 

such as forestry, agriculture, industry, energy, or the building sector. BeCitizen is a majority-owned 

subsidiary of La Compagnie Benjamin de Rothschild (CBR), based in Switzerland, which is a leading 

actor in financial risk management and structuring financial solutions. CBR and BeCitizen have 

developed an extensive expertise in asset management and environmental finance, such as listed and 

private equity fund management. 

 

BeCitizen and CBR are currently active in a number of fields:  

� Design and implementation of environmental solutions for the private sector, including 

energy efficiency and renewable energy for renovation and new buildings throughout Europe 

and the Middle East. 

� Creation and development of a private equity investment fund, BeCapital, with Belgian 

partners, with investments made in innovative environmental technologies in the UK, 

American and French companies. 

� Initiation and development of carbon finance projects (Clean Development Mechanisms) in 

Africa and the Middle East, in close cooperation with local technology developers in the 

energy sector. 

� Agriculture and industry-focused projects that are more specifically focused on France. 

 

BeCitizen and CBR believe that environmental technologies will be the new source of growth for 

many countries in the world – and for some, such as the Maldives, this is even more obvious because 

of the environmental constraints it faces. BeCitizen’s approach relies on the Positive Economy™ 

concept, whereby value (economic revenues, job creation, poverty alleviation…) is created by 

restoring the environment, meaning that on average, for each km² of territory (land or sea), more 

energy can be produced that what is consumed (using design, energy efficiency and renewable energy 

technologies), more carbon is stored that what is emitted, recovering resources and producing new 

ones, detoxifying the environment and enhancing biodiversity. 
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Executive Summary 

 

In March 2010, the Government of Maldives mandated La Compagnie Benjamin de Rothschild and 

BeCitizen, a Paris (France)-based strategic environmental consultancy to take forward the country’s 

pledge to become carbon neutral by 2020. Between July and October 2010, BeCitizen carried out the 

first step of this work, a Carbon Audit which covered the Maldives’ 2009 Greenhouse Gas Emissions, 

projections for 2020 and priority areas to be addressed in order to reach carbon neutrality. 

 

The Maldives is a symbol of a country with is one of the first to be impacted by climate change 

consequences, namely sea level rise. Taking the Maldives to carbon neutrality will not change 

anything in terms of global greenhouse gas emissions (the country’s contribution is a mere 0.003% to 

global emissions) but the country, because of its size, the political transition it is going through and the 

political leadership it has taken, that can serve as an example of what solutions can be implemented in 

order to carry out the transition to a low-carbon growth. 

 

The Government of Maldives has two motivations for reaching carbon neutrality:  

- Showing the world that it is possible for a country to reach carbon neutrality is a 

demonstration of international leadership and a proof that low-carbon growth is possible 

- Imported fossil fuel generates more than 80 % of the Maldives’ emissions. The country spends 

over 200M$ per year importing fossil fuels – a figure equivalent to around 15 % of its GDP1. 

Under a business as usual scenario, the Maldives will import ever more fossil fuel, doubling 

emissions and making the country even more energy insecure, putting a strain on the local 

people and economy. A carbon neutral plan will help the Maldives achieve energy 

independence; safeguarding its future growth with reliable and affordable energy from 

renewable resources, namely the sun, the wind, the sea and biomass. 

 

Results show that if nothing is done, the Maldives’ national emissions (covering 310,000 inhabitants 

and the stay of 650,000 tourists per year), which were 1.3 million tCO2eq in 2009, could double by 2020 

under a Business As Usual scenario. Two important assumptions were made: the first is that BeCitizen 

and the Ministry of Environment and Housing agreed to follow IPCC Guidelines to carry out the 

Carbon Audit. These Guidelines exclude emissions from international flights. However, in order to 

have a complete view and fully integrate the impact of tourism, the country’s main source of revenue 

and also of greenhouse gas emissions, we have calculated that indicative emissions resulting from the 

travel of the 650,000 tourists every year account for another 1.3 million tCO2eq. The second 

assumption is that BeCitizen has adopted an optimistic view of the Maldives’ development, in 

particular with respect to the impact of sea level rise on the Maldivian economy. This means that in 

terms of BAU scenarios, we have made the assumption that sea level would rise following IPCC 

scenarios2, which tend to be conservative and do not take into account the impact of an acceleration of 

climate disruptions, in which case true rise would be much higher. If we were to take more disruptive 

predictions, this would clearly have an impact on the country’s development, and more specifically 

tourist development.  

 

Carbon neutrality will be a way for the country to reach energy independence.  For the Maldives, a 

Carbon Neutral strategy will be based on public policy tools (namely in terms of urban and resort  

development), technological solutions adapted to the local context, capacity-building and awareness-

raising with the local population and the appropriate financial mechanisms. More specifically, carbon 

                                                 
1 This was calculated on the basis of a GDP figure for 2009 of 1.307billion$ (NGDP in millions of US$ at current price) 
2 IPCC scenarios published in 2007 state that by the end of the century, sea level would rise between 18cm and 59cm 
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neutrality may be achieved through the following projects or technologies, which will also need to 

bring other environmental benefits such as sound resource management and biodiversity restoration:  

1. Energy efficiency requirements and technologies in all housing, government, public buildings  

and resorts 

2. Small scale and large scale renewable energy projects  
3. Waste recovery options, such as composting or energy recovery  
4. Low carbon transportation solutions, especially land transportation in the capital city of Male, 

and clean power for sea transport, namely fishing and leisure  
5. Carbon sequestration in biomass (e.g. mangrove development) 

6. Offsets for remaining emissions (especially transportation) 

 

In particular, this strategy will rely on ambitious objectives that need to be set in the housing and 

tourist sectors, especially in terms of urban planning, energy and resource management. Buildings 

and resorts can become energy positive, meaning they would produce more energy than what they 

consume. This could be a way for positive islands (inhabited or resorts) to supply their surplus energy 

to others that cannot be positive.  

 

Carbon neutrality is possible and can be achieved by reduction actions (especially energy, through 

efficiency), substitution (especially with renewable sources of energy), carbon sequestration and 

offsetting remaining emissions. Carbon neutrality will be credible under two conditions: first, if all 

options for reduction are considered first - and it is actually in the country’s economic interest to do 

so. Second, if offset measures only represent a minor part of total emissions. The challenge now is to 

develop the strategy to get there and implement projects which go in this direction: this is the Carbon 

Neutral Master Plan’s objective.  

 

  

 

 

*   *   * 
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1. Report Overview 
 

1.1. Context 

 
The Maldives possesses one of the most distinctive topographies and one of the most outstanding 

marine environments in the world, yet it is also one of the most environmentally-threatened countries. 

With its 1200 low-lying islands, where about 200 are inhabited and 100 are resort-islands, pressure 

from climate change (sea level rise and changes in ocean temperatures), limited resources (especially 

freshwater and energy) and biodiversity loss are increasing at high speed. Environmental 

vulnerability is reinforced by the fact that the country is fully dependent on imports of fossil energy 

(in particular diesel) to fuel its growth: electricity generation for the local population and resorts, fuel 

for recreational and commercial purposes, including fishing. As electricity generation is strongly 

subsidized in the Maldives - and this is weighing heavily on public finances -, the country is also 

vulnerable to increasing and volatile energy prices. What is at stake here is the Maldives’ future: how 

can the Maldives withstand this threat and create the conditions for a low-carbon growth? 

 

Looking forward more positively, the Maldives as a territory could become one of the first countries 

which not only reduces its impact and reliance on foreign fossil fuels and imported goods, but also 

makes use of its resources to produce environmental goods that can generate economic growth and 

social development. It could be a country where all new housing and resort developments are so 

energy-efficient that installing solar panels on roofs or other small scale renewable electricity devices 

actually transform buildings into energy producing rather than energy consuming buildings. It could 

be a country where waste is used as a local resource, either in the form of energy or fertilizer. It could 

be a country which increases its reliance on its own resources: sea (for energy and sustainable fishing), 

sun and wind (energy), local biomass and reefs (natural carbon storage, energy production, 

contribution to local biodiversity). It could be a country where tourists come and know that their visit 

actually contributes positively to environmental protection rather than the opposite and where local 

development (local jobs, increased standards of living…) results from environmental restoration 

rather than environmental degradation.  

 

Conscious of the threats which his country faces and in order to engage on a low-carbon development 

model, President Mohammed Nasheed committed to making the Maldives carbon neutral by 2020. In 

March 2010, The Government sought the help of La Compagnie Benjamin de Rothschild and 

BeCitizen, a Paris (France)-based strategic environmental consultancy, to take forward the country’s 

pledge. A first step in this direction consisted in carrying out the country’s Carbon Audit, to obtain a 

clear view of the existing situation, evaluate emissions under future growth scenarios and determine 

priority areas to be addressed. This report presents the results of this work, which was carried out and 

financed by BeCitizen, la Compagnie Benjamin de Rothschild and the Benjamin de Rothschild family. 

 

Key findings of this work are structured around three points:  

� The Maldives’ 2009 National Greenhouse Gas Inventory, following IPCC Guidelines;  

� Projections of the Maldives’ emissions by 2020;  

� Key priority areas to be addressed in order to reach carbon neutrality.  

 

The next step now is to design the Maldives’ Carbon Neutral Strategy and launch its implementation 

through: 

� Involving the private sector in the development of environmental solutions,  

� Defining public policy tools, e.g. environmental standards in each of the main economic 

sectors 
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� Designing appropriate financial mechanisms, including the possible use of carbon finance 

mechanisms 

� Developing stakeholder (population, government, local businesses…) capacity to make 

informed decisions to stimulate supply of and demand for environmental solutions. 

 

The Maldives’ Carbon Neutral Master Plan will constitute a program which can be a concrete basis for 

not only securing international, bilateral and private funding, but also making sure that this funding is 

directed towards the projects that contribute the most to carbon neutrality and energy independence. 

This strategy will be instrumental in raising standards of living and meeting one of the President’s key 

pledges which is to make living affordable for Maldivians.  

 

1.2. Methodology 

 

To assess the Maldives’ 2009 greenhouse gas emissions, BeCitizen based its work on previous studies 

carried out by the Government, international organizations and consultants, the latest Government 

statistics (2009) and field work involving collection of new data (both qualitative and quantitative) 

directly from a variety of stakeholders including government officials, resorts and inhabited islands. 

140 islands were surveyed (representing more than three quarters of the population) as well as 24 

resorts (out of 97).  

� 2009 greenhouse gas emissions: In order to provide a complete vision of current emissions, 

two approaches were combined: a top-down approach (following the IPCC Reference 

Approach) which looked at macro-economic indicators and sectoral trends and a bottom-up 

approach, looking at micro economic indicators at island and resort levels. The work updates 

data and information from the First National Communication published in 2001, which 

focused mainly on energy and waste from the country’s main landfill in Thilafushi. Our work 

can be used as a contribution to the mitigation section of the Maldives’ Second National 

Communication. 

� Business As Usual Scenario: In order to obtain a dynamic view of future emissions and 

forecast the evolution of greenhouse gas emissions and socio-economic trends until 2020, 

BeCitizen carried out projections regarding the Maldives’ future growth, with a Business As 

Usual scenario anticipating major trends regarding the evolution of tourism, energy 

consumption, population and GDP growth.  

� Priority areas: both these views – static and dynamic – provide the basis for identifying 

priority areas to be addressed, which BeCitizen’s experts, specialized in renewable energy, 

transport, building and tourism, were all involved with. The purpose of the next step (Carbon 

Neutral Master Plan) is to detail these priority areas and delve into the specific policy 

instruments, technological solutions and financial mechanisms designed to make the 

country’s pledge a reality.  

 

1.3. Key messages 

 

1- 1.3 million tons of CO2 equivalent (tCO2eq) were emitted in the Maldives in 2009. This could be 

multiplied by up to 2 by 2020.  

 

In 2009, the Maldives emitted 1.3 million tons of CO2 equivalent (tCO2eq). This comprises 

emissions from the combustion of diesel for the electricity generation nationwide, combustion of 

fuels used in national transport (internal air flights, sea and land), emissions from industry, from 

fishing and from waste. Among these emissions, 82 % come from the energy sector (combustion 

activities). Strictly speaking (if we follow IPCC Guidelines), emissions resulting from international 

flights are not accounted for, but we have calculated that the flights of the 650,000 incoming 



  November 2010 

  The Maldives’s 2009 Carbon Audit 
   
 

 

12 / 92 

 

tourists represent an extra 1.3 MtCO2eq (see section 4.3.7). We have not included emissions 

resulting from the manufacture and transport of imported goods. 

 

This equates to emissions of 4 tCO2eq per person per year. As a comparison, India’s emissions are 

1.7 tCO2eq/person/year, China’s are 5.5 tCO2eq/person/year, France’s are 9.0 tCO2eq/person/year 

and the USA’s are 23.5 tCO2eq/person/year. 

 

In 2020, with the development of standards of living and predicted rise in tourism, these 

emissions could be multiplied by more than 2, up to 2.7 MtCO2eq (in the high-growth scenario). 

An important point should be made here. Considering the Maldives’ vulnerability to climate 

change, one could ask the question concerning the future of tourism in the Maldives: will islands 

still be available for future resort developments? If the Maldives goes on a renewable energy path, 

are there sufficient resources to supply the local population and future inflow of tourists? Can the 

country actually sustain the development of mass tourism on its islands? These questions will be 

addressed in the Carbon Neutral Master Plan, which will look more precisely into the conditions 

under which low-carbon growth is possible.   

 

Below we present some of the main plots of the report, comparing greenhouse gas emissions for 

2009 with projected emissions in 2020, with a:  

� A geographical breakdown, showing that the region of Greater Male is the greatest 

contributor to greenhouse gas emissions, followed by resorts, 

� A sectoral breakdown, where it appears that tourism is the strongest contributor to GHG 

emissions (this includes resorts and internal transportation related to tourism). 

 

This double breakdown enables a better understanding of the GHG emission mapping by 

presenting several visions.  
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153 ktCO2eq 
(passengers) 

+ 116 ktCO2eq 
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~~~~1.3 MtCO2eq
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90 % in Thilafushi
Island, on Male 

Atoll
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Cooling and freezing: 
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International 
flights

Inhabited 
Islands

Waste 
Management
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Male
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Almost   entirely in 
Male

Air
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About one third of the population is situated in Male, the capital island of the Maldives. The remaining
population is spread out over 200 other islands and 100 resorts. In the presentation of our results, we
have separated Male (highly and densely urbanised), inhabited islands, which are much smaller and 
with much lower levels of development and resorts, which are highly developed.

 
Figure 1: Summary of main GHG emissions in the Maldives in 2009 

Source: BeCitizen 
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Figure 2: Breakdown of GHG emissions by economic sector (for 2009 and 2020 BAU projections) 

Source: BeCitizen 
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Figure 3: Breakdown of GHG emissions by geographical sector (for 2009 and 2020 BAU projections) 

Source: BeCitizen 

 
Figures 1 and 2 show that the Greater area of Male was the greatest contributor to greenhouse gas emissions in 

2009 (33 %) and should remain so in 2020 (39 %). Resorts are in a second position (23 % in 2009, 19 % in 2020). Yet 

if we look at figures from a sectoral perspective, tourism appears to be the greatest contributor to greenhouse gas 

emissions (36 %, including resorts and internal air and sea transportation). 
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Below we present a breakdown of emissions by source and use of energy, where it appears that 

diesel is the main source of emissions and that diesel used to produce electricity is the strongest 

contributor. For 2009, total energy-related emissions represented 1 MtCO2eq out of a total of 1.3, 

i.e. 82 % of total greenhouse gas emissions. Differences in total amounts of emissions between the 

two figures are explained by the different approaches used to calculate these (top-down for 

energy source and bottom-up for energy use). 
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Figure 4: Breakdown of CO2-energy emissions by energy source (top-down approach for 2009 and 2020 BAU 

projections) 

Source: BeCitizen 
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Figure 5: Breakdown of CO2-energy emissions by final energy i.e. energy available to the user (bottom-up approach 

for 2009 and 2020 BAU projections) 

Source: BeCitizen 

 
Figures 3 and 4 show the breakdown of CO2-related emissions, by energy use. For 2009, total energy-related 

emissions represented 1 MtCO2eq out of a total of 1.3, i.e. 82 % of total greenhouse gas emissions.  
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2- Carbon neutrality can be achieved through a mix of reduction, substitution, carbon 

sequestration and offsetting options.  

  

Carbon neutrality can be achieved through a mix of reduction options (namely reduction of 

energy consumption and waste-related emissions), substitution (substituting fossil fuels by 

renewable energy), natural sequestration of carbon and offsetting mechanisms.  

 

A “Carbon Neutral Strategy” for the Maldives could focus on the priority areas specified below. In 

the Maldives’ specific context, this would involve a mix of small scale, decentralized practices and 

technology and more large scale projects for the Greater Male region, supported by “zero carbon” 

public policy and the appropriate financing mechanisms. The Maldives will need to work both on 

short term solutions that can help reduce emissions quickly and substantially, and on more 

medium-term solutions that will anticipate the rise of emissions until 2020. 

  

I. Energy efficiency. Developing energy efficiency linked to energy consumption and 

production has the greatest potential for reducing both emissions and electricity 

consumption. For one, energy efficiency solutions are usually less costly than renewable 

energy solutions and two, working on energy efficiency first will reduce the size of 

renewable energy infrastructure projects (and associated costs). Demand side 

management includes behavioral changes resulting from increased awareness and 

implementation of energy efficient technologies (e.g. solar powered energy efficient 

coolers, efficient fridges and appliances, improved insulation, lighting and cookers…) and 

production side solutions include Combined Heat and Power systems. 

 

II. Renewable Energy. Developing a renewable energy program combining small scale 

renewable energy projects (e.g. Solar PV on roofs, small scale urban and community wind 

turbines, island-based anaerobic digestion projects…) and larger scale projects around key 

population centers, especially in the Greater Male area, with the appropriate mix of solar, 

wind, biomass and sea technologies, is key to the Maldives’ mid-term strategy.  

 

III. Low carbon transportation. Improving transport organization and encouraging the use of 

low carbon transportation technologies will make a smaller contribution yet significant in 

terms of setting a model for the country’s development in the next 10 years, especially as 

transport is key to the country’s economic development. There are three main issues with 

regards to transportation: air transport (mainly internal tourist flights), maritime transport 

(mainly ferries and speed boats) and land transport (mainly cars and motorbikes on the 

island of Male). Land transport is where the potential for reduction is the greatest, as 

implementing solutions on a 4km² island is mainly a question of organization, providing 

for and facilitating the use of low carbon technologies. Solutions could include developing 

a public transportation service in Male, encouraging the use of bicycles and electric taxis 

and cycles, developing solar-powered ferries. 

 

IV. Waste as a resource. Waste is a source of greenhouse gas emissions (through methane 

emissions resulting from decomposition of waste) but is also a source of local pollution. In 

Thilafushi island, where 60 % of the country’s waste is stored, but also in other inhabited 

islands, some of the waste still goes directly to sea and threatens the quality of the local 

environment (water and marine resources). Well managed, waste could be a resource in 

two ways: first a source of energy, for instance through biogas production resulting from 

the decomposition of organic waste; second a source of new raw material, in the form of 

compost to be used in agriculture or recyclables that would be sold on and provide a 
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source of economic revenue. Currently, all fish waste is put back at sea; if fish waste were 

composted, this could be a substantial source of fertilizer for the country’s growing 

agricultural sector and contribute to the country’s independence from fossil rich imports. 

 

V. Sequestration and offsetting measures for remaining emissions. Carbon offsetting 

would mean that the Maldives buys credits on the international market and destroys 

them so that they would be accounted for in the Maldives and not in the country where 

real reductions are actually produced. We believe sequestration projects (e.g. carbon 

sequestration in biomass) should be favored over offsetting because they have strong local 

economic and social benefits that the use of offsets will not bring. However we have not 

detailed these options in this report, they shall be developed further in the Carbon 

Neutral Master Plan. 

 

Finally, these measures need to be implemented into a positive urban development and positive 

resorts program, whereby new housing developments and resorts produce more energy than what 

they consume, and could use this surplus energy to supply neighboring islands that cannot be 

positive, where waste is managed as a resource and drinking water and wastewater resources 

managed in an environmentally-friendly manner.  

 

3- The amount spent on fossil fuels is equal to 15% of the country’s GDP3 and may be multiplied 

by up to 4 by 2020, depending on growth scenarios and the price of the barrel. By 2020, a carbon 

neutral strategy could help the country gain its independency in terms of energy. 

 

Almost all greenhouse gas emissions result from the import of foreign oil to produce electricity 

and fuel transportation for leisure, commerce and fishing. Reducing emissions therefore also 

means reducing dependency on a commodity that is increasingly expensive and volatile. In 2009, 

the Maldives were the most oil-vulnerable country in Asia according to a 2007 United Nations 

report. That year, more than 200 million$ was spent on fossil fuel. This represents 23 % of the 

country’s GDP. 

 

By 2020, the cost of energy imports could be multiplied by up to 4. Therefore the Maldives’ 

Carbon Neutral Strategy could help save at least 200M$ and up to 800M$ per year in spending on 

fossil energy, money which could contribute to financing the country’s energy independence.  

                                                 
3
 This was calculated on the basis of a GDP figure for 2009 of 1.307billion$ (NGDP in millions of US$ at current price) 
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2. Introduction 
 

2.1. Background 

 

In March 2009, when the President of the Maldives, Mohamed Nasheed, unveiled a plan to make his 

country carbon-neutral within a decade, he declared: "Climate change is a global emergency. The 

world is in danger of going into cardiac arrest, yet we behave as if we've caught a common cold. 

Today, the Maldives has announced plans to become the world's most eco-friendly country. I can only 

hope other nations follow suit." 

 

To strengthen this commitment, the President made a plea for other countries to follow the Maldives' 

lead and initiated in 2009 the Climate Vulnerable Initiative (CVI) to get climate vulnerable countries to 

show leadership on the issue. 

 

This major commitment was announced in the middle of a transition period for the country. Indeed, 

since November 2008, the Maldives have started a new political period as President Nasheed is the 

first President to be elected in a multi-party democracy. With respect to environmental issues, roles, 

responsibilities and processes are currently being organized within the Government and the country is 

still very much “aid-driven” in this respect - many multilateral and bilateral organizations are present 

and are developing projects without there necessarily being much coordination between them. The 

government now needs to take ownership of policies.  

 

The transition can also be seen in terms of delivery of basic services, namely energy generation, water 

and waste management. Previously managed by one global utility, STELCO, with responsibility over 

electricity production and distribution, 6 extra Utilities have now been mandated by the government 

to produce and provide electricity, and manage water and waste services.  

 

Finally, the transition the Maldives are going through is also materializing through the country’s 

opening up to private investment, required to finance the country’s development projects. The 

Maldives has issued several requests for proposals from airports to housing and waste management. 

The country is open to foreign investment, and wants to become attractive for to this from both from 

Asian neighbors and from Western countries. 

 

The Maldives’ carbon neutrality strategy will be instrumental in this transition towards a low-carbon 

economy. This strategy will make a strong contribution to meeting two of the President’s key pledges: 

establishing a nation wide transport system and providing affordable housing. 

 

Being a Non-Annex I party, the Maldives have no formal commitment to reduce their emissions under 

the Kyoto Protocol. However, the first objective of the United Nations Framework Convention on 

Climate Change (UNFCCC) Parties is to “gather and share information on greenhouse gas emissions”. 

The text of the Convention stipulates that all Parties (including Non-Annex I Parties to the extent of 

their capacities permit), should “develop, periodically update, publish and make available to the 

Conference of the Parties […] national inventories of anthropogenic emissions by sources and 

removals by sinks of all greenhouse gases not controlled by the Montreal Protocol”. 

 

The First National Communication of the Republic of the Maldives to the UNFCCC was therefore 

published on November 5th, 2001. It included the first GHG Inventory for the Maldives, based on year 

1994, and accounted mainly for CO2 emissions from the energy sector and CH4 emissions from the 

main landfill in Thilafushi Island. The Maldives are currently preparing their Second National 

Communication, for which this report will provide the basis for the mitigation aspects. 
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There are two main urgent issues for the Maldives in relation to climate change: adaptation and 

gaining independence from imports of fossil fuels. The country has engaged in adaptation programs 

with international organizations such as the World Bank and UNDP who have been working on 

environmental issues for years, namely biodiversity, energy and adaptation. The country is also 

currently launching adaptation projects such as the resilient islands project launched in 2009 and 

regrouping population on islands which are higher than others. 

 

Carbon neutrality means zero net carbon emissions. Of course, the Maldives could be neutral 

tomorrow if it purchased 1.3 MteqCO2 on the market. But the purpose behind this commitment is to 

reduce emissions as far as possible and go for offsetting as a last resort, because it brings no social and 

environmental benefits to the country save the act of saying that the country is neutral. Remaining 

greenhouse gas emissions will then have to be balanced off with sequestrated carbon or carbon 

credits. To reach carbon neutrality, the Maldives will have to: 

� Reduce emissions (mainly meet demand with services consuming less energy and/or 

resources); 

� Substitute, where possible, all fossil fuels with renewable energy (mainly using carbon-free 

energy sources); 

� Use carbon sequestration  

� Use international offset emissions when reduction, substitution or sequestration are not 

possible. 

 

2.2. Terms of Reference 

 

In March 2010, The Government sought the help of La Compagnie Benjamin de Rothschild and 

BeCitizen, a Paris (France)-based strategic environmental consultancy, to take forward the country’s 

pledge. A first step in this direction consisted in carrying out the country’s Carbon Audit, to: 

� Obtain a clear view of the existing situation,  

� Evaluate emissions under future growth scenarios and  

� Determine priority areas to be addressed.  

This report presents the results of this work. 

 

The next step is now to design the Maldives’ Carbon Neutral Strategy and launch its implementation 

through: 

� Involving the private sector in the development of environmental solutions; 

� Defining public policy tools, e.g. environmental standards in each of the main economic 

sectors; 

� Designing appropriate financial mechanisms, including the possible use of carbon finance 

mechanisms; 

� Developing stakeholder (population, government, local businesses…) capacity to make 

informed decisions to stimulate supply of and demand for environmental solutions. 

 

2.3. Structure of the report 

 

� Section 3 of the report examines the methodology of our work, for both the National 

Inventory, where we followed IPCC 2006 Guidelines, and the Business As Usual scenario; 

� Section 4 presents context, assumptions and results of the GHG National Inventory for the 

year 2009. Two types of results are presented:  

o Results pertaining to energy consumption in inhabited islands and resorts (Section 

4.2.4). Data corresponds to results obtained through the questionnaires and will be 



  November 2010 

  The Maldives’s 2009 Carbon Audit 
   
 

 

20 / 92 

 

used as a basis for our work in the Carbon Neutral Master Plan in order to set out 

policies that are adapted to the typology of islands which can be encountered in the 

Maldives.  

o Results pertaining to greenhouse gas emissions (Section 4.3) 

� Section 5 presents the Business As Usual results and assumptions, which are necessary to 

address carbon neutrality in 2020; 

� Section 6 reviews the main existing and planned environmental projects within the Maldives; 

� Section 7 presents conclusions and summarizes priority areas. 
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3. Methodology 
 

The following section presents the methodology followed by BeCitizen to address both the National 

GHG Inventory and the Business As Usual scenario. 

 

The methodology chosen for this work had to meet the following requirements: we wanted to carry 

out the most detailed analysis in a short period of time, with a view of obtaining sufficient data and 

information in order to make informed choices concerning priority areas to address and the most 

relevant projects to launch. Considering the data already available, we decided to complete this with 

interviews with government representatives and international organizations, and data collection 

through the use of questionnaires which were prepared by BeCitizen and sent in close collaboration 

with the Ministry of Tourism for resorts and with STELCO and the 6 other Utilities for the inhabited 

islands. We carried out two fact-finding missions of one week each with a team of 4. The results 

obtained with this approach provide a broad overview of emissions which is a major step from the 

work carried out for the First National Communication in 2001, completes the work already carried 

out between 2001 and today by various consultants and organizations and provides a first basis for 

decision-making. Considering the level of information obtained, we present results which can be used 

as National Inventory. We followed IPCC Guidelines from 2006 to carry out the GHG Inventory.  

 

3.1. Background 
 

The Maldives are an archipelago composed of more than 1,200 islands. Around 200 of them islands 

are inhabited. This makes the country difficult to administrate from a statistical point of view.  

 

Nevertheless, there are reliable sources of information available in the Maldives on an overall level 

including: 

� The Maldives Customs Service (MCS) that has accurate and comprehensive data on imports of 

fossil fuels; 

� The State Trade Organization (STO) that has information on bunkering and stock levels; 

� The State Electricity Company (STELCO) that has developed statistics covering the islands 

that they supply with power; 

� Some of the new Utilities of the Maldives that can provide reliable data about electricity, 

waste and water management in the islands they operate; 

� The Statistical Yearbook 2009 and 2010 gathering incontrovertible data from public sources. 

 

Also between 2003 and 2006, the company Energy Consulting Network was mandated by the 

Maldivian Ministry of Environment, Energy and Water with support from United Nations Office for 

Projects Service (UNOPS) to: 

� Strengthen the government capacity; 

� Meet international requirements to the quality and reliability of national energy balances; 

� Improve the statistical decision basis for national energy planning. 

 

The development of complete reliable and organized energy and environment statistics in Maldives is 

yet to come. The energy balance report is planned to be developed on a yearly basis, but, due to lack 

of technical capacity, it has not been developed between 2006 and 2008. 

 

3.2. Perimeter and approaches 

 

Total GHG emitted in the Maldives have been addressed in this report: the perimeter we used was 

GHG emissions resulting from activities happening on the Maldivian territory. However, in order to 
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obtain a more complete view, we estimated emissions resulting from tourism international travel. This 

figure is not taken into account in the Maldives national total and is reported only for information 

according to IPCC guidelines. 

 

This National Inventory serves as a baseline for the GHG emissions in the Maldives for 2009. It was 

prepared using a combination of top-down and bottom-up approaches. 

� A top-down approach (also called reference approach in the IPCC guidelines) starts from 

macro economic indicators to deduce trends at a sectoral level of segregation (without 

attribution to individual emitters).  

� A bottom-up approach starts from micro economic indicators, from individual emitters (a 

much more precise way to carry out a National Inventory) to deduce trends at a sectoral level. 

 

In fact, as both approaches cannot be fully exhaustive, it was necessary to use a combination of both 

approaches.  

 

The National Inventory and the Business As Usual scenario were carried out with the assistance of the 

President’s Office that helped organize all the meetings and closely followed the advances of the 

work. The Climate Change Advisory Council, composed of renewable energy companies in the 

Maldives, representatives from the UN and from several Ministries of the Maldives, also closely 

monitored the National Inventory process while bringing suggestions. BeCitizen reported directly to 

the President’s Office, the Ministry of Environment and Housing and the Climate Change Advisory 

Council. BeCitizen acted as a focal point in organizing the whole National Inventory process with the 

strong support of the President’s Office, and created the necessary links, sometimes inexistent, 

between key actors to organize an efficient data collection.  

 

3.3. Work organization 
 

Our work was divided into 3 parts. 

 

3.3.1. Desk review 
 

The first step of our work consisted in analyzing all former studies carried out either by private or 

public organizations. Two types of sources should be distinguished at this stage:  

� Sources that provide basic knowledge of the Maldives and help understand how the country 

is structured, what are its dynamics, its economic fundamentals, and that provide interesting 

information to quickly identify what could be the major contributors to GHG emissions; 

� Sources that provide information on energy consumption sources and patterns throughout the 

Maldives, quantitative and qualitative information on waste generation, water consumption, 

etc. Some of them also provide forecasts on population and energy consumption patterns.  

 

Three reports were very useful as they provided information in a very structured way:  

� The ones from Energy Consulting Network composed of two versions: Energy Supply and 

Demand and Maldives, Energy Balance and Indicators 2003-2005. Theses reports from Energy 

Consulting Network were all the more useful as they were ordered by the Government 

with an aim to build an annual energy statistics framework in the Maldives. This 

framework has not been developed further after the work of Energy Consulting 

Networks. 

� The one from SARI / Energy, Maldives Submarine Cable interconnection Pre-feasibility study, 

March 2010. 
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� The one from SENES Consultants Limited, Solid Waste Management Public Private 

Partnership (PPP) Project, Republic of Maldives, March 2010.  

 

The different reports from Energy Consulting Network constitute a sound base for energy statistics. 

Of course, the Maldives’ economic patterns evolved since 2003. It was therefore necessary to both 

update key ratios (on energy consumption, waste generation, water consumption, etc.) and to 

understand the new economic and social patterns that prevail in 2009 in the Maldives. That is the 

reason why we have updated statistics as much as possible, mainly from the Statistical Yearbooks 

2009 and 2010 published by the National Planning Department of the Maldives. 

 

3.3.2. Interviews 

 

The second step consisted in carrying out interviews with Government representatives and 

international organizations in order to understand the political and geographical context of the 

country and collect new data and information. 

 

BeCitizen visited the Maldives twice: 

� The first time from June 19th, 2010 to June 26th, 2010, with a team of 2 

� The second time from September 9th, 2010 to September 16th, 2010, with a team of 3 

 

We met with key “data providers” made up of: 

� Officials from the Ministry of Environment, Housing and Transport, Ministry for Fisheries 

and Agriculture, Ministry for Tourism, Arts and Culture, the National Planning Department, 

the Privatization Committee, the Maldives Customs Service and the State Trade Organization.  

� Resorts, one of which we visited (Soneva Fushi of Six Senses) 

� Public companies, namely transport and utility companies, the Waste Management 

Corporation, Thilafushi Corporation, Male Water and Sewerage Company 

� Contacts in inhabited islands, which we visited, Maalhos Fushi and Eybah Fushi  

� International organizations, such as UNOPS and UNDP 

 

All persons interviewed are listed in Annex 4. Most of these meetings took place in Male and were led 

by BeCitizen’s team (Flora Bernard, Thibault Ben Khelil, Vincent Pichon and Abdou Mourahib).  

 

BeCitizen also liaised with the Climate Change Advisory Council (composed of members of the 

Minister of Housing and Environment, representatives of the UN and private companies developing 

renewables in the Maldives) on a regular basis. 

 

3.3.3. Data collection in islands 

 

In order to complete the Top-Down approach, have a more detailed overview of the Maldives’ GHG 

emissions and bridge the lack of detailed statistics at field level (no reporting process at resort level 

and lack of traceability of fuels in the Maldives), we decided to launch a data collection campaign in 

all inhabited islands and resorts, in close coordination with the Ministry of Tourism and national 

Utilities.  

 

The privatization process going on in the Maldives completely changes the energy and environment 

context in the inhabited islands. The majority of islands used to be operated by local communities. 

Since 2009, Utilities mandated by the government have operated more and more islands. Progress 

level varies between Utilities: some of them operate all the inhabited islands of their Atolls whereas 
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some of them only started their operation activity at the end of 2010. This privatization made a lot of 

statistics available. 

 

Electricity in the Maldives is generated by several operators: 

 

� Utilities; 

� STELCO 

� Upper North Utilities Limited 

� Northern Utilities Limited 

� Central Utilities Limited 

� South Central Utilities Limited 

� South Utilities Limited 

� Upper South Utilities Limited 

� Community owned operators whose islands are more and more operated by regional Utilities; 

� Water desalination plants equipped with their own generators, (mainly from Male Water and 

Sewage Company Pvt. Ltd); 

� Hulhule international airport; 

� Industries (canning and freezing industries); 

� Resorts. 

 

The majority of these operators, including Utilities, resorts and the international airport, were asked 

for information about electricity generation and fuel consumption. 

 

In particular: 

 

� BeCitizen prepared two questionnaires; one for inhabited islands and one for resorts (see 

Annexes 2 and 3). 

 

� Each Utility was asked to send this questionnaire and complete it on each inhabited island it 

operates to collect data on energy use, electricity use breakdown by type of customers 

(government, industry, commercial and households), electricity breakdown by usage 

(lighting, air conditioning, freezing…), equipments, waste and water management and 

renewable energy. 

 

� Each resort was also asked about energy use, electricity breakdown by usage (lighting, air 

conditioning, freezing…), equipments, waste and water management, environmental policy 

and renewable energy. 

 

Responses to the surveys were, in our view, positive: 

 

� All the Utilities answered the survey and sent data for a total of 138 islands. Some of the 

island surveys sent back contained irrelevant data but it was possible to get the key 

assumptions for the bottom-up approach. 

 

� 24 resorts out of 97 responded to the survey. 21 of them provided relevant data according to 

BeCitizen. This represents a major advance compared to previous surveys. 
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Deskwork review Data providers – Field work
Actors involved in the 

National Inventory process

Deskwork review was 
first and foremost 
carried out to collect 
available data on 
energy consumption, 
transport networks, 
waste generation, 
water consumption…
Though the data from 
these sources are 
mostly outdated, they 
constitute an 
interesting base to 
start a new cycle of 
data collection and an 
interesting benchmark 
to analyze the country 
evolution since then.

Resorts
Provide accurate and up to date 
data on:
-Diesel, LPG and petrol 
consumption
-Vessels and small boat fleets
-Electricity use breakdown
-Waste management

Inhabited islands
Each utility was asked to send a 
survey and complete it on each 
inhabited island it operates to 
collect data on:
-Energy use
-Electricity use breakdown by 
type of customers (government, 
industry, commercial and 
households)
-Equipments
-Waste and water management

Ministry of 
Housing, 
Transport & 
Environment

BeCitizen
Full responsibility for:
-collecting and analyzing the data 
required for the national 
greenhouse gas inventory
-writing a report on national 
GHG emissions for the National 
Inventory Report and the Second 
National Communication

Maldives Customs Service
Provides data on imports and 
export of equipments (air 
conditioning, TVs, fridges...), 
fuels, Freon, vessels and vehicles

President’s Office
Close cooperation in 
handling day-to-day 
operational work with 
BeCitizen

Climate Change 
Advisory Council
Controls quality and 
methodology of the 
work implemented for 
the National Inventory 

Public transport companies
Provide data on their vessels, 
speed boats and bus fleets as well 
as the diesel and petrol 
consumption

BeCitizen
Data review, analysis, 
and cross-checking

Waste Management Corp.
Thilafushi Corp.
Provide data on waste generation 
and on waste management on 
Male’ Greater Area and on 
Thilafushi

Utilities
Provide data on diesel 
consumption and electricity 
generation by type of customers 
(business, households, public), on 
LPG imports and on renewable 
energy projects

State Trade Organization
Provide sdata on fuel imports

Other Parties

- Renewable Energy Maldives
- Department of National 

Planning
- Invest Maldives
- Housing Development 

Corporation Limited
- UNDP

Male’ Water & Sewerage 
Company Pvt. Ltd.
Provides data on desalination 
capacities in Male’ and related 
energy needs

Ministry of Fisheries & 
Agriculture
Provides data on fishing vessels, 
fishing and agriculture 
developments

Ministry of 
Tourism, Arts 
& Culture

Provides data 
and collects 
data from 
resorts

 
Figure 6: Process followed by BeCitizen for the National Inventory system 

Source: BeCitizen

 

 
 



  November 2010 

  The Maldives’s 2009 Carbon Audit 
   
 

 

26 / 92 

 

The Maldives need environment and energy statistics for international communication and interaction 

with organizations and to improve decision-making processes to reach carbon neutrality. The 

development of statistics could help the country reach some of its key priorities: 

� Provide electricity to every island in the country; 

� Develop an electricity pricing policy to favor renewable energies; 

� Reduce the dependency on fossil fuel imports; 

� Fight climate change consequences and adapt. 
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4. GHG Inventory 2009 
 

4.1. Context 

 

4.1.1. Greenhouse gases 

 

Climate change is “a change of climate that is attributed directly or indirectly to human activity that 

alters the composition of the global atmosphere and that is in addition to natural climate variability 

observed over comparable time periods”. However, responsibility of human activity is now accepted 

by a very large community around the world. 

 

Part of the infrared radiation of the Earth emitted by the land and ocean is absorbed by the 

atmosphere and reradiated back to Earth. This is what is commonly called the greenhouse effect. 

Without this phenomenon that was initially completely natural, the global average surface 

temperature of the Earth would be about - 18°C. Therefore, natural greenhouse effect is an essential 

mechanism that made life possible on Earth. 

 

Water vapor (H2O) is the most important greenhouse gas of the atmosphere and is responsible for 

almost two-thirds of the total greenhouse effect. Carbon dioxide (CO2) accounts for one-fourth to one-

third of the total greenhouse effect while other greenhouse gases represent the remaining responsible 

gas. The main gases that have a direct influence on greenhouse effect, often referred as direct 

greenhouse gases, are: 

 

� Water vapor     H2O 

� Carbon dioxide    CO2 

� Methane    CH4 

� Nitrous oxide    N2O 

� Ozone     O3 

� Chlorofluorocarbons   CFCs 

� Hydrofluorocarbons   HCFCs, HFCs 

� Perfluorocarbons   PFCs 

� Sulphur hexafluoride   SF6 

 

Global warming potential (GWP) is a relative measure of the radiative forcing due to the release of 1 

kg of a gas in the atmosphere compared with the radiative forcing of the release of 1 kg of CO2. GWP 

of CO2 is equal to 1 by convention. This GWP index is calculated on the basis of a specific time interval 

and the most commonly used GWP is the 100 years GWP. Below are the GWP100 and lifetimes in the 

atmosphere of the main GHGs estimated in the Fourth Assessment Report of the IPCC: 
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GHG Formula Lifetime (years) GWP100 

Carbon dioxide CO2 50-200 1 

Methane CH4 12 25 

Nitrous oxide N2O 114 298 

Sulphur hexafluoride SF6 3,200 22,800 

HFC-23 CHF3 270 14,800 

HFC-134a CH2FCF3 14 1,430 

Perfluoromethane CF4 50,000 7,390 

Table 1: Main GHG lifetimes and GWP100 

Source: IPCC Fourth Assessment Report, 2007

 

Using these GWP will then allow comparing and aggregating emissions of different GHGs in a single 

amount. Most commonly used unit for comparing GHG emissions is the carbon dioxide equivalent 

tCO2eq. Unless otherwise indicated, GHG emissions of this report will be stated in carbon dioxide 

equivalent. 

 

The increase in concentration of these gases in the atmosphere contributes to strengthening the global 

greenhouse effect. According to the IPCC Fourth Assessment Report, since the pre-industrial era 

(1750), CO2 concentrations have increased by 35 %, mainly due to combustion of fossil fuels, and CH4 

concentrations by almost 150 %. 

 

The major part of these concentration increases can be attributed to human activity and its greenhouse 

gas emissions. As per the IPCC, “global GHG emissions due to human activities have grown since 

pre-industrial times, with an increase of 70 % between 1970 and 2004”. In 2004, global emissions of 

greenhouse gases were estimated to be 49.0 GtCO2eq/year. 

 

 
 

Figure 7: Global anthropogenic GHG emissions 
a) Global annual emissions of anthropogenic GHG from 1970 to 2004. b) Share of different anthropogenic GHG in 

total emissions in 2004 (carbon dioxide equivalent). c) Share of different sectors in total anthropogenic GHG 

emissions in 2004 (carbon dioxide equivalent).  

Source: IPCC, Fourth Assessment Report, 2007
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4.1.2. United Nations Framework Convention on Climate Change 

 

What is at stake is the stabilization and reduction of these concentration to pre-industrial levels of 

concentration i.e. 380ppm (parts per million). That is why the United Nations Framework Convention 

on Climate Change (UNFCCC) was adopted at the Earth Summit in Rio de Janeiro in 1992. One year 

later, 166 countries around the world had signed the Convention. Signing the Convention, member 

states of the UNFCCC committed themselves to three main objectives: 

 

� Gather and share information on greenhouse gas emissions, national policies and best 

practices; 

� Launch national strategies for addressing GHG emissions and adapting to expected impacts, 

including the provision of financial and technological support to developing countries; 

� Cooperate in preparing for adaptation to the impacts of climate change. 

 

Parties of the UNFCCC are divided in three main groups and have different commitments under the 

Convention: 

 

� Annex I Parties are the developed countries that were members of the Organisation for 

Economic Co-operation and Development (OECD) in 1992 and countries with economies in 

transition (such as Russia, Baltic States and other European countries). 

� Annex II Parties are the Annex I Parties without the countries with economies in transition. 

These members engaged to additional commitments and have to provide financial and 

technological support to developing countries to undertake emission reductions. 

� Non-Annex I Parties include 154 states, mainly developing countries. One of the main 

objectives of the UNFCCC is to support the development of these countries in a sustainable 

way. The 49 countries considered as Least Developed Countries by the United Nations are 

given special consideration under the Convention. 

 

The Maldives signed the UNFCCC on June 12th, 1992 and is part of the Non-Annex I group. 

 

The Kyoto Protocol shares and strengthens the objectives of the UNFCCC: Annex I Parties that ratified 

the Protocol committed to individual objectives of emission reductions. These objectives are legally 

binding and represent a global 5.2 % reduction of GHG emissions in 2008-2012 compared with 1990 

levels. 

 

4.1.3. IPCC Scenarios and sea level rise 

 

Scenarios presented by the IPCC in its 2007 Report (AR-4) present sea level rise predictions that range 

between 18 cm and 59 cm by 2100. These scenarios tend to be conservative and do not include 

disruptive events such the meltdown of the Greenland ice sheet or the West Antarctic ice sheet, which 

would raise sea levels by up to 7m. In this report, and because BeCitizen is not qualified to position 

itself on the likelihood of such events happening and corresponding sea level rise, we have followed 

IPCC official scenarios for our Business As Usual scenario but wish to bring attention to the fact that 

BAU scenarios could be strongly affected by disruptive events. 
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4.2. Methodology 

 

The following sections describe the main assumptions used for the GHG Inventory. They 

systematically refer to the 2006 IPCC Guidelines. Some assumptions are made according to a top-

down approach; others are made according to a bottom-up approach and result in key results to 

assess GHG emissions. Intermediate results such as energy consumption in islands, average waste 

production are presented in this section.  

 

4.2.1. Key categories 
 

It is good practice to identify key categories for different types of GHG emissions, as it helps prioritize 

efforts and improve the overall quality of the National Inventory. A “key category” is defined by the 

IPCC as a “source or sink category, that is prioritized within the National Inventory system because its estimate 

has a significant influence on a country’s total Inventory of direct greenhouse gases in terms of the absolute level 

of emissions, the trend in emissions, or both.” By definition, key categories include those sources that have 

the greatest contribution to the absolute level of national emissions.  

 

The following list presents the key categories for the Maldives National Inventory: 

 

� CO2 Emissions from Stationary Combustion (e.g. for electricity generation) 

� CO2 Emissions from Manufacturing Industries and Construction 

� CO2 Mobile Combustion: Road Vehicles 

� CO2 Mobile Combustion Water Borne Navigation 

� CO2 Mobile Combustion: Aircraft 

� Other Sectors: Commercial CO2 

� Other Sectors: Residential CO2 

� CH4 Emissions from Solid Waste Disposal Sites 

� CH4 Emissions from Wastewater Handling  

� CO2 Emissions from Open Burning of Waste 

� CH4 Emissions from Open Burning of Waste 

� N2O Emissions from Open Burning of Waste 

 

The following categories are not key categories and have not been included in the GHG Inventory for 

2009 due to lack of available data or negligible impact. 

 

� Other Sectors: Agriculture/Forestry CO2 

� CH4 Emissions from Enteric Fermentation in Domestic Livestock 

� CH4 Emissions from Manure Management 

� CH4 Emissions from Agricultural Residue Burning 

� N2O Emissions from Agricultural Residue Burning 

� N2O (Direct and Indirect) Emissions from Agricultural Soils 

� N2O Emissions from Wastewater Handling 

 

4.2.2. Uncertainty 

 

Despite more precise data than during the first Inventory, uncertainties remain and the calculation for 

the bottom-up approach is based on the many assumptions described below. Inhabited islands and 

resorts have been surveyed but part of data was not accurate and was not usable. The bottom-up 

approach is based on ratios coming from the survey responses and aims at being consistent with the 

top-down approach at a country level. Analyses have therefore been crosschecked and no redundant 
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data have been used. Limitations in the statistical data on fuel imports and consumption is another 

source of uncertainty in emission estimates. In terms of emission factors used to calculate emissions, 

those we chose were default factors referenced in the IPCC Guidelines because no methodology has 

been specifically developed by the IPCC for the Maldives.  

 

4.2.3. Top-down approach 

 

4.2.3.1. Imports from energy carriers 

 

Key facts and figures 

The Maldives import all fossil fuels for domestic and bunkering (i.e. international transport from the 

Maldives) use.  

In 2009, energy imports represented 20 % of the overall Maldivian imports. 

 

The Maldives mainly use fossil fuels for the following uses: 

 

� Generation of electricity (diesel) 

� Transportation 

� Maritime transport (diesel) 

� Aviation transport (jet kerosene) 

� Road transport (diesel oil, petrol) 

� Cooking, hot water and other uses (LPG, kerosene) 

 

Data for the supply of energy to the Maldives come from the Maldives Customs Service. 

 

All fossil fuels consumed in the Maldives are imported as no local hydrocarbon resources exist. 

 

The emission of GHG from the energy sector for the internationally bunkered aviation and marine 

fuels has been separated in accordance with the guidelines for the preparation of the initial NC of the 

non-annex I countries. Data on international aviation bunkering and marine bunkering were obtained 

from the Maldives Airports Company Limited and the State Trading Organization respectively. 

 

� Diesel is the main imported energy. Figures are reliable and no approximation was made. No 

diesel is re-exported out of the country but a proportion of diesel is stored and used for 

marine international transport (bunkering). This bunkering amount, which is not taken into 

account in the internal emissions of the Maldives, is also provided by the Maldives Customs 

Service. Net storage of diesel can be considered as null as customers (inhabited islands 

through Utilities or resorts) are fuelled with diesel once or several times a month.  

 

� Petrol is the second largest imported energy in the country. The bunkering and net storage 

amount can be considered as null for reasons explained above. 

 

� Liquefied petroleum gas (LPG) is another energy carrier imported in the Maldives. The 

bunkering and net storage amount can be considered as null for reasons explained above. 

LPG is entirely bottled in the Maldives, in Thilafushi island, which combines a waste 

management activity and an industrial activity. The use from LPG tends to increase because it 

has become more and more popular for cooking, replacing biomass. 

 

� The Maldives Customs Service also registers the import of jet kerosene as “aviation gas” and 

the import of kerosene and lubricating oil. 
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Fuel Quantity 

Diesel – imports incl. bunkering 280,256 t 

Diesel - bunkering 3,952 t 

Petrol - imports 28,322 t 

LPG - imports 11,537 t 

Jet kerosene – imports excl. bunkering 25,495 t 

Jet kerosene - bunkering 142,168,798 L 

Kerosene - imports 935,91 t 

Lubricating oil - imports 2,543,329 L  
 

Table 2: Imports and bunkering of fuel in the Maldives in 2009 

Source: Maldives Customs Service, Maldives Airports Company, State Trading Organization 

 

CO2 emission factors reflect the full carbon content of the fuel less any non-oxidized fraction of carbon 

retained in the ash, particulates or soot. According to the 2006 IPCC guidelines, since this fraction is 

usually small, the default emission factors neglect this effect by assuming a complete oxidation of the 

carbon contained in the fuel. Carbon oxidation factor is therefore equal to 1. Moreover, it was not 

possible to collect Maldives-specific emission factors. 

 

4.2.3.2. Refrigerants 

 

Refrigerants are used in heat cycles including a phase change from a gas to a liquid. They are used in 

air-conditioning systems for buildings and in industries, especially the food one. 

 

 
Air conditioning systems outside a Government Building in Male 

Photo: © BeCitizen 

  

The main refrigerant consumed in the Maldives is the chlorodifluoromethane, commonly called R22 

or HCFC-22. It represents 76 % of the total mass of refrigerants imported in the Maldives in 2009 and 

it mostly comes from China, Singapore and United Arab Emirates. Other important refrigerants in the 

Maldives are the R134a, the R404a and R410a accounting for about 23 % of the importations. No PFCs 

are used for refrigeration in the Maldives. 

 

To determine fugitive emissions, we also have to take into account previous imports of refrigerants as 

the emissions taken into account are emissions during equipment lifetime and end of life emissions. 

 

Global Warming Potentials of the most imported refrigerants range from 1,430 to 4,657. Therefore, 

although they do not have the highest GWPs of the Kyoto GHGs, radiative forcing of refrigerants are 
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far higher than the usual GHG like CO2 and CH4. Here is a table of the GWPs of the main refrigerants 

used in the Maldives: 

 
 

Description GWP100 

HCFC-22 1,810 

HFC-134a 1,430 

HFC-404a 3,922 

HFC-410a 2,088 

HFC-407c 1,774 

HCFC-141b 725 

CFC-502 4,657 

 

Table 3: GWP100 of the refrigerants 

Source: IPCC, Fourth Assessment Report, 2007

 

R22, first refrigerant of the Maldives, is almost 2,000 times more harmful than CO2 for the greenhouse 

effect. It is worth noting that, although not a strong ozone depleting substance, R22 as every HCFC 

should be forbidden by the Montreal Protocol in developed countries by 2030. In Europe, sales of R22 

have already been banned since January 2010. 

 

Fugitive emissions from refrigeration in the Maldives have been calculated, according to the IPCC 

guidelines, based on production, importation and destruction of halocarbons. The working 

assumptions we made are: 

 

� No HFCs or other refrigerants are produced in the Maldives; 

� No HFCs or other refrigerants are exported from the Maldives since all the refrigerants are 

imported; 

� No HFCs or other refrigerants imported are destroyed (in a conservative approach). 

 

The assumptions above have been confirmed by Maldivian key stakeholders including Maldives 

Customs Service. 

 

In a conservative approach, we supposed, based on IPCC guidelines and because the Maldives are a 

developing country, that emissions of refrigerants are about 1 % of initial charge per year. 

 

Besides, it is worth noting that we included in the GHG emission calculation the following 

refrigerants: HCFC-22, HCFC-141b and CFC-502. For Annex I countries, only HFCs and PFCs, which 

are not controlled by the Montreal Protocol, are to be accounted in the UNFCCC national GHG 

Inventory in order to estimate the compliance of the country with its objectives under the Kyoto 

Protocol. For the case of the Maldives, we wanted to include those refrigerants, especially HCFC-22 

which accounts for the major part of the refrigerant consumption. 

 

4.2.3.3. Land use change and forestry 

 

Due to the lack of sufficient data on land use, land use change and forestry (LULUCF) in the Maldives, 

it has been decided not to account GHG emissions and carbon sinks related to this sector in this 

National GHG Inventory. 

 

This can be justified by the fact that, although very few data or study has been published on the 

LULUCF sector in the Maldives, several sources estimated the natural forest cover of the country to be 
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only 1,000 ha or 3 % of the land. This share seems to be constant for at least 20 years, resulting 

therefore in a 0 % deforestation rate since 1990. Moreover, there is no plantation forest in the Maldives. 

The LULUCF sector has therefore not been considered as a key category and can be discarded from 

the Inventory. 

 

4.2.4. Bottom-up approach  

 

4.2.4.1. Key energy data from inhabited islands 

 

Key facts and figures 

In 2009, average electricity consumption in the inhabited islands was 400 kWh/inhabitant. In the Male 

region, it was 1,678 kWh/inhabitant. 

 

Based on surveys, electricity consumption was compared to population for each inhabited island. 
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Figure 8: Island consumption of electricity per inhabitant 

Source: BeCitizen, surveys

 

Throughout the Maldives, electricity consumed per habitant does not vary much. Several islands have 

exceptionally high levels of electricity consumption that can be explained by one of the following 

reasons: 

 

� High industrial activity (especially fishing industry but also bottling factory for example); 

� High living standard and economic activity (mainly in the Male atoll which stand for the 

economic, cultural and institutional center of the Maldives); 

� Housing energy consuming programs in islands affected by the tsunami in 2004. 
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Hulhumale

Vaikaradhoo

Kudarikilu

Himmafushi

Vilufushi

Figure 9: Islands with the highest per capita electricity consumption 

Source: BeCitizen, surveys

 

In order to reconcile data from the top-down approach and data from surveys, the following ratios 

have been determined for each province of the Maldives: 
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Upper North Utilities Limited 

512 kWh/inhabitant 

Northern Utilities Limited 

427 kWh/inhabitant 

Central Utilities Limited 

482 kWh/inhabitant 

   
South Central Utilities Limited 

398 kWh/inhabitant 

Upper South Utilities Limited 

497 kWh/inhabitant 

Southern Utilities Limited 

1,112 kWh/inhabitant 

 

STELCO  

1,679 kWh/inhabitant 

Figure 10: Electricity consumption by province in 2009 

Source: BeCitizen, Utilities, Invest Maldives

 

Regarding the efficiency in electricity generation (between diesel energy content and electricity 

generated energy content), it is assumed that STELCO’s powerhouses would keep the same efficiency 
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over the period, at around 38 % in the Male Greater Area. As for Utilities in other provinces, it is 

assumed that the efficiency is lower, at 32 %. 

 

Given that the electricity generation was available for each of the province, the 32 % efficiency was 

used to calculate the level of diesel consumption required. 

 

4.2.4.2. Key energy data from resorts 

 

Resorts consume a lot of energy to fulfill their clients’ requirements, used to enjoying high levels of 

comfort. Air cooling, water desalination, electricity, laundry are the major contributors to energy 

demand in resorts, notably in order to produce the required level of electricity through the use of 

diesel-greedy generators. Of course, energy consumption varies importantly from one resort to 

another depending on their comfort level, the number of beds they have as well as their occupancy 

rate.  

 

According to the survey carried out in resorts by BeCitizen, the average diesel consumption per bed in 

resort is 4,460 kg of diesel/bed/year.  

 

This figure can be compared with the 3,807 kg found by the Energy Consulting Network in its 2003 

report, based on a much smaller sample of resorts. 
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Figure 11: Resort consumption of diesel per bed 

Source: BeCitizen, surveys

 

Based on results from questionnaires, here are the main results concerning the electricity consumption 

breakdown of resorts: 

� Air conditioning: ~40 % 

� Freezing: ~10 % 

� Desalination: ~10 % 

� Lighting: ~10 % 

� Laundry: between 5 % and 20 % 

 

4.2.4.3. Land transport assumptions 

 

The Maldives are composed of 99 % of water. Therefore, land transport is very limited and mainly 

occurs in Male which is one of the most urbanized cities in the world. Inhabitants from Male tend to 
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use more and more motor cycles, replacing bicycles used only a few years ago. The number of motor 

cars is not that limited any more driven by the increase of taxi registrations. 

 

 
More than 30,000 motorcycles on the Island of Male 

Photo: © BeCitizen 

 

To estimate the fuel consumption in 2009 (petrol and diesel) linked to transportation, the number of 

vehicles registered in 2009 (44,480) was used. Then we calculated the fuel consumption per type of 

vehicle, based on the data provided by Energy Consulting Network and that we slightly modified, 

and indicated in the table below.  

  

Type of vehicles 2009 petrol diesel 
km 

/day 
km/year 

km 

/Lpetrol 

km 

/Ldiesel 
Male 

Motor car 3,219 100 % 0 % 25 9,125 11 13 100 % 

Motor cycle 35,964 100 % 0 % 10 3,650 20 22 95 % 

Lorries - Trucks - Tractors 1,225 98 % 2 % 40 14,600 5.5 7.5 99 % 

Van - Bus 1,042 28 % 72 % 40 14,600 6.5 7.5 85 % 

Jeep - Landrover - Pickup 1,995 25 % 75 % 40 14,600 6.5 9.5 85 % 

Other 935 90 % 10 % 5 1,825 5.5 7.5 99 % 

Total 44,380        

 

Table 4: Land transport assumptions 

Source: Energy Consulting Network, BeCitizen 

 

4.2.4.4. Waste assumptions 

 

The waste management sector is decentralized and has traditionally been managed by either many 

different communities or the main municipal landfill of the country, Thilafushi. Basically, waste is 

often either disposed of, openly burnt or dumped into sea. The waste sector organization is currently 

changing as Utilities are now mandated for waste management. 
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More than 80 % of waste is dumped on Thilafushi Island 

 
Still much waste remains untreated on island coasts  

An average of 3.5kg/bed/day for resorts and just under 1kg/ person/day for islands 

Photos: :© BeCitizen 

 

There is few data about the waste sector in the Maldives. Nevertheless, much data could be used to 

estimate the waste sector GHG emissions in the Maldives: 

� Data from the International Finance Corporation (IFC) study which has developed a waste 

management study to support the generation of a Public Private Partnership (PPP) with an 

international contractor company; 

� Data from the main landfill in the Maldives (Thilafushi) provided by the Waste Management 

Company. 

 

The Statistical Yearbook 2009 gives an estimate of waste brought to Thilafushi but this covers only 

Thilafushi and no proper breakdown can be used to estimate GHG emissions. However this was an 

interesting benchmark to make sure 2009 estimates are coherent.  

 

Two sources of emissions were taken into account to assess the greenhouse gases emitted from waste 

in the Maldives: open-burning (as is the case in Thilafushi or in some islands) and solid waste 

disposal. No emissions for dumping into sea were taken into account. 
 

First and foremost, two sorts of geographic breakdowns were realized and combined: 

� Waste generated in Male Greater Area, in inhabited islands and in resorts 

� Waste brought to Thilafushi or other centralized dump sites and others 

 

We first calculated the amount of waste brought to Thilafushi and used the waste generation factor 

calculated in 2010 by the International Finance Corporation in its Maldives Solid Waste Management 

report. 

 

Waste generation factor 2009 Waste generation rate 

 Male Inhabited islands 

Resorts kg/bed/day 3.5 3.5 

Residential kg/capita/day 0.86 0.98  
Table 5: Waste generation ratios 2009 

Source: International Finance Corporation 

 

With the help of the information collected during our survey, we could estimate the waste of 

inhabited islands brought to Thilafushi or another dump site, the above waste generation factor of 0.98 

kg was multiplied by the population and the average share of waste sent to Thilafushi, namely 35 % in 

inhabited islands. 
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Inhabited 

islands 

% of 

population 

covered by 

study 

Total 

population 

Sent to 

Thilafushi 

Waste 

disposal 
Recycled 

Dumped 

into sea 

Incinerated 

on site 

Upper South 62.15 % 29,454 6 % 46 % 1 % 24 % 23 % 

North 25.39 % 58,994 10 % 0 % 13 % 16 % 61 % 

Central 35.70 % 17,953 0 % 8 % 0 % 0 % 92 % 

South Central 74.69 % 18,118 0 % 0 % 0 % 26 % 74 % 

Upper North 77.56 % 58,962 89 % 0 % 0 % 4 % 7 % 

South 0.00 %  40,869 44 % 9 % 2 % 12 % 33 % 

Total  224,350 35 % 8 % 4 % 13 % 40 %  
 

Table 6: Waste management in inhabited islands, 2010 

Source: BeCitizen, survey from Utilities

 

As for resorts, the table below indicates the average amount of waste generation in resorts according 

to the results of our survey that covers 21 % of total bed capacity of resorts. This ratio was 

extrapolated to the consolidated bed capacity of the 97 resorts. 

 

Resorts 
Percentage of bed 

capacity covered 

Bed 

capacity 

Sent to 

Thilafushi 

Recycled 

on site 

Dumped 

to 

sea 

Incinerated 

on site 

Average 

ton/bed 

Total 20,59 % 4,262 57 % 16 % 14 % 13 % 1,7  
 

Table 7: Waste management in resorts, 2010 

Source: BeCitizen survey

 

Moreover, the Waste Management Corporation gave us during an interview an estimate of the actual 

amount of waste brought each day to Thilafushi (650 t/day), which gives 237 kt brought in 2009. 

 

Having the amount of waste brought from both inhabited islands and resorts, we could deduce the 

amount of waste brought from Male Greater Area. A small overlap is possible as there are resorts in 

Male Greater Area too. But this broad estimate is only 15 % lower than the 279 kt reported in the 

Statistical Yearbook 2009. 

 

Another key element to point out is that 50 % of the waste brought to Thilafushi is directly open burnt 

on site, whereas the remaining 50 % are considered to be disposed. These figures were confirmed by 

both the Waste Management Corporation and our on-site visit in Thilafushi. 

 

The breakdown of waste typology for the three areas, namely Male Greater Area, inhabited islands 

and resorts, was estimated by the International Finance Corporation in its Maldives Solid Waste 

Management report, as indicated in the table below. 
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Typology of waste Male Greater Area Inhabited islands Resorts 

Food waste 33 % 17 % 24 % 

Wood & wood products 15 % 1 % 16 % 

Paper and cardboard 19 % 7 % 6 % 

Textiles 4 % 7 % 0 % 

Park and garden yard 10 % 35 % 32 % 

Plastics, metals, glass 13 % 12 % 10 % 

Inert 5 % 13 % 13 % 

Other waste 1 % 9 % 0 %  
 

Table 8: Share for each waste typology in a geographical perspective 

Source: International Finance Corporation, 2010
 

Here are the figures used in waste volume estimation: 

 

� Resorts: Average waste generation of 1.7 t/bed in 2009 according to our surveys (figure 

preferred to the IFC figure above) 

� Inhabited islands: Average waste generation in the residential sector of 0.97 t/inhabitant in 

2009 ( IFC) 

� Male Greater Area: Division of total waste generation in the region by population 

 

2006 IPCC Guidelines for National Greenhouse Gas Inventories were then used to convert waste volume 

into GHG emissions. As no specific data for the Maldives were available, default parameters were 

used: 

� From Chapter 5.2: Waste Generation, Composition and Management Data 

� From Chapter 5.3: Solid Waste Disposal 

� From Chapter 5.5: Incineration and Open Burning of Waste 

 

Typology of waste 
Dry Matter 

Content  

Fraction of 

Carbon in Dry 

Matter  

Fraction of Fossil 

Carbon in Total 

Carbon 

Oxidation 

Factor 

Conversion 

Factor 

Food 40 % 38 % 0 % 58 % 3.67 

Wood 85 % 50 % 0 % 58 % 3.67 

Paper & cardboard 90 % 46 % 1 % 58 % 3.67 

Textiles 80 % 50 % 20 % 58 % 3.67 

Park & garden yard 40 % 49 % 0 % 58 % 3.67 

Plastics, metals, glass 100 % 75 % 100 % 58 % 3.67 

Inert 90 % 3 % 100 % 58 % 3.67 

Other waste 90 % 3 % 100 % 58 % 3.67  
 

Table 9: Used parameters to assess GHG emissions from open burning 

Source: IPCC 
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Typology 

of Waste 

Methane 

Correction 

Factor 

Fraction of 

Degradable 

Organic 

Carbon 

Fraction of 

DOC which 

actually 

degrades 

Fraction of 

Carbon 

released as 

Methane 

Conversion 

Ratio 

Recovered 

Methane 

Food 0,6 15 % 50 % 50 % 1,3 0 

Wood 0,6 43 % 50 % 50 % 1,3 0 

Paper & 

cardboard 
0,6 40 % 50 % 50 % 1,3 0 

Textiles 0,6 24 % 50 % 50 % 1,3 0 

Park & 

garden 

yard 

0,6 20 % 50 % 50 % 1,3 0 

Plastics, 

metals, 

glass 

0,6 0 % 50 % 50 % 1,3 0 

Inert 0,6 0 % 50 % 50 % 1,3 0 

Other 

waste 
0,6 0 % 50 % 50 % 1,3 0 

 

Table 10: Used parameters to assess GHG emissions from solid waste disposal 

Source: IPCC 
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4.3. Overall results and analysis 

 

This section contains the main results of the GHG Inventory of the Maldives. Several emission 

breakdowns are shown in order to map the emissions as precisely as possible. The purpose of these 

breakdowns is to identify main fuels, economic sectors or regions that are responsible for major GHG 

emissions. 

� Main economic sectors are tourism, fishing and electricity consumption from the Maldivian 

themselves; 

� The geographical breakdown separates Male Greater Area, other inhabited islands and resorts 

and transport activities (sea, land in Male and air transport); 

� The fuel breakdown separates emissions related to every fuel imported in the Maldives. 
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4.3.1. Emissions by economic sector 

 

The Maldives economy depends on two key economic sectors, tourism and fishing. This dependency 

is clearly shown in a sectoral breakdown of emissions: 

� Tourism directly accounts for 36 % of GHG emissions of the Maldives. This figures takes into 

account: 

� Diesel consumption of the 97 resorts of the Maldives; 

� Domestic sea transport related to tourism activities; 

� Domestic air transport which is almost entirely dedicated to tourism activities. 

� Fishing directly accounts for 11 % of GHG emissions of the Maldives. This figure takes into 

account: 

� Diesel consumption of all the fishing boats in the Maldives; 

� Energy consumption of the fishing industry.  

 

  
Tourism, the country’s main economic activity, accounts for 36 % of greenhouse gas emissions. Resorts alone account for 23 

% of emissions and internal transportation (mainly air and sea) for 13 %. 

 Photos: :© BeCitizen 

 

 
Fishing is the country’s second main economic activity and accounts for 11 % of emissions, including 

fishing boats and the canning and freezing industry 

Photo: © BeCitizen 

In 2009, the share of emissions from tourism in total emissions was lower than a few years ago when 

CO2-energy had been assessed by Energy Consulting Network, but absolute GHG emissions have 

increased by 40 % since 2005. This is mainly due to increasing emissions from inhabited islands 

(increasing standards of living), that grew at greater speed than those from tourism.  
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Figure 12: Breakdown of GHG emissions by economic sector, for 2009 

Source: BeCitizen 

 

4.3.2. Emissions by geographical breakdown 

 

We have mapped the emissions as precisely as possible to show the breakdown according to key 

geographical areas. 

� Male Greater Area, including waste management and excluding resorts is largely the main 

emitting region as it is responsible for 33 % of Maldivian GHG emissions. 

� All resorts of the country are responsible for 23 % of GHG emissions. 

� The emissions of inhabited islands are limited (6 % of emissions) but emissions have 

increasing by 53 % in 4 years according to Energy Consulting Network figures of 2005. 

� More than a quarter of GHG emissions are dedicated to transport activities between islands. 

 

As said above, the share of resort emissions has been relatively decreasing compared to Male Greater 

Area. 
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Figure 13: Breakdown of GHG emissions by geographical sector, 2009 

Source: BeCitizen

 

4.3.3. CO2-energy emissions by primary energy 

 

CO2-energy emissions stand for 82 % of the GHG emissions of the country. 

 

� The Maldivian economy almost exclusively relies on diesel which is responsible for 82 % of 

CO2-energy emissions (67 % of total GHG emissions). Compared to previous assessments, the 

share of diesel has been increasing because increasing needs for sea transport and electricity in 

the whole archipelago. GHG emissions related to diesel in the Maldives have increased by 62 

% in 4 years according to Energy Consulting Network figures from 2005. 

 

� The second fuel of the country, petrol, accounts for 8 % of CO2-energy emissions. 

 

� The third fuel not to be negligible in CO2-energy emissions in jet kerosene. 

 

� The fourth largest contributor is LPG. CO2 emissions from LPG represented 3 % of the total. 

 

� Kerosene and lamp oil only contributed to a very small fraction of the emissions from energy 

combustion with 3 ktCO2eq at 0.002 %. Kerosene usage tends to decrease year on year, by 

19.17 % on a yearly basis from 2002 to 2009, as it was before used for cooking, which is now 

being replaced by LPG (which also explains why LPG consumption throughout the country is 

rising). 
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Figure 14: Breakdown of CO2-energy emissions by primary energy (Top-down approach), 2009 

Source: BeCitizen, Maldives Customs Service

 

4.3.4. CO2-energy emissions by final energy 

 

Compared to previous results, the only change concerns the conversion of diesel into electricity. 

Taking into account these results, the share of electricity in CO2-energy emissions is 54 %. 
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27%

51%

7%

0% 7% LPG Diesel
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Figure 15: Breakdown of CO2-energy emissions by final energy (Bottom-up approach), 2009 

Source: BeCitizen
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4.3.5. Emissions by type of GHG 

 

� Most emissions of GHG come from combustion activities which emit mainly CO2: 

o Mobile combustion from transport activities; 

o Stationary combustion from electricity generation and use of other fuels like LPG and 

kerosene; 

o Open burning of waste. 

 

� The share of CH4 emissions is far more important than in previous assessments due to the 

difference of perimeter (more waste emissions are taken into account). 

 

84%

12%

3%1%

CO2 CH4

N2O HFC

 
 

Figure 16: Breakdown of GHG emissions by GHG gas, 2009 

Source: BeCitizen

 

4.3.6. Comparisons with other countries 
 

It is useful to compare the carbon footprint of the Maldives with other countries (close Asian countries 

and others, developed countries, developing countries). A relevant indicator consists in the GHG 

emissions per capita. Taking into account that there were 310,000 Maldivians in 2009, it can be 

assessed that a Maldivian emitted: 

� 4,1 tCO2eq 

� 2,6 tCO2eq without taking into account tourism emissions (resorts and domestic transport 

related to tourism) 
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Figure 17: Per capita GHG emissions of several countries 

Source: World Resources Institute, BeCitizen

 

The Maldives contribute to 0.003 % of the worldwide GHG emissions (41 GtCO2eq in 2005 according 

to the European Commission). 

 

4.3.7. Tourism and international transport impact  

 

Vital for the Maldivian economy, international transport appears inescapable to develop tourism 

activities. As specified in the Report Overview, it is not included in the national GHG Inventory.  

 

In 2009, more than 655,000 tourists visited the Maldives. They came from many destinations mainly 

from the United Kingdom (16 %), Italy (14 %), Germany (11 %) and France (8 %). Considering the 

travel distances from major worldwide cities to the international airport of Male and an average 

breakdown of passengers by travel class (90 % of passengers in Economy Class), the amount of GHG 

emissions from tourism international transport was estimated to 1,28 MtCO2eq. 75 % of these 

emissions come from European tourism. 

 

The international transport impact of tourism is therefore as important as direct GHG emissions 

within the Maldives. Tourism (resorts and transport of tourists, both domestic and international) even 

represents 68 % of the sum of direct emissions of the Maldives and international transport for tourists. 

 

Because massive emission reduction measures for air transport are not feasible without jeopardizing 

one of the main sources of income of the Maldivian economy (in October 2010, governments and the 

aviation industry have for the first time agreed to cap greenhouse emissions only from 2020), the 

solution is to focus on offsetting measures through air companies or the International Airport. 
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4.4. Detailed results 

 

4.4.1. Electricity from diesel in provinces 

 

Male Greater Area concentrates the largest share of electricity generation among Utilities (71 %) and 

consumption with around 237 GWh generated in 2009 against 29.8 GWh for the Southern province (9 

%), 22.3 GWh for the Upper North province (7 %), 19.4 GWh for the Northern province (6 %), 10.6 

GWh for the Upper South province (3 %), 8 GWh for the South Central province (2 %) and 6.7 GWh 

for the Central province (2 %). 
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Figure 18: Electricity generation by province in 2009 

Source: Utilities

 

4.4.2. Waste management emissions 
 

In 2009, total waste generated amounted to around 387 kt. 79 % of the waste generated was brought to 

Thilafushi or another centralized dump site in 2009 and 90 % of the GHG from were emitted from 

these locations. 

 

Total GHG emissions from waste open-burning and disposal amounted to 217 ktCO2eq, out of which 

75 % are CH4 emissions, 21 % CO2 emissions and 4 % N2O emissions. 

 

4.4.3. Emissions from refrigerants 
 

 
Fugitive emissions in 2009 based on imports 2000-2009 

Quantity emitted 20.1 t 

Emissions  37,197 tCO2eq 

Table 11: Fugitive emissions from refrigeration, 2009 

Source: Maldives Customs Service, IPCC Fourth Assessment Report 2007, BeCitizen

 

Emissions were also calculated in CO2 equivalent using the GWP100 from the IPCC in table 8. HCFC-22 

represents the first emission in terms of CO2 equivalent emissions (85 %).  
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4.4.4. Summary of results for the GHG Inventory 2009 
 

153 ktCO2eq 
(passengers) 

+ 116 ktCO2eq 
(fishing)

~~~~1.3 MtCO2eq

370 ktCO2eq

174 ktCO2eq

90 % in Thilafushi
Island, on Male 

Atoll

80 ktCO2eq

291 kteqCO2

Cooling and freezing: 

50 % of electricity

81 kteqCO2

International 
flights

Inhabited 
Islands

Waste 
Management

Resorts

Male

43 ktCO2eq

Almost   entirely in 
Male

Air

Sea

Land

Internal
transportation

About one third of the population is situated in Male, the capital island of the Maldives. The remaining
population is spread out over 200 other islands and 100 resorts. In the presentation of our results, we
have separated Male (highly and densely urbanised), inhabited islands, which are much smaller and 
with much lower levels of development and resorts, which are highly developed.

 
Figure 19: Summary of main GHG emissions in the Maldives in 2009 

Source: BeCitizen 

 

 



  November 2010 

  The Maldives’s 2009 Carbon Audit 
   
 

 

52 / 92 

 

 
tCO2eq Bottom-up Top-down 

GHG emissions of the Maldives  1 284 165 1 326 415 

Total energy consumption  1 030 157 1 072 407 

Share in total GHG emissions 80 %  

LPG 35 698 33 470 

Share in total energy consumption 3 % 3 % 

Diesel 836 619 869 854 

Share in total energy consumption 81 % 81 % 

Petrol 75 668 86 877 

Share in total energy consumption 7 % 8 % 

Kerosene 2 911 2 911 

Share in total energy consumption 0,28 % 0,27 % 

Jet kerosene 79 296 79 296 

Share in total energy consumption 8 % 7 % 

Energy consumption in Male Greater Area 

(STELCO, water, airport) 
195 433 

 

Share in total GHG emissions 15 %  

Share in energy-related CO2 emissions 19 %  

Energy consumption for electricity generation 

in the Maldives (Utilities, resorts, desalination) 
550 117 

 

Share in total GHG emissions 43 %  

Share in energy-related CO2 emissions 53 %  

Energy consumption from resorts 297 232  

Share in total GHG emissions 23 %  

Share in energy-related CO2 emissions 29 %  

Energy for fishing vessels 116 365  

Share in total GHG emissions 9 %  

Share in energy-related CO2 emissions 11 %  

Transport 275 338  

Share in total GHG emissions 21 %  

Share in energy-related CO2 emissions 27 %  

Land transport 43 478  

Sea transport 152 564  

Tourism boats 81 417  

Inter- and intra Atolls transport 71 147  

Air transport 79 296  

Industry (canning, freezing and construction) 27 207  

Share in total GHG emissions 2 %  

Share in energy-related CO2 emissions 3 %  

Waste generation in the Maldives 216 822  

Share in total GHG emissions 17 %  

Carbon dioxide 44 901  

Methane 162 443  

Nitrous Oxide 9 478  

Waste in Thilafushi 164 677  

Share in total GHG emissions 12,8 %  

Waste outside Thilafushi 52 145  

Share in total GHG emissions 4,1 %  

Emissions from Male Greater Area (excluding 

industry, transport and resorts) 
360 109 

 

Share in total GHG emissions 28 %  

Freon fugitive emissions 37 187  

Share in total GHG emissions 3 %   
 

Table 12: Summary of results for the GHG Inventory 2009 

Source: BeCitizen
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5. Business As Usual scenario 
 

In order to calculate the amount of emissions which would have to be reduced in 2020 so that the 

country could be carbon neutral, we carried out projections which we incorporated into a Business As 

Usual Scenario. We did not model the impact of energy efficiency or renewable energy policies on this 

Business As Usual scenario. This work will be carried out during the Carbon Neutral Master Plan. 

 

A Business As Usual (BAU) scenario is a baseline scenario that examines the consequences of 

continuing trends especially regarding population, energy consumption and economic development. 

It is a theoretical approach, primarily aiming at giving a broad picture of the direction taken by the 

Maldives, assuming that past trends will be repeated during the period covered by the BAU scenario. 

 

Moreover, the BAU scenario described hereafter does not integrate any breakthrough of the renewable 

energies’ share in total primary energy consumption. On the contrary, it presumes that the respective 

share of fossil energies and renewable energies will remain unchanged. Therefore, only GHG-emitting 

energies are taken into account in such as scenario to assess the national GHG inventory. 

 

If renewable energy projects were developed on a large scale to increase the share of renewable 

energies in total primary consumption, this scenario would not happen. But today, renewable energy 

projects are marginal and only account for a very insignificant share out of the total primary energy 

consumption. A Business As Usual scenario takes for granted that such a situation will remain 

unchanged until 2020, which should not be the case should the Government’s strong political will be 

translated into concrete projects and action. 

 

This is why the results of this BAU scenario should be taken with caution. These results have no other 

objective than lighting the way for a carbon neutrality plan, and set the direction which should be 

targeted to reach carbon neutrality by 2020. Indeed, carbon neutrality in 2020 can only be regarded 

with respect to 2020 GHG emissions, which, from now on, can only be estimated (with regard to what 

has already happened and not what should happen). 

 

5.1. Methodology 

 

5.1.1. Description of scenarios 

 

The choice was made to propose different scenarios to reflect several possible future scenarios for the 

Maldives. Three different scenarios were worked out to estimate the evolution of GHG emissions: 

� An strong growth scenario; 

� A reference base scenario; 

� A slow growth scenario. 

 

The reference base scenario is the most probable one. The strong growth scenario is based on 

optimistic assumptions from an economic point of view, but not in a GHG emissions perspective, 

since more optimistic assumptions regarding GDP and tourism dynamism tend to increase GHG 

emissions substantially. On the contrary, the slow growth scenario favors assumptions that could be 

judged “pessimistic” with regard to past trends and the economic potential of the Maldives. 

 

To estimate the 2020 GHG emissions of the Maldives, many assumptions were made. Only key ones, 

with major impact on GHG emissions, were selected and differentiated in each of these scenarios. 

These are stated in the table below. 



  November 2010 

  The Maldives’s 2009 Carbon Audit 
   
 

 

54 / 92 

 

 

 

� GDP: The reference base scenario forecasts a GDP increase of 5.33 % per year as it 

corresponds to the increase for the period 2000-2009. This level of GDP is already high for a 

developing country and therefore can be taken as an average scenario for the period 2010-

2020. This assumption was made despite the two major impacting events in 2004 and 2008 

(tsunami in 2004 which impacted both fishing and tourism industries and economic crisis of 

2008 which has been impacting the tourism industry and the construction sector since then). 

For 2010, the International Monetary Fund confirms our assumption, forecasting a growth 

between 5 % and 6 %. 

As for the GDP growth levels chosen for the strong and slow growth scenarios, they have 

been chosen accordingly in order to integrate the specificities of a “developing country”, 

where GDP growth levels have nothing in common with the ones of “developed countries” 

where a 3 % GDP growth is a very positive forecast.  

 

� Tourism arrivals: First and foremost, we assumed that tourist arrivals and resort construction 

were correlated. Tourism arrivals directly impact the development of tourism industry, and 

therefore resort economy, some transport modes like speed boats used in resorts and air 

transport. It was assumed, indeed, that domestic flights were highly correlated with tourism, 

notably for the connection between the airport capital and resorts spread out through the 

country. According to a meeting with the Ministry for Tourism, Arts and Culture held in June 

2010, tourism arrivals are expected to reach 1.5 million in 2020, which was converted into a 

7.92 % Compound Average Growth Rate (CAGR) from 2010 to 2020. However, with regards 

to the current level of tourism and past growth rates (3.84 % CAGR in the period 2000-2009), it 

was assumed that such a figure was more a development “target” than a feasible forecast.  

� The 1.5 million tourism arrivals barrier was therefore taken under the strong growth 

scenario.  

� The 6 % CAGR under the reference base scenario corresponds to “realistic” assumptions 

in terms of resort construction.  

� The 3.84 % CAGR under the slow growth scenario assumes that the CAGR over the 2000-

2009 periods will remain unchanged. 

 

� Resort construction: Resort construction is another indicator that has major impacts on the 

Maldivian total GHG emissions. It largely influences direct emissions from resorts which use 

diesel but also other energy carriers like petrol and LPG. Under the strong growth scenario, 

resort constructions correspond to the 1.5 million tourism arrivals barrier in 2020 and take into 

account the 64 resorts put for tender in the next five years (although it was assumed that a two 

years delay could be awaited due to the economic crisis that has been impacting the tourism 

industry). This was converted into a 6.54 % CAGR between 2010 and 2020. Under the 

reference base scenario, a more realistic figure was assumed under the advice of the National 

Planning department. Indeed, according to them, only around 30 resorts (out of the 64 put for 

tender) could “come on stream” by 2015. This was converted into a 4.87 % CAGR between 

CAGR GDP Tourism arrivals Resort construction 

Strong growth 7.00 % 7.92 % 6.54 % 

Reference base 5.33 % 6.00 % 4.87 % 

Slow growth 3.00 % 3.84 % 3.00 %  

Table 13: Growth rates, 2010-2020 

Source: BeCitizen
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2010 and 2020. The slow growth scenario assumes that resort construction will not be higher 

than the GDP growth year on year, at 3 %. 

 

As stated before, assumptions regarding tourism, tourist arrivals and resort developments have been 

made considering current IPCC scenarios. Disruptive events such as the ones stated in Section 4.1.3. 

could have a major impact on these estimations.  

 

The following results will focus on the reference base scenario and explain its results. As for the strong 

growth and slow growth scenarios, their results will be given in the latest part of the Business As 

Usual chapter. 

 

5.1.2. Top-down approach vs. bottom-up approach 
 

As for the GHG inventory, top-down and bottom-up approaches for energy usage in the Maldives 

were used to make sure that results are coherent. However, due the methodology differences of 

approaches, a margin of error is still non null. Below is a table giving the margins of error for each 

scenario for the years 2009 and 2020. 

 

 

The margin of error is 4.37 % between top-down and bottom-up results under the reference base 

scenario, which means that results found in the bottom-up approach are 4.37 % lower than the one 

found in the top-down approach. This gap can be largely explained by diesel consumption. 

 

Diesel is used the Maldives to either generate electricity for Utilities, community owned generators, 

industries, water desalination plants, resorts, or to run fishing vessels, boats and some cars. 

 

It was described above that the top-down approach gives a total consumption of approximately 275 kt 

of diesel in 2009, against a total consumption of 263 kt of diesel found with the bottom-up approach. 

This could be explained either by an underestimated diesel bunkering in the top-down approach, or 

by missing or underestimated consumption areas. The margin of error between the two approaches 

remains under 5 % until 2020 as well. 

 

The bottom-up approach will be described more thoroughly later on as it provides much more 

quantitative and qualitative information than in a top-down approach, used only as a comparison 

base for the Business As Usual scenario. The figure below gives the results of the top-down approach 

for energy. The main assumptions are listed below: 

� Kerosene: Kerosene imports decreased 19.17 % annually since 2002 and FSM, the main fuel 

distributor, forecasts even a stronger decrease of as much as 22 % from 2009 to 2013. It was 

therefore decided to use a 19.17 % annual decrease until 2020 to reflect the lower use of 

kerosene in the Maldives, progressively replaced by LPG.  

Scenario 2009 2020 

Strong growth 6.86 % 

Reference base 4.05 % 

Slow growth 

3.94 % 

 -0.55 %  

Table 14: Margins of error for each scenario 

Source: BeCitizen
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� Jet kerosene: It was assumed that interior flights are correlated with tourism. Therefore, jet 

kerosene imports are aligned on the same growth as the growth in tourism arrivals (6 % under 

the reference base scenario). 

� Petrol and diesel: Historical data show a very strong correlation between petrol and diesel 

imports and GDP. The assumption was made therefore to align imports of petrol and diesel 

growth to GDP growth. 

� LPG: The use of LPG is growing rapidly in the islands. The Business As Usual scenario 

assumes that past growth rates of LPG imports will remain unchanged, at 11.83 % CAGR. 

 

Main assumptions for the Business As Usual scenario remain identical those explained above for the 

2009 GHG inventory (energy imported in one year minus bunkering is consumed that very year). 

Moreover, some forecasts are based on GDP forecast assumptions that were explained earlier. 
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Figure 20: Imports of energy carriers, current 2009 and projected 2020 

Source: Maldives Customs Service, BeCitizen 

 

� The figure shows that diesel will remain, as expected, the main fuel energy carrier in 2020 but 

will see its share slightly reduced, from 81 % of total fuel energy carriers in 2009 to around 77 

% in 2020.  

� LPG will rise from 4 % to 7 % whereas kerosene, already insignificant in 2009 at around 0.28 % 

will be even more insignificant in 2020 at 0.01 %.  

� As for petrol and jet kerosene, their share will remain stable from 8.4 % and 7.5 % in 2009 

respectively to 8.1 % and 7.8 % in 2020 respectively. 

 

5.2. Population 

 

Population grows from 298,968 inhabitants in 2006 to 370,330 in 2020. The largest increase takes place 

in Hulhumale whereas it is assumed that population will not rise in Male because of congestion 

problems. These assumptions are based on the SARI Energy report 2010. 
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The Island of Male, with its 100,000 inhabitants on 4km², will not substantially grow in the next 10 years. Urban 

development will take place on the nearby islands of Hulhumale and Villingili. 

Photo: © BeCitizen 

 

 

Figure 21: Map of Male and its surrounding islands 

Source: Wikipedia 

 

Region 2006 2010 2015 2020 

Rep. 

Maldives 
298,968 315,280 343,430 370,330 

Male atoll 103,693 116,837 136,182 159,058 

Other 

atolls 195,275 198,443 207,248 211,272 

Male 

island 92,555 92,555 92,555 92,555 

Villingili 6,956 8,384 10,942 14,281 

Hulhumale 2,866 14,582 31,369 50,906  
Table 15: Population forecasts, 2006-2020 

Source: SARI Energy 2010

 

Population in an important indicator since it influences the whole economy and therefore GHG 

emissions. The latest population Census dates back to 2006, but population has been growing since 

then. The Statistical Yearbook 2009 now provides estimates for the period 2006-2009 and forecasts 

until 2020. However, it was preferred to use the data from the SARI Energy Report realized in early 
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2010 since it provides a repartition of the population according to a geographical scope whereas the 

Statistical Yearbook 2009 only provides total estimates for the Republic of the Maldives. 

 

It is assumed in these statistics that the population of Male will remain constant, notably because of 

congestion problems. However, the population in the Male Atoll or in Male Greater Area will keep 

growing in Villingili and in Hulhumale especially. 

 

 
New housing developments on Hulhumale, 

where the Government is currently planning the development of 1,400 units of social housing. 

Population should be multiplied by at least 15 by 2020 

Photo: © BeCitizen 

 

In total, the population in the Maldives will rise from 298,968 people in 2006 to 315,280 in 2010 and 

will eventually reach 370,330 people in 2020. These figures correspond to the figures communicated in 

the Statistical Yearbook 2009 which forecasts 375,367 people in 2020. 

 

5.3.  Tourism – The resort “industry” 

 

Key facts and figures 

Tourist arrivals should double by 2020. 

This will represent an increase of 65 % in greenhouse gas emissions. 

 

5.3.1. Key results of the Business As Usual scenario 

 

The Maldivian economy heavily depends on tourism. Bed capacities today lie in resorts (at around 84 

% in 2009), hotels, marinas, guest houses and registered vessels4.  

 

Energy needs from resorts equaled 96,241 toe in 2009 (transports excluded) and would reach 158,871 

toe in 2020. This corresponds to a 67 % rise in energy needs for resorts. Regarding GHG emissions, 

they will rise from 297,232 tCO2eq in 2009 to 491,069 tCO2eq in 2020, or a 65 % increase in eleven years 

under the reference base scenario. 

 

                                                 
4 Registered vessels are boats that are used as cruise boats for tourists 
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5.3.2. Assumptions and methodology for the Business As Usual scenario 
 

It is assumed that the share of resorts in total bed capacity (currently of 97 %, the rest being for hotels 

and guest houses in Male and inhabited islands) will remain unchanged in the years to come. Hotel 

and guest houses consume their electricity directly from national Utilities, whereas energy 

consumption from marinas (docks) and registered vessels is included in transport emissions. That is 

why this chapter will only focus on resorts.  

 

Under the reference base scenario, tourism arrivals grow at around 6 % CAGR between 2010 and 2020, 

starting from around 0.7 million tourism arrivals in 2010 according to the estimate of the Ministry for 

Tourism, Arts and Culture. This corresponds to 5.6 million bed nights in 2010, assuming an average 

stay of 8.6 days5. Assuming the average stay of a tourist unchanged during the period 2010-2020, 

bednights would reach 10.7 million for around 1.25 million tourism arrivals. 

 

As for the number of resorts and according to the National Planning Department’s own vision of 

resort construction, around 158 resorts would be “on stream” in 2020, against 125 in 2015 and 97 in 

2009. Given that tourism arrivals would grow faster than construction of resorts under the reference 

base scenario, it raises the average occupancy rate of resorts. In 2009, the average capacity rate was 

62.7 %. It would reach 73.7 % in 2020. 

 

                                                 
5 For the year 2009, according to the Statistical Yearbook 2009  
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Figure 22: CO2 emissions from energy consumption in resorts, transports excluded, 2009-2020 

Source: Ministry for Tourism, Arts and Culture, BeCitizen, surveys
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Figure 23: Number of resort, bed capacities, and occupancy rate, 2009-2020 

Source: Ministry for Tourism, Arts and Culture, BeCitizen estimates

 

It is assumed that higher bed capacity occupancy rates do not raise energy consumption for electricity 

generation. It is based on the facts that generators in resorts are often “oversized” and that the main 

part of the electricity demand is constant as A/C systems, etc. are in operation in all rooms / villas 

regardless if they are occupied or not. However, it is assumed that occupancy rates influence LPG 

consumption for cooking: the higher the number of tourists, the bigger the use of LPG to cook for 

them. Compared to diesel consumption for electricity generation, LPG is a relatively small contributor 

to GHG emissions. 

 

5.4. Fisheries 
 

Key facts and figures 

The fishing industry should grow by 1 % per year. 

This will represent an increase of 11.6 % in GHG emissions over the period 2009-2020. 

 

This category focuses on emissions from fishing vessels, which use diesel. Emissions from the fishing 

industry are dealt with in Section 5.8.1.  

 

5.4.1. Key results of the Business As Usual scenario for fisheries 
 

Total diesel consumption of fishing vessels in 2009 was 36,681 t for around 1,216 fishing vessels, 

according to the Ministry of Fisheries and Agriculture. Total energy needs, including LPG used on 

board, equal 37,545 toe in 2009 and reach 41,888 toe in 2020 for around 1,357 fishing vessels. As for 

GHG emissions from fishing vessels, they should grow from 116 ktCO2eq in 2009 to 130 ktCO2eq in 

2020. GHG related to the fishing industry are expected to grow by 11.6 % increase over the period. 
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Figure 24: Fishing vessels registrations and corresponding CO2 emissions in 2009 

and 2020 

Source: Ministry of Fisheries and Agriculture, BeCitizen, surveys

 

5.4.2. Assumptions and methodology for the Business As Usual scenario 

 

The GHG emissions of the fishing industry lie in the use of fishing vessels as well as in the operation 

of canning and freezing plants. However, GHG emissions from canning and freezing plants will be 

dealt with later in the “Industry” category. The table below shows the number of registered vessels 

communicated by the Ministry of Fisheries and Agriculture. 

 

Length category 

Total 

number of 

vessels 

100 % of 

the trips 

/vessel/year 

Average 

HP 

Fuel 

Consumption 

(L/h) 

Fuel 

Consumption 

/trip (L/9h) 

Total fuel 

consumption 

(m3) 

Total fuel 

consumption 

(t) 

Less than 44 feet 417 160 18 4.76 42.84 2,858.3 2401,0 

45 to 64 feet 353 160 39 8.00 72.00 4,066.6 3,415.9 

65 to 84 feet 253 160 180 47.25 425.25 17,214.1 14,459.9 

Greater than 85 feet 193 160 320 70.27 632.43 19,529.4 16,404.7 

Total 1,216     43668.4 36,681.5  
 

Table 16: Fishing vessels diesel consumption per category in 2009 

Source: Ministry of Fisheries and Agriculture

 

To estimate how CO2 emissions will evolve until 2020, a first assumption was made that the fishing 

industry, namely the product of fisheries, would grow only by a 1 % CAGR, which was translated into 

a 1 % CAGR for registrations of vessels. 

 

The product of fisheries (in value, out of the total GDP) decreased by 1.4 % between 2000 and 2009. 

Fish catches fluctuated during this period: they have been continuously decreasing since 2005 and 

2009 catches almost equal 2000 catches. However, despite constant fish catches over the 2000-2009 

period, the number of large fishing vessels has grown consistently according to Mohamed Ali, 

Minister of State for Fisheries and Agriculture. Therefore, whatever the scenario chosen, it was 

assumed that fisheries would grow very little, only 1 % per year, and would not decline as in the past 

ten years. 

  



  November 2010 

  The Maldives’s 2009 Carbon Audit 
   
 

 

62 / 92 

 

Without accurate data on the perspectives of the fishing industry neither on registrations of vessels, it 

was assumed, indeed, that registrations would follow the same trend as the product of fisheries and 

that each category of vessels would keep the same share in total registrations of vessels.  

 

Data for LPG consumption on fishing vessels were not available from the Ministry of Tourism, Arts 

and Culture. That is why the data provided in the Energy Consulting Network reports 2003 and 2006 

were used to estimate the level of 2009 consumption. To do so, the consumption was made 

proportional to the number of vessels. It should be noticed, however, that vessels registrations in 2009 

are noticeably lower compared to the 2005 data registered by Energy Consulting Network. 

 

As for kerosene consumption, it was not taken into account as its use in boats is insignificant and 

kerosene consumption is estimated at a macro level in the top-down approach. 

 

5.5. Electricity generation in the Maldives 

 

Key facts and figures 

Total electricity generation from all the electricity operators (Utilities and resorts) in the Maldives will 

rise in total by 81.6 %.  

Male will be the region where this increase is the strongest (85 %). Energy for desalination represents 

the highest increase, multiplied by almost 5 over the period. 

 

5.5.1. Key results of the Business As Usual scenario 
 

5.5.1.1. Total electricity generation 

 

Total electricity generation from all the electricity operators in the Maldives will rise in total by 81.6 % 

in the reference base scenario, from 192,340 toe in 2009 to 350,251 toe in 2020. CO2 emissions from total 

electricity generation will rise in the same proportion from 596,453 tCO2eq in 2009 to 1,086,139 tCO2eq 

in 2020. All operators will see their energy needs grow dramatically over the period. 

 

0

50 000

100 000

150 000

200 000

250 000

300 000

350 000

400 000

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

E
n

e
rg

y
 c

o
n

su
m

p
ti

o
n

 (
to

n
s)

0

200 000

400 000

600 000

800 000

1 000 000

1 200 000

C
O

2
 e

m
is

si
o

n
s 

(t
o

n
s)

Energy consumption (toe)

CO2 emissions from electricity generation in the Maldives (tons)
 

Figure 25: Energy consumption from electricity generation in the Maldives, 2009-2020 

Source: Utilities, SARI Energy, BeCitizen, surveys
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5.5.1.2. Electricity generation from top producers 

 

In 2009, top electricity producers are resorts and Utilities, with 49 % and 41 % of total electricity 

generation respectively. In 2020, the share of resorts is lower at 44 % against 41 % for Utilities. 

 

Under growing population and growing per capita water consumption, energy for desalination 

represents the highest increase, multiplied by almost 5 over the period. 

 

STELCO provides electricity to 38% of the population of the country and has its largest operation in 

Male’ with a daily peak load of 38 MW. The SARI/Energy study of 2010 estimated the demand 

forecast of the Maldives: demand is expected to rise from 79 MW in 2010 to 117 MW in 2020. 
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Figure 26: Breakdown of energy needs in toe for electricity generation for top producers, 2009-2020 

Source: Utilities, Statistical Yearbook 2009, Energy Consulting Network, BeCitizen 

 

� The highest rise comes from water desalination. Energy requirements will increase by 441 %, 

from 4,307 toe of diesel in 2009 to 22,259 toe in 2020. This rise comes from both a higher 

population and a higher consumption per capita, notably in Male Greater Area. 

� Energy needs from the Hulhule Airport will increase by 184 %. The growth is important 

notably in the five years to come as planned developments should both increase the airport 

size and capacity, boosting energy consumption. 

� Diesel consumption from resorts will grow by 62 % to reach 153,030 toe of diesel in 2020 

compared to 94,175 toe in 2009. 

� As for Utilities and community owned operators that power inhabited islands, energy needs 

will rise by 83 % from a total of 80,045 toe to 146,715 toe in 2020. These figures also include 

community owned operators that have not yet been acquired by Utilities.  

� The share of resorts slightly declines by 2020 because energy consumption in inhabited 

islands, supplied either by a utility or a community owned generator, will grow faster than in 

resorts where energy consumption is only driven by the number of resorts. It was assumed 

indeed that diesel consumption per bed remains constant year on year in resorts. 
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5.5.1.3. Electricity generation in a geographical perspective 

 

Each province should see its electricity generation and consumption increase. The highest growth 

should come from Male Greater Area, at around 85 % between 2009 and 2020. This is no surprise as 

this region is the economic cornerstone of the country. As for other provinces, their energy needs for 

electricity generation will grow by around 77 %. 
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Figure 27: Electricity generation in the Maldives’ seven provinces, 2009-2020 

Source: Utilities, BeCitizen, surveys

 

5.5.2. Assumptions and methodology for the Business As Usual scenario 

 

5.5.2.1. Utilities and community-owned operators 

 

Regarding the geographical breakdown discussed above, it was not possible to get a geographical 

breakdown for the total electricity generated in the Maldives since our survey on resorts only covers 

21 resorts out of 97 (or 22 % coverage). Therefore, electricity generation from each province was only 

possibly assessable for electricity generated by Utilities and community owned generators. Data 

collected from Utilities and especially from Northern Utilities were very useful in this respect. 

 

To forecast energy needs from inhabited islands, we started from the forecasts on the SARI Energy 

study realized in March 2010 and which forecast, as indicated below, generation capacity over the 

period 2010-2020 for Male, Villingili, Hulhumale and other atolls. It can be assumed, indeed, that 

electricity generation will follow the same trend as generation capacities. 
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CAGR 

2010-2015 

CAGR 

2016-2020 

CAGR 

2010-2020 

Male & Villingili 5.0 % 2.6 % 3.8 % 

Hulhumale 16,6 % 10.2 % 13.3 % 

Atolls 0.6 % 0.6 % 0.6 % 

 

Table 17: Forecast of production capacity 

Source: SARI Energy

 

However, these capacity forecasts could have been underestimated, notably for “atolls” with regard to 

past trends. That is why it was decided to adjust the electricity generation on GDP growth rate, both 

for Male & Villingili and atolls, since at this stage of economic development, GDP growth causes 

higher energy demand. As for Hulhumale, the growth rate reflects the CAGR over the period 2000-

2009, which also equals population increase. The table below summarizes the assumptions for each 

assumption of the scenarios (strong growth, reference base and slow growth). 

 

CAGR 2010-2020 
Male & 

Villingili 
Hulumale Atolls 

Strong growth  7.00 % 18.0 % 7.00 % 

Reference base  5.33 % 13.3 % 5.33 % 

Slow growth 3.00 % 5.33 % 0,6 %  
 

Table 18: Electricity consumption 

Source: BeCitizen

 

5.5.2.2. Water desalination 

 

Sources to estimate water desalination energy needs are the Statistical Yearbooks 2009 & 2010 as well 

as the Maldives Energy Balances and Indicators 2003-2005 report from Energy Consulting Network. 

 

The following assumption were established 

� All the water distributed is desalinated in water desalination plants; 

� The amount of water distributed corresponds to the amount of water consumed (data show 

that the amounts of water distributed and consumed are very close).  

 

We therefore started making assumptions regarding water distribution in Male, Villingili, Hulhumale 

and Maafushi. Starting with amount of water distributed, we needed to calculate how much electricity 

generation was necessary and hence how much diesel was used. 

 

Some data regarding the energy consumption necessary to desalinate 1 m3 of water were available in 

the Energy Consulting Network report from the year 2002 to 2006. We took the average efficiency 

across these years and applied the average energy consumption ratio for the years 2007-2020 for Male, 

Villingili and Maafushi. This gives the results indicated in the table below for the year 2009. 
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Energy consumption (MWh/m3) 2009 

Male 0.00431 

Vilingilli 0.00595 

Hulhumale 0.00925 

Maafushi 0.00645 

 

Table 19: Energy consumption of desalinated water (MWh/m3) for 2009 

Source: Energy Consulting Network, BeCitizen

 

We used the same approach for the efficiency in electricity generation which tends to vary from one 

plant to another. 

  
Efficiency in electricity generation 2009 

Male 33 % 

Vilingilli 27 % 

Hulhumale 42 % 

Maafushi 32 % 

 

Table 20: Efficiency in electricity generation for 2009 

Source: Energy Consulting Network, BeCitizen

 

To forecast consumption for water desalination, the CAGR of the 2002-2009 period (for which statistics 

are mostly available) were used for the 2010-2020 period to illustrate the Business As Usual scenario. 

We applied the CAGR of each power plant for the period 2002-2009 up from 2010. 

 

5.6. Transport 
 

Key facts and figures 

Land transportation is essentially an issue for Male and the expected increase from 45,000 vehicles to 

145,000 vehicles in 2020 will essentially happen in the Male region, in particular Villingili and 

Hulhumale. GHG emissions should grow by 161 %. 

Sea transport GHG emissions should grow by 112 %, mainly due to tourist activities and the 

development of a national transport system. 

Air transport emissions should also almost double, mainly due to the development of tourism. 

 

5.6.1. Key results of the Business As Usual scenario 

 

Transport is a key issue for the Maldives given that 99 % of its territory is composed of sea. This 

chapter focuses on land vehicles, sea transport (excluding fishing vessels), and air transport (only 

interior flights). 

 

� Land transport: In 2009, there were 44,480 vehicles registered, most of which are motorbikes. 

This figure should grow to 145,190 vehicles in 2020, with GHG emissions rising from 43,478 

tCO2eq in 2009 to 113,398 tCO2eq in 2020. This takes into account a 2 % annual reduction in 

fuel consumption. This represents a 161 % growth over the period. 

� Sea transport: In 2009, GHG emissions from sea transport amounted to 152,564 tCO2eq. In 

2020, they reach 273,547 tCO2eq. This represents a 112 % growth over the period. 
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� Air transport: Excluding international transport, GHG emissions from air transport amounted 

to 79,296 tCO2eq in 2009 against 150,527 tCO2eq in 2020. 

 

The respective shares of vehicles, sea transport and air transport in total CO2 emissions from transport 

were 16 %, 55 % and 29 % in 2009 against 19 %, 53 % and 28 % in 2020. Respective shares are quite 

stable over the period, though a slight rise for land vehicles can be noted. 

 

 

5.6.2. Assumptions and methodology for the Business As Usual scenario 

 

To forecast land vehicles and boats, data from Energy Consulting Network 2003 and 2006 reports 

were used as well as data from the Key Indicators of the Statistical Yearbook 2009 and 2010. 

 

5.6.2.1. Land transport 

 

It was assumed that both petrol and diesel total consumptions from vehicles would rise according to 

the registration CAGR, at 20.3 % between 2002 and 2009. However, even in a Business As Usual 

scenario, vehicles could not keep growing at such a high pace until 2020. Would it keep such a growth 

that registrations of vehicles would score more than 350,000 vehicles in 2020 against 44,000 vehicles in 

2009. Congestion problems in Male coupled with the very small size of the majority of the islands 

conduct to favor a more conservative assumption. That is why it was decided to apply a 10 % annual 

reduction on the 20.3 % CAGR observed in the past. With this assumption, registrations of vehicles 

keep growing at 6.3 % in 2020, still a high level, to reach 144 thousand vehicles, or almost three times 

2009 registrations. 

 

It was also presumed that new registered vehicles during the period 2010-2020 would be more and 

more efficient. Therefore, a 2 % annual reduction in fuel consumption from vehicles was supposed. 

 

5.6.2.2. Sea transport 
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Figure 28: CO2 emissions from transports in 2009 and 2020 

Source: Statistical Yearbook 2009, Energy Consulting Network, BeCitizen 
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The sea transport category comprises boats for tourism like launches (or speed boats), and larger boats 

like Dhonis for inter- or intra-atolls transportation. Data on diesel and petrol consumptions from these 

two broad categories of sea transport are available until 2005 in the Energy Consulting Network 

reports. It should be noted that petrol is only used in tourism boats and especially launches.  

 

Regarding petrol, we started from the 2005 consumption level to make it grow at the rate of launch 

registrations growth over the period available (from 2005 to 2009) at 12.9 % and until the year 2009. 

Up from 2010, it was assumed that tourism boats would grow as fast as the indicator of tourism 

arrivals. 

 

Regarding diesel mainly used in inter- and intra-atolls transportation, we assumed that this category 

of boats would follow the economic dynamism of the country (in other words, the GDP), since 

transportation of people and goods is quite correlated to it. As data were available until the year 2005 

and as no precise data could have been collected or computed for this category, we made the 2005 

diesel consumption level grow with the CAGR of the GDP over the period 2005-2009 during the same 

period, and made the 2010 consumption level grow with the GDP CAGR forecast over the period 

2010-2020 during the same period. 

 

5.6.2.3. Air transport 

 

No bottom-up approach was used to estimate the Jet Kerosene consumption for air transport. Imports 

registered in 2009 and given in the top-down approach already exclude jet kerosene for international 

flights (bunkering). 

 

The assumption was made that jet kerosene imported in one year, bunkering excluded, would be 

consumed that very year.  

 

The estimate for the year 2009 is based on the registered imports of jet kerosene. As for the forecast, it 

was assumed that jet kerosene consumed in 2009 would grow thereafter by as much as the indicator of 

tourism arrivals grows, that is to say by 6 % under the reference base scenario. 

 

5.7. Waste generation and GHG emissions 
 

Key facts and figures 

Total waste generation and associated GHG emissions should be multiplied by 2 under the reference 

base scenario. 

 

5.7.1. Key results of the Business As Usual scenario 

 

In 2009, total waste generation amounted to around 298 kt, out of which 276 kt were emitted during 

their disposal or open burning. These waste generated 192 ktCO2eq at country level in 2009. 

 

79 % of the waste generated was brought to Thilafushi or another centralized dump site in 2009 and 90 

% of the GHG from were emitted from this island. 

 

In 2020, total waste generation could reach 663,000 t under the reference base scenario for 444 tCO2eq. 

Thilafushi and other centralized dump sites would be responsible for 84 % of total waste generation 

and 93 % of the GHG emitted at country level. Thilafushi increases its total share because the island is 

based in the region where both population and consumption per capita increases the most rapidly. 
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Total waste generation and GHG emissions are more than multiplied by 2 under the reference base 

scenario and rise by 126 % and 131 % respectively over the period. 

 

 

5.7.2. Assumptions and methodology for the Business As Usual scenario 

 

Waste generation forecasts needed to take into account 2 major things in a Business As Usual scenario:  

� Population growth; 

� Waste generation per capita growth.  

 

We proceeded by differentiating Male Greater Area, inhabited islands and resorts. 

 

� Resorts: It is assumed that the waste generation of resorts only grows along with the rise in 

resort construction or with total bed capacity, but that waste generation per bed remains 

constant year on year. In other words, the case of resorts was treated as followed: average 

t/bed calculated in surveys, namely 1.7 t, multiplied by the number of beds, year on year. 

� Male Greater Area: It was assumed that waste generation per capita would follow the same 

trend as GDP. The ratio “ton/inhabitant” grows accordingly and is multiplied, each year, by a 

growing population. This approach enables to translate both population increase and higher. 

� Inhabited islands: The same approach was used as for the Male Greater Area region. 

 

5.8. Other categories 
 

5.8.1. Industry 

 

Key facts and figures 

Industry development will mainly happen in the fishing and construction sectors. Associated GHG 

emissions should rise by 44 % over the period. 
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Figure 29: Total waste generation and resulting GHG emissions, 2009-2020 (BAU) 

Source: Waste Management Corporation, Energy Consulting Network, BeCitizen
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In this category enter canning and freezing plants for the fisheries as well as construction. GHG 

emissions from the industry amount to 27 kteqCO2 in 2009 and reach 39 kteqCO2 in 2020, a 44 % rise 

over the period. 

 

Regarding canning and freezing plants, Energy Consulting Network already calculated the diesel 

consumption from this industry in 2002. However, in their 2006 report, this consumption was kept 

constant from their 2002 level. 

 

We made the assumption that the industry would grow by 3 % year on year, corresponding to the 

lowest scenario of GDP growth forecast, and up from the calculated 2002 consumption level, until 

2020. 

 

As for construction, data were collected from the MCCC (Maldives Transport and Contracting 

Company). These are the only data we were able to collect for construction. CO2 emissions of this 

category stem from diesel consumption in specific machines. It was assumed that diesel consumption 

for this specific industry would grow as fast as GDP as construction activities are directly related to 

the economic dynamism. 

 

5.8.2. LPG for cooking 
 

Key facts and figures 

LPG for cooking should be multiplied by 3 but should remain minor in total GHG emissions. 

 

LPG for cooking was calculated for both private and public actors as well as for resorts. In 2009, GHG 

emissions from LPG consumption for cooking purposes amounted to 35,308 tCO2eq and would reach 

119,021 tCO2eq in 2020 under the Reference base. LPG consumption is multiplied by more than 3 

times. 

 

To calculate the 2009 LPG consumption for cooking for private and public actors, as well as for the 

years until 2020, we started from the 2005 data collected by Energy Consulting Network and 

presented in their 2006 report. LPG consumption is given for households, public and 

manufacturing/commerce. These data were regrouped in “public” and “private” actors.  

 

Starting from 2005, we applied an 11.83 % CAGR until 2020 to find the 2009 as well as 2020 

consumption levels, which is basically the annual growth in LPG imports from 2008 to 2009.  

 

The CAGR of LPG imports was not taken for a longer period as it would give very high growth for a 

gas used only for cooking purposes. 

 

This approach gives us accurate results since the margin of error with the top-down approach (based 

on LPG imports) in 2009 is only 6 % for the LPG consumption related GHG emissions. 

 

As for resorts, it was concluded from our survey that resorts consume in average 91 kg of LPG per bed 

in a year. This gives us the LPG consumption in resorts for the year 2009.  

 

The only difficulty consisted in translating the higher occupancy rate of resorts for the years 

thereafter, since a higher occupancy means more cooking. Therefore, we applied the growth rate of 

bednights (bednights take into account the higher occupancy rate of resorts) to the average LPG 

consumption per bed, which is then multiplied to the total bed capacity. 
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5.8.3. Freon fugitive emissions 

 

In 2009, GHG emissions from refrigerant gas leaks amounted to 37,187 tCO2eq. They would reach 

156,338 tCO2eq in 2020 under the reference base and would be multiplied by 4. Higher demand for air-

conditioning is one explanation. The slight growth of the fishing industry can also be a factor of rising 

refrigerant use in the freezing plants. 

 

Starting from the 2009 fugitive emissions from refrigerants used within the Maldives explained in the 

carbon audit, the CAGR of refrigerant gas imports during 2000 and 2009 was applied to the period 

2010-2020. 
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5.9. The economic cost of growing energy needs 

 

5.9.1. Key results of the Business As Usual scenario 

 

� Under a strong growth scenario (based on a 100 $ oil barrel), the total economic cost of energy 

consumption for the Maldives would rise by 146 % or be almost multiplied by a 2.4 

coefficient. 

 

� Under a pessimistic scenario (based on a 130 $ oil barrel), the total economic cost of energy 

consumption would rise by 220 % or more than triple (multiplied by a 3.2 coefficient). 

 

  

5.9.2. Assumptions and methodology for the Business As Usual scenario 

 

The economic cost of energy requirements for the Maldives was calculated from 2009 to 2020. To make 

the calculations easier, it was assumed that all energy carriers used in the Maldives, namely diesel, 

petrol, jet kerosene, LPG6 and kerosene are derived from oil and therefore have prices correlated to oil.  

 

To forecast the cost of energy imports in the Maldives in 2020, it was necessary to use a barrel price 

estimate in 2020. Two sources were used in this respect.  

 

                                                 
6 Regarding the case of Liquefied Petroleum Gas, it is synthesized by refining petroleum and is usually derived 

from fossil fuel sources, being manufactured during the refining of crude oil. 
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Figure 30: Cost of growing energy needs, 2009-2020 

Source: BeCitizen
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� The first one is an estimate of the European Renewable Energy Council, in its Rethinking 2020 

report and which forecasts a barrel price at $100 in 2020. This corresponds to the estimate of 

the US Energy Information Administration, which forecasts a barrel price at 108 $ in 2020.  

� The second source is an estimate of Greenpeace communicated in its Energy Revolution 

report and forecasts a barrel price at 130 $. 

 

Starting from the cost of energy imports for the Maldives in 2009 and the corresponding average 

barrel price at 74 $ paid by the Maldives, a CAGR was applied to this 2009 barrel price in order to 

reach the 2020 oil barrel prices.  

The figure below gives an outlook of the economic cost of energy imports, year on year from 2009 for 

both “optimistic” and “pessimistic” scenarios under the Reference base. CO2 emissions are given as 

well.  

 

It can be concluded that higher CO2 emissions and higher dependency to oil resources will increase 

the debt burden substantially. 

 

5.10. Strong growth and slow growth scenarios 

 

Assumptions for the strong growth and slow growth scenarios have already been explained at the 

beginning of the BAU section. They are differentiated on a few but important criteria: GDP growth, 

tourism arrivals growth and resort construction growth, which all impact energy consumption in 

large proportion.  

 

More criteria could have been taken into account. But the choice was made to voluntarily restraint the 

number of “variables” and to consider the ones that have both huge impact in terms of energy 

consumption and that are inherently subject to large gaps between several possible scenarios. 

 

The strong growth scenario is optimistic in an economic perspective but has greater impact on energy 

consumption and therefore on GHG emissions (assuming that a higher economic growth goes with 

higher GHG emissions, as the history of all economies shows it). On the contrary, a slow growth 

scenario is based on more conservative or even “pessimistic” assumptions regarding economic and 

tourism dynamism, which primarily translates into lower energy consumption levels and therefore 

into lower GHG emissions. One more time, history of all economies, and even more consistently in the 

light of the recent economic downturn, slower economic pace translated into slower GHG emissions. 

 

 

The main graphics of the reference base scenario that were already explained in this chapter are given 

below for strong growth- and slow growth scenarios. 

� Top-down approach for imports of energy carriers 

� Number of resorts, bed capacities and occupancy rates 

� GHG emissions from energy consumption in resorts, transports excluded, 2009-2020 

� Energy consumption for electricity generation in the Maldives, 2009-2020 

CAGR GDP Tourism arrivals Resort construction 

Strong growth 7.00 % 7.92 % 6.54 % 

Reference base 5.33 % 6.00 % 4.87 % 

Slow growth 3.00 % 3.84 % 3.00 %  

Table 21: Growth rates, 2010-2020 

Source: BeCitizen
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� Breakdown of energy consumption in toe for electricity generation for top producers in 2009 

and 2020 

� Electricity generation in the Maldives’ seven provinces between 2010 and 2020 

� CO2 emissions from transports in 2009 and 2020 

� Total waste generation and GHG emissions from it in 2009 and 2020 

� Cost of growing energy needs 
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Top-down approach for imports of energy carriers 
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Figure 31: Imports of energy carriers, 2009-2020 

Source: Maldives Customs Service, BeCitizen 

 

 

Number of resorts, bed capacities and occupancy rates 
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Figure 32: Number of resorts, bed capacities, and occupancy rates, 2009-2020 

Source: Ministry for Tourism, Arts and Culture, BeCitizen 
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CO2 emissions from energy consumption in resorts, transports excluded, 2009-2020 
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Figure 33: CO2 emissions from energy consumption in resorts, transports excluded, 2009-2020 

Source: Ministry from Tourism, Arts and Culture, BeCitizen, surveys 

 

 

 

Energy consumption for electricity generation in the Maldives, 2009-2020 
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Figure 34: Energy consumption for electricity generation in the Maldives, 2009-2020 

Source: Utilities, SARI Energy, BeCitizen, surveys 
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Breakdown of energy consumption in toe for electricity generation for top producers in 2009 and 2020 
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Figure 35: Breakdown of energy needs in toe for electricity generation for top producers, 2009-2020 

Source: Utilities, Statistical Yearbook 2009, Energy Consulting Network, BeCitizen 

 

 

Electricity generation in the Maldives’ seven provinces between 2010 and 2020 
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Figure 36: Electricity generation in the Maldives’ seven provinces, 2009-2020 

Source: Utilities, BeCitizen, surveys 
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CO2 emissions from transports in 2009 and 2020 
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Figure 37: CO2 emissions from transports in 2009 and 2020 

Source: Statistical Yearbook 2009, Energy Consulting Network, BeCitizen 

 

 

Total waste generation and GHG emissions from it in 2009 and 2020 
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Figure 38: Total waste generation and GHG emissions from it, 2009-2020 

Source: Waste Management Corporation, Energy Consulting Network, BeCitizen 
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The cost of growing energy needs 
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Figure 39: The cost of growing energy needs, 2009-2020 

Source: BeCitizen 
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5.11. Key statistics 

 

5.11.1. Reference base scenario 

 
2009 2020   2009 2020 

Reference base  
Bottom-up  Top-down 

GHG emissions of the Maldives 1 284 165 2 494 040  1 326 415 2 573 379 

Total energy consumption 1 030 157 1 879 432  1 072 407 1 958 770 

Share in total GHG emissions 80 % 75 %    

LPG 35 698 119 417  33 470 114 447 

Share in total energy consumption 3 % 6 %  3 % 6 % 

Diesel 836 619 1 445 539  869 854 1 539 735 

Share in total energy consumption 81 % 77 %  81 % 79 % 

Petrol 75 668 163 668  86 877 153 781 

Share in total energy consumption 7 % 9 %  8 % 8 % 

Kerosene 2 911 280  2 911 280 

Share in total energy consumption 0,28 % 0,01 %  0,27 % 0,01 % 

Jet kerosene 79 296 150 527  79 296 150 527 

Share in total energy consumption 8 % 8 %  7 % 8 % 

Energy consumption in Male Greater Area (STELCO, water, airport) 195 433 427 719    

Share in total GHG emissions 15 % 17 %    

Share in energy-related CO2 emissions 19 % 23 %    

Energy consumption for electricity generation in the Maldives (Utilities, 

resorts, desalination) 
550 117 993 638  

  

Share in total GHG emissions 43 % 40 %    

Share in energy-related CO2 emissions 53 % 53 %    

Energy consumption from resorts 297 232 491 069    

Share in total GHG emissions 23 % 20 %    

Share in energy-related CO2 emissions 29 % 26 %    

Energy for fishing vessels 116 365 129 825    

Share in total GHG emissions 9 % 5 %    

Share in energy-related CO2 emissions 11 % 7 %    

Transport 275 338 537 472    

Share in total GHG emissions 21 % 22 %    

Share in energy-related CO2 emissions 27 % 29 %    

Land transport 43 478 113 398    

Sea transport 152 564 273 547    

Tourism boats 81 417 147 609    

Inter- and intra Atolls transport 71 147 125 938    

Air transport 79 296 150 527    

Industry (canning, freezing and construction) 27 207 39 120    

Share in total GHG emissions 2 % 2 %    

Share in energy-related CO2 emissions 3 % 2 %    

Waste generation in the Maldives 216 822 458 270    

Share in total GHG emissions 17 % 18 %    

Carbon dioxide 44 901 90 389    

Methane 162 443 348 955    

Nitrous Oxide 9 478 18 926    

Waste in Thilafushi 164 677 366 219    

Share in total GHG emissions 12,8 % 14,7 %    

Waste outside Thilafushi 52 145 92 051    

Share in total GHG emissions 4,1 % 3,7 %    

Emissions from Male Greater Area (excluding industry, transport and resorts) 360 109 793 937    

Share in total GHG emissions 28 % 32 %    

Freon fugitive emissions 37 187 156 338    

Share in total GHG emissions 3 % 6 %    

 



  November 2010 

  The Maldives’s 2009 Carbon Audit 
   
 

 

81 / 92 

 

5.11.2. Strong growth scenario 

 
2009 2020   2009 2020 

Strong growth  
Bottom-up  Top-down 

GHG emissions of the Maldives  1 284 165 2 767 790  1 326 415 2 926 500 

Total energy consumption 1 030 157 2 153 181  1 072 407 2 311 891 

Share in total GHG emissions 80 % 78 %    

LPG 35 698 126 225  33 470 114 447 

Share in total energy consumption 3 % 6 %  3 % 5 % 

Diesel 836 619 1 664 516  869 854 1 830 914 

Share in total energy consumption 81 % 77 %  81 % 79 % 

Petrol 75 668 178 771  86 877 182 862 

Share in total energy consumption 7 % 8 %  8 % 8 % 

Kerosene 2 911 280  2 911 280 

Share in total energy consumption 0,28 % 0,01 %  0,27 % 0,01 % 

Jet kerosene 79 296 183 388  79 296 183 388 

Share in total energy consumption 8 % 9 %  7 % 8 % 

Energy consumption in Male Greater Area 

(STELCO, water, airport) 
195 433 500 180  

  

Share in total GHG emissions 15 % 18 %    

Share in energy-related CO2 emissions 19 % 23 %    

Energy consumption for electricity generation 

in the Maldives (Utilities, resorts, desalination) 
550 117 1 168 628  

  

Share in total GHG emissions 43 % 42 %    

Share in energy-related CO2 emissions 53 % 54 %    

Energy consumption from resorts 297 232 579 140    

Share in total GHG emissions 23 % 21 %    

Share in energy-related CO2 emissions 29 % 27 %    

Energy for fishing vessels 116 365 129 825    

Share in total GHG emissions 9 % 5 %    

Share in energy-related CO2 emissions 11 % 6 %    

Transport 275 338 620 835    

Share in total GHG emissions 21 % 22 %    

Share in energy-related CO2 emissions 27 % 29 %    

Land transport 43 478 113 398    

Sea transport 152 564 324 048    

Tourism boats 81 417 176 634    

Inter- and intra Atolls transport 71 147 147 414    

Air transport 79 296 183 388    

Industry (canning, freezing and construction) 27 207 40 262    

Share in total GHG emissions 2 % 1 %    

Share in energy-related CO2 emissions 3 % 2 %    

Waste generation in the Maldives 216 822 458 270    

Share in total GHG emissions 17 % 17 %    

Carbon dioxide 44 901 90 389    

Methane 162 443 348 955    

Nitrous Oxide 9 478 18 926    

Waste in Thilafushi 164 677 366 219    

Share in total GHG emissions 12,8 % 13,2 %    

Waste outside Thilafushi 52 145 92 051    

Share in total GHG emissions 4,1 % 3,3 %    

Emissions from Male Greater Area (excluding 

industry, transport and resorts) 
360 109 866 399  

  

Share in total GHG emissions 28 % 31 %    

Freon fugitive emissions 37 187 156 338    

Share in total GHG emissions 3 % 6 %    
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5.11.3. Slow growth scenario 

 
2009 2020   2009 2020 

Slow growth 
Bottom-up  Top-down 

GHG emissions of the Maldives  1 284 165 2 182 245  1 326 415 2 173 714 

Total energy consumption  1 030 157 1 567 637  1 072 407 1 559 106 

Share in total GHG emissions 80 % 72 %    

LPG 35 698 113 999  33 470 114 447 

Share in total energy consumption 3 % 7 %  3 % 7 % 

Diesel 836 619 1 183 934  869 854 1 204 081 

Share in total energy consumption 81 % 76 %  81 % 77 % 

Petrol 75 668 149 384  86 877 120 258 

Share in total energy consumption 7 % 10 %  8 % 8 % 

Kerosene 2 911 280  2 911 280 

Share in total energy consumption 0,28 % 0,02 %  0,27 % 0,02 % 

Jet kerosene 79 296 120 040  79 296 120 040 

Share in total energy consumption 8 % 8 %  7 % 8 % 

Energy consumption in Male Greater Area 

(STELCO, water, airport) 
195 433 344 272  

  

Share in total GHG emissions 15 % 16 %    

Share in energy-related CO2 emissions 19 % 22 %    

Energy consumption for electricity generation 

in the Maldives (Utilities, resorts, desalination) 
550 117 781 054  

  

Share in total GHG emissions 43 % 36 %    

Share in energy-related CO2 emissions 53 % 50 %    

Energy consumption from resorts 297 232 407 714    

Share in total GHG emissions 23 % 19 %    

Share in energy-related CO2 emissions 29 % 26 %    

Energy for fishing vessels 116 365 129 825    

Share in total GHG emissions 9 % 6 %    

Share in energy-related CO2 emissions 11 % 8 %    

Transport 275 338 454 308    

Share in total GHG emissions 21 % 21 %    

Share in energy-related CO2 emissions 27 % 29 %    

Land transport 43 478 113 398    

Sea transport 152 564 220 870    

Tourism boats 81 417 120 160    

Inter- and intra Atolls transport 71 147 100 710    

Air transport 79 296 120 040    

Industry (canning, freezing and construction) 27 207 37 779    

Share in total GHG emissions 2 % 2 %    

Share in energy-related CO2 emissions 3 % 2 %    

Waste generation in the Maldives 216 822 458 270    

Share in total GHG emissions 17 % 21 %    

Carbon dioxide 44 901 90 389    

Methane 162 443 348 955    

Nitrous Oxide 9 478 18 926    

Waste in Thilafushi 164 677 366 219    

Share in total GHG emissions 12,8 % 16,8 %    

Waste outside Thilafushi 52 145 92 051    

Share in total GHG emissions 4,1 % 4,2 %    

Emissions from Male Greater Area (excluding 

industry, transport and resorts) 
360 109 710 490  

  

Share in total GHG emissions 28 % 33 %    

Freon fugitive emissions 37 187 156 338    

Share in total GHG emissions 3 % 7 %    
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6. Brief review of current and planned projects in the Maldives 
 

The Business As Usual scenario described above stipulates that no environmental solutions will be 

implemented in the Maldives. This will not be the case and projects to reach carbon neutrality are 

already being implemented. Many others are planned. However we have not modeled the impact of 

these projects, which are still small-scale, on the country’s greenhouse gas emissions.  

 

Three elements should have an impact on the development of these projects in the coming years:  

� Since a few years, privatization of several key environmental services has accelerated green 

growth projects in the Maldives (as shown on Figure 40 on the next page). Yet there is a lack of 

ambitious environmental requirements, especially in Requests for Proposals which are being 

issued on all subjects ranging from housing developments to resorts and airports.  The only 

environmental requirement is too vague to be followed (“compliance with carbon neutral 

policy”).  

� The majority of these projects are about renewable implementation in the Maldives at a local scale. 

The lack of regulatory frameworks is obvious, especially for the new established Utilities. They 

work with both Maldivian and international companies and have very diverse approaches. A 

unified policy has to be built to coordinate the private initiatives. 

� Pledges have been made by various institutions and countries (EU, Germany, Denmark, to name 

just a few…) and action is not always coordinated. Coordination of aid and choosing the correct 

priorities will be instrumental in achieving the goal which the Maldives has set itself. 

 

 

The major green development projects in the Maldives (list realized in October 2010), which have been 

brought to our knowledge, are described below. This list is not intended to be exhaustive, but aims to 

provide an idea of the projects under development. An in-depth review of projects will be carried out 

in the Carbon Neutral Master Plan. 

 

 

6.1. Electricity generation projects 
 

Electricity generation projects are mainly driven by Utilities (see next page for a full overview of 

projects). Private companies are also involved in these projects, such as Renewable Energy Maldives, 

which is involved in the supply of renewable technology in the Maldives and assists the development 

of renewable energy projects in the Maldives. For instance, Renewable Energy Maldives is assisting 

the installation of solar PV in Upper North and Southern Utilities. In Upper North, a 1 MW solar 

station will be installed in Kulhudhuffushi while in Southern Region 2 MW will be installed. In these 

two pilot islands, authorities are also looking into central cooling systems in the newly built buildings 

to decrease energy demand. 
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Northern 
Utility Limited

Planned

Korean technology, 
10 MW of wind 

and solar combined 
with diesel, project 

expected to be 
completed in 2011 

Central Utility 
Limited

Planned

Chinese 
technology, “Smart 

grid” project 
including wind 

and storage

Southern 
Utility Limited

Planned

Indian technology, 
25 MW of wind, 40 

million $ 
investment, IRR of 

12 years, project 
expected to be 

launched in 2011, 
including wind 

and storage, may 
supply resorts

STELCO

Planned

Invitation for bids 
launched in 

November 2010, 20 
MW of “Supply of 

Electric Power 
from Renewable 

Energy Sources for 
Male’ Region”

+

In operation

400 kW of solar 
operated in 2011

 
 

Figure 40: Renewable energy projects carried out in the Maldives by Utilities 

Source: BeCitizen
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6.2. Other projects 

 

There are also projects in the following sectors.  

 

� Transport. Renewable Energy Maldives is currently working on 2 transport-related projects:  

� a full solar-powered dive vessel (capacity of 10 passengers), which may be ready to 

operate by January 2011.  

� electric motors for solar and diesel powered dhonis (Maldivian boats). The boat was 

displayed at the Boat Show in October 2010 in the Maldives. 

� Energy recovery. Renewable Energy Maldives has installed a demonstration plant of heat 

absorption chiller in Emboodhoo. 

� Energy recovery. The Male Water and Sewerage Company (MWSC) has developed energy 

recovery systems for new desalination plants. Such systems provide 50 % energy savings. 

� Waste management. The IFC has developed a waste management project to support the 

generation of a Public Private Partnership (PPP) with an international contractor company. 

The award will be contracted to the successful bidder by 4th December 2010 but the project is 

expected to commence in 2012. The WMC is now looking for an incineration solution. The 

company expects that from 2011, all waste dumped in Thilafushi will be incinerated. The 

company is also looking at other locations to build smaller incinerators (1 MW of electricity) in 

Addu and Kulhudhufushi and will launch awareness programs. Even if incineration is far 

from being the best solution especially compared to anaerobic digestion of organic waste, this 

solution may represent a major reduction of methane GHG emissions from waste. 
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7. Conclusion: priority areas 
 

The GHG Inventory we have achieved for year 2009 enabled us to identify several areas we 

considered to be key for reducing GHG emissions of the Maldives. In addition, GHG emissions trends 

we estimated between 2009 and 2020 confirmed that these sources of emissions are expected to have a 

significantly growing impact on the country’s emissions in a business as usual scenario. These priority 

areas can be divided into the following categories: 

� Energy efficiency 

� Renewable Energy  

� Low carbon transportation 

� Waste as a resource 

� Carbon sequestration  

� Offsetting 

 

All these issues will need to be an integral part of a positive urban planning and positive resorts 

program, where housing and resort developments can become energy positive, producing more 

energy than what they consume, managing waste as a resource, and producing drinking water and 

treating wastewater in an environmentally-friendly manner.  

 

We have provided some idea of the potential that can be reached for each of these priority areas as 

well as initial thoughts on solutions, which shall be assessed in much more detail in the Carbon 

Neutral Master Plan, which will be looking at the public policy tools, specific technological solutions, 

specific financing mechanisms designed to implement solutions.  

 

Below is a mapping of the different technical solutions that could help the Maldives reduce their GHG 

emissions. This is only a first overview of the possible actions that could be taken in the country and it 

does not pretend to be exhaustive. It only focuses on energy efficiency and renewable energy. Besides, 

specific feasibility studies will have to be carried on in order to validate and further assess the 

potential of these technologies. 
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Table 22: Overview of different solutions relevant for the Maldives 

Source: BeCitizen 

 
 

 

 

 

Substitute Reuse-Recycle Reduce 

Resorts � Small wind 

� Ground-mounted or 

floating PV farms 

� Battery storage 

� Solar water heating 

� Heat pump for water 

heating 

� Deep seawater air 

conditioning 

� Biomass electricity 

� Natural ventilation 

� Combined heat and 

power (CHP) 

� Combined cycle power 

generation 

� Washing machines hot 

water from CHP 

� Efficient cooling & 

freezing 

� Efficient light bulbs and 

appliances 

� Efficient desalination 

(e.g. pressure recovery 

system) 

� Water pumping efficiency 

measures 

� Lighting movement 

sensor 

Electricity 

Generation 

in Male 

� Offshore wind 

� Rooftop or floating PV 

system 

� Biomass electricity 

� Combined heat and 

power (CHP) 

� Combined cycle power 

generation 

� Energy efficient 

transformers 

Residential 

Male 

� Solar cooling 

� Solar PV systems 

� Small wind 

� Solar water heating 

� Efficient cooling/freezing 

� Efficient light bulbs 

� Efficient appliances 

� Efficient cook stoves 

� Efficient desalination 

(e.g. pressure recovery 

system) in Male and 

Atolls 

Others � Waste to energy plants 

� Biogas production from 

waste 

� Biodiesel from fish waste 

Other CH4 abatement 

from waste 

� Recycled fraction 

� Efficient public transport  

� Bicycles instead of 

motorcycles 

� Biodiesel public transport 

Transport � Biodiesel vehicles for 

public transports 

� Solar boats for public, 

private or tourism 

transport 

� Combined heat and 

power (CHP) 

� Efficient cooling & 

freezing 

� Efficient light bulbs 

distribution 

� Efficient cook stoves 

� Efficient appliances 

Residential 

Atolls 

� Small wind 

� Ground-mounted or 

floating PV farms 

� Battery storage 

� Solar water heating 

� Heat pump for water 

heating 
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Laws will play a major role in the green development of the Maldives and it will certainly need a clear 

and ambitious regulation framework. In the building sector, thermal regulations will be necessary to 

ensure that every new building in the country complies with the requirements of ambitious energy 

performance standards. This will help reducing dramatically the freezing and cooling needs of the 

country. In the same way, retrofitting regulations will have to be introduced in order to improve the 

insulation of, at least, a part of the most energy consuming buildings. Laws will also have to introduce 

incentive measures aiming at favoring environmentally friendly solutions. On the one side, renewable 

energy and clean technology taxes in all the different sectors of the Maldivian economy should be 

reduced in order to boost their market penetration. On the other side, technologies emitting large 

amounts of GHGs should be charged with additional taxes to fund green projects in the Maldives. 

 

An appropriate regulatory framework should enable the local private sector to take part in the 

national effort by choosing greener solutions to run their businesses. Moreover, it will encourage 

foreign companies to invest in green development projects and attract clean technologies providers. 

Obviously, an important effort will have to be made by resorts for two main reasons. First, they 

represent a very large part of the country’s emissions. Second, their clients are often rich and could 

provide a international eco-funding through a tax system on the bednight price. 

 

In the end, a very important task will be to educate the population in accordance with the Maldives 

development strategy. Maldivians need to be sensitized on the worldwide environmental issues and 

their country to support their government’s development choices. But most of all, this will be a very 

beneficial investment some years later when an environmentally sensitive generation will make the 

appropriate behavioral choices and push to turn to a greener way of life. 

 

All specific levers and solutions shall be analyzed in detail in the Carbon Neutral Master Plan. 
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Annexes 

 

1. List of interviewed stakeholders 

 

Central Utilities Abdulla Jameel MD 

Department of National 

Planning Mohamed Imad Assistant Executive Director 

Housing Development 

Corporation Limited Suhail Ahmed MD 

Housing Development 

Corporation Limited Mahjoob Shujau   

Invest Maldives Fathimath Niuma   

Maldives Airports Shiyama Ibrahim Executive Secretary 

Maldives Custom Services Moomina Rasheeda   

MHTE Mohamed Asif Climate Change Analyst 

Ministry of Environment Ahmed Saleem Permanant Secretary 

Ministry of Environment Ahmed Ali   

Ministry of Environment Mohamed Shareef Deputy Minister 

Ministry of Environment Mohamed Aslam Minister 

Ministry of Environment Fathimath Raufa Assistant 

Ministry of Fisheries and 

Agriculture Mohamed Ali State Minister 

Ministry of Fisheries and 

Agriculture Aminath Shafia State Minister 

Ministry of Foreign Affairs Ahmed Naseem State Minister 

Ministry of Tourism Ali Sawaad Minister 

Ministry of Tourism Thoyyib Mohamed  Permanent Secretary 

Ministry of Tourism Ahmed Solih Director General 

Ministry of Tourism Aishath Ali  Assistant Director 

Ministry of Tourism Moosa Zameer Hassan  Assistant Director 

Ministry of Transport Maizan Adam Maniku State Minister 

Ministry of Transport Ibrahim Mohamed Rasheed Under Secretary 

MTCC Hawwa Huzaima Executive 

MWSC Mohamed Ahmed Didi MD 

MWSC Ahmed Mujthaba Operations Manager 

Northern Utilities  Ali Hassan MD 

President's Office Ibrahim Haleem   

President's Office Aminath Shauna Deputy Under Secretary 

President's Office Rifsheena Mohamed   

Renewable Energy Maldives Hudhu MD 

Soneva Fushi Laurie Burr General Manager 

Soneva Fushi Piet Van Zyl 

Area Property Maintenance 

Manager  

Soneva Fushi Anke Hofmeister 

Marine Biologist & Environmental 

Manager 

South Central Utilities  Ahmed Nasheed CH 

Southern Utilities  Ahmed Zareer CH 

STELCO Ibrahim Athif Senior Engineer 
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STELCO Mohamed Rasheed  CEO 

STELCO Zaid Mohamed  Chief Technical Officer 

STELCO Ali Azwar Chief Operations Officer 

STELCO Ahmed Niyaz  Director 

STELCO Ibrahim Nizam  Engineer 

STELCO Ahmed Azleem Senior Planning Officer  

STO Sana Mansoor CEO 

STO Abdulla Shafeeu Mahmood General Manager 

Thilafushi Corporation Mohamed Latheef 

Manager Corporate Affairs and 

Legal 

Thilafushi Corporation Ibrahim Riyaz MD 

Thilafushi Corporation Mohamed Zahir CEO 

Thilafushi Corporation Adly Rasheed Board member 

Thilafushi Corporation Mohamed Wafir Board member 

UNDP Mohamed Inaz Assistant Resident Representative 

Upper North Utilities  Abdulla Waheed MD 

Upper South Utilities  Ahmed Saeed Mohamed MD 

Waste Management Corp Ali Rasheed MD / CEO 

NA Paul Roberts 

Consultant on International Media 

and Communication 

 

2. Emissions from combustion activities (IPCC format) in 2009 

 

GREENHOUSE GAS SOURCE AND SINK CATEGORIES CO2 CH4 N2O NOx CO NMVOC SO2 

Fuel Combustion Activities 1 077 347 0 9 9 9 9 0 

Energy Industries 692 160 0 9 9 9 9 0 

Transport 385 187 0 0 0 0 0 0 

Civil Aviation 79 296 0 0 0 0 0   

Road Transportation 153 327 0 0 0 0 0   

Railways 0 0 0 0 0 0   

Navigation 152 564 0 0 0 0 0   
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