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PREFACE 
 

The Tuvalu 2012 energy statistics booklet is produced by the Tuvalu department of Energy to provide 
the Government of Tuvalu, business community and the general public with a better understanding of 
energy data trends, milestones, and relationships. 
 
The 2012 report is to be the first of its kind to be produced for Tuvalu and it provides an insight into the 
country’s energy balance, socio-economic history, sources of net energy supplies, end-use sectors, and 
selected macroeconomic variables. 
 

The first chapter looks at socio economic information and its relation to energy prices with the 

subsequent chapters looking at Tuvalu’s energy flow at various stages of production and imports, 

transformation and consumption by end users. The report also includes in-depth analysis of end use 

consumption sectors (transport, commercial, industrial & government, fisheries, residential, community 

and social services). 

The analysis and tables presented in the booklet are extracted from the Tuvalu energy database with 

their respective units and conversion factors. Reference raw data and information for the energy 

database was collected from key energy stakeholders in Tuvalu – TEC, Pacific Energy, Sulani, Mackenzie 

and local retailers. Some of the production and consumption figures have been estimated because of 

lack of desegregated data e.g. the compilation of biomass consumption figures. The analysis relied on 

secondary data from the statistics office. Moreover, due to rounding off of certain figures, the totals in 

some cases may not be exactly equal to the sum of displayed data. 

 

The common unit of energy (joules) is used in the final analysis of the energy balance.  

 

All prices are in nominal Australian dollars unless stated otherwise. 
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1  Socio & Economic Performance 

1.1 Population and household demographic 

  
2002 census 2012 census 

Island 
Land area 
(km2) 

No. of 
Household  

Population 
density 

No. of 
Household  

Population 
density 

Nanumea 3.87 128 172 114 144 

Nanumaga 2.78 119 212 116 173 

Niutao 2.53 143 262 125 240 

Nui 2.83 108 194 138 191 

Vaitupu 5.6 237 284 227 279 

Nukufetau 2.99 118 196 124 181 

Funafuti 2.79 639 1610 846 2220 

Nukulaelae 1.82 68 216 67 178 

Niulakita 0.42 8 83 7 71 

 
25.63 1568 373 1764 423 

Source: Tuvalu Statistics 

Shown graphically below is a comparison of household number and population density from the 2002 

and 2012 census. Of particular interest is the population density in Funafuti which stands at around 

2220 people/km2 which is 5 times the national average of 423 people/km2 in 2012.  
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1.2 Currency exchange comparison  

  Oanda Tuvalu national bank 

  AUD /USD FJD /USD NZD/USD AUD/NZD 

Jan 0.9639 1.7959 1.2549 1.0382 

Feb 0.9335 1.7453 1.2012 1.0716 

Mar 0.9431 1.7527 1.2135 1.0557 

Apr 0.9646 1.7711 1.2211 
 May 0.9958 1.8086 1.2813 0.9997 

Jun 1.0084 1.8421 1.2948 0.9959 

Jul 0.9762 1.7981 1.2546 1.0291 

Aug 0.9520 1.7688 1.2316 1.0323 

Sep 0.9619 1.7702 1.2250 1.0598 

Oct 0.9723 1.7726 1.2199 1.0291 

Nov 0.9631 1.7700 1.2210 1.0396 

Dec 0.9558 1.7595 1.2057 1.0457 

Source: www.oanda.com  
              Tuvalu Energy office 
 

Provided in table is the currency exchange comparison of the Australian, New Zealand and Fiji dollar 

equivalent prices to 1 USD. The currency exchange comparison is sourced from the international 

exchange rates - OANDA with the Australian dollar further compared to the Tuvalu national bank 

exchange rates. Fiji and New Zealand being the major trading port for Tuvalu is included in the table of 

comparison. Shown graphically below is a comparison of the exchange rates for the 12 month period in 

2012. Significant differences in the Australian dollar exchange rates occurred in the first quarter of 2012. 
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1.3 Petroleum fuel prices 

1.3.1 International crude oil & refined oil prices 

 

Source: Secretariat of the Pacific Community (SPC) 

Provided is the monthly comparison of international market prices for crude oil (Dated Brent) and the 

prices of refined petroleum products. The price of crude oil and refined products are hovering over 

US$100 per barrel ($0.63/l). The months of May to July recorded lower than average prices for the year 

2012. 
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1.3.2 Wholesale fuel prices  

Source: Tuvalu Energy Office 

Provided is the monthly comparison of landed wholesale prices of diesel, kerosene and petrol. In 2012, 

average wholesale prices ranged from $1.61/l for kerosene, $1.63/l for diesel to $1.65/l for petrol. The last 

quarter of 2012 recorded above average fuel prices.  
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1.3.3 Retail fuel prices 

 

 

 

 

 

 

 

 

 

Source: Tuvalu energy office 
 
Provided above is a comparison showing the average monthly fuel retail prices for diesel, kerosene and 

petrol. Trend in prices showed an increasing pattern from January to October with the last two months 

recording a fairly constant level.  

Provided below are selected quarterly comparisons of retail prices as sold from the retailers  
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1.3.4 Breakdown of associated costs that adds up to the average retail price at the pump.  
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1.4 CPI, Inflation rate & trade 

1.4.1 CPI and, Inflation rate 

Base November,2010 = 1000         

ITEMS GROUPS 
2012 

Feb-12 May-12 Aug-12 Nov-12 

Total Food Group 1025.32 1026.15 1023.30 1025.21 

Total Alcohol & Tobacco 970.09 958.56 964.65 965.67 

Total Clothing & Textiles 870.69 865.27 868.49 868.49 

Total Transport Group 1067.61 1086.39 1125.33 1125.33 

Ship Fares 1000.00 1000.00 1000.00 1000.00 

Air Fares 948.28 948.28 948.28 948.28 

Bus Fares 1000.00 1000.00 1000.00 1000.00 

Private Transport 1096.71 1124.12 1174.79 1174.79 

Total Housing Group 1013.20 1029.65 1018.77 1019.35 

House Rentals 1000.00 1000.00 1000.00 1000.00 

House Maintenance 1009.74 1043.66 993.29 996.38 

Fuel & Electricity 1019.16 1040.06 1037.24 1037.24 

Household Appliances) 1015.17 1015.17 1015.17 1015.17 

Total Misc. Group 1030.94 1104.11 1105.15 1105.15 

  
   

  

All Groups 1016.30 1029.70 1029.92 1030.96 

Annual Inflation Rate 1.05 1.85 1.43 1.34 

Quarterly Percentage Change -0.10 1.32 0.02 0.10 

Average Annual Percentage Change 0.80 1.41 1.54 1.42 

              Source: Statistics Office 

1.4.2 Trade - Imports (FOB prices) 
  Alcohol & 

Tobacco 
Clothing Construction Food Fuel Other Total 

  

First 
Quarter 79,902.43  88,781.32  1,157,675.95  1,590,376.00  958,777.28  707,407.88  4,582,920.88  
Second 
Quarter 109,665.87  109,382.75  1,134,677.00  1,631,881.86  523,393.12  1,009,150.12  4,518,150.72  
Third 
Quarter 4,716.02  

 

14,270.90  58,925.97  

 

6,255.73  84,168.62  
Fourth 
Quarter 367,713.98  230,935.64  1,726,113.39  2,647,445.80  1,840,645.31  1,776,564.28  8,589,418.41  

Source: Statistics Office 
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1.4.3 Fuel imports (at FOB prices) 

 

Source: Statistics Office 

1.5 Petroleum fuel retailers in Tuvalu 

 

 

 

 

 

 

Source: Department of Energy 
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2 Tuvalu Energy Balance - 2012 

Energy content in Tera Joules 

  

Coconut 
Residues 

Fuelwood & 
Wood 
Waste 

Total 
Biomass 

ADO DPK LPG MOGAS AVGAS 
Solvents, 

Lubricants & 
Bitumen 

Total 
Petroleum 

Electricity 
Grid 

Electricity 
Off Grid 

Solar 
TOTAL 

ENERGY 

ENERGY PRODUCTION AND SUPPLY 
  

  
      

  
   

  

Indigenous Production 8.1 2.6 10.7 
      

0.0 
  

0.3 11.0 

plus Imports 
  

0.0 114.8 7.8 2.7 30.1 0.0 0.2 155.6 
   

155.6 

minus Re-exports 
  

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
   

0.0 

minus Stock Changes (A) 
  

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
   

0.0 

+/- Statistical Discrepancy 
  

0.0 -16.0 -0.5 -1.3 -10.6 0.0 0.0 -28.4 
   

-28.4 

= TOTAL ENERGY SUPPLY 8.1 2.6 10.7 98.8 7.3 1.4 19.6 0.0 0.2 127.2 0.0 0.0 0.3 138.2 

minus CONVERSION SECTOR 
  

  
      

  
   

  

Petroleum Refining 
  

0.0 
      

0.0 
   

0.0 

Electricity Generation - Grid 
connection  (B) 

  
0.0 53.0 

    
0.2 53.1 -21.9 

 
0.3 31.5 

Electricity Generation - Small scale 
use  (c) 

  
0.0 0.0 

  
0.1 

  
0.1 0.0 0.0 0.0 0.1 

Co-generation Industries (D) 
  

0.0 
      

0.0 
   

0.0 

Own Fuel Use & Losses (E) 
  

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.2 0.0 
 

4.2 

= NET OR FINAL ENERGY SUPPLY 8.1 2.6 10.7 45.8 7.3 1.4 19.5 0.0 0.0 74.0 17.8 0.0 0.0 102.5 

for END-USE SECTOR 
CONSUMPTION 
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0.0 
  

0.1 
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4.5 

Commercial Sectors 
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Community & Social Services 0.0 0.0 0.0 
 

0.1 0.2 
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Residential 8.1 2.6 10.7 
 

2.6 0.9 0.0 
  

3.6 7.4 0.0 0.0 21.6 

Solvents, Lubricants & Bitumen 
  

  
     

0.0 0.0 
   

0.0 

= FINAL ENERGY CONSUMPTION 8.1 2.6 10.7 45.8 7.3 1.4 19.5 0.0 0.0 74.0 17.8 0.0 0.0 102.5 
 
(A) If 'Stocks' have decreased (shown as a negative) then they have been made available for consumption and consequently add to the 'Total Energy Supply'.  An increase in the 'Stocks' level (shown as a positive) reduces the amount available for 'Supply'.  
(B) 'Total Energy' for 'Electricity Generation - Grid connection'  represents the energy lost in the conversion of fuels into electricity in the thermal electricity generation process.  Conversion losses are of the order of 70% of the fuel input.  
(C)Total Energy for 'Electricity generation - small scale use' represent the energy lost in the conversion of fuels into electricity for Small scale  users such as Mini grid systems, offgrid units, and back up power generation. Conversion losses are usually in the order of 70%. 
(D) 'Co-generation Industries' convert input fuels to both electricity and process heat.  The conversion process is shown in the 'Conversion Sector', while final consumption of the electricity and process heat is shown in the appropriate 'End Use Sector'. 
(E) 'Own Fuel Use and Losses' is the sum of power stations' and petroleum refineries' own use, plus the losses involved in power transmission and distribution. 
(F) After generation, Gris connected solar generation combine with 'Electricity' generated in thermal power stations to become part of the general electricity supply. 'Indigenous Production' of solar electricity Electricity' is a measure of the electricity generated from these energy 
sources. 
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2.1 Energy Overview 
Shown below is the graphical representation of the 2012 energy balance for Tuvalu. 
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3 PETROLEUM 

3.1 FUEL IMPORTS 2012  
Provided below is a comparison of the 2012 fuel imports for Tuvalu showing the monthly trend and 

quarterly breakdown by product type of fuel imports.  

 

Source: Department of Energy 
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3.2 Fuel imports by suppliers 

 

Source: Department of Energy 

Provided above is a monthly comparison of fuel imports by wholesale suppliers. Pacific Energy being the 

major supplier of fuel to tuvalu usually import their fuel in a local coastal tanker once in every two  

months. The other importers usually use  tanktainers and 200 litre drums in  general cargo vessel that 

comes in nearly every month.  
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3.3 FUEL CONSUMPTION 

3.3.1 Breakdown by fuel product type consumed 

Provided below is a comparison of the 2012 fuel consumption for Tuvalu showing the monthly trend and 

quarterly breakdown by product type of fuel.  

 

Source: Tuvalu energy database 
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3.3.2 Breakdown by End Use Sector consumption 

Provided below is a comparison of the petroleum consumption by end use sectors showing the monthly 

trend and quarterly consumption breakdown. Selected estimates were undertaken to account for the 

share by end use sectors as desegregate data of the specific fuel sales by customer were not available. 

 

Source: Tuvalu energy database 
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3.3.4 Petroleum Fuel storage capacity  

Provided below is a tabulated list of the fuel tanks available in Tuvalu. 

Fuel Type Tank 
Type 

Location Storage 
Capacity 

Fuel Supply description 

Diesel AST1 Pacific Energy 
Terminal 

477,000 litres Underground pipeline to wharf. Fuel delivered to 
Funafuti by a Local coastal tanker (LCT) owned by 
Pacific Energy. LCT berths at the old wharf and 
deliver fuel to pipeline attached. 

Diesel AST Pacific Energy 
Terminal 

50000 litres 

Diesel AST Pacific Energy 
Terminal 

50000 litres 

Diesel AST Pacific Energy 
Terminal 

50000 litres 

Diesel AST Tuvalu Electricity 
Corporation 

150,000 litre Fuel trucked from Pacific Energy terminal to TEC. 

Diesel AST Tuvalu Electricity 
Corporation 

150,000 litre 

     

Petrol AST Pacific Energy 
Terminal 

50000 litres Same fuel delivery approach as diesel above. 

Petrol AST Pacific Energy 
Terminal 

50000 litres 

     

Kerosene (Jet 
fuel) 

Iso-tainers Tuvalu Fuel  22,000 litres Fuel carted in iso-tainers by Matson shipping from 
Fiji and NZ . Primary supplier from Fiji that sells to 
Tuvalu Fuel is Pacific Energy. Fuel is carted on 
trucks from the wharf to the airport vicinity. 

Kerosene (Jet 
fuel) 

Iso-tainers Tuvalu Fuel  22,000 litres 

     

LPG Isotainers Mackenzie  22,000 litres  

     

1. AST – above surface tanks 

2. Storage capacity information from Mackenzie and Sulani currently not available. 
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4 Power 

4.1 Electricity generation and station operation indicators 
Provided below is a comparison of the grid connected electricity generation for Tuvalu with further 

detailed comparison by island generation and fuel source. At the compilation of the report – selected 

solar generation monthly data for Funafuti and Vaitupu were yet to be compiled. The remaining months 

has been estimated with comparison to 2012 Tuvalu electricity cooperation annual report.  
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4.2 End Use Electricity Consumption 

4.2.1 Electricity consumption by customer sector  

Provided below is a comparison of the grid connected electricity consumption that is supplied by Tuvalu 

electricity cooperation (TEC) showing the monthly trend and quarterly consumption breakdown. TEC 

customer records are mainly provided in three groups as commercial, government and residential in line 

with their tariff application by customer category. Generally Industrial customers are grouped with 

government. 

 Source: Tuvalu Electricity Corperation 
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4.2.2 Electricity consumption by island 

 

 Source: Tuvalu Electricity Corperation 
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4.3 Average monthly electricity consumption per sector customer 

 

 

 

Source: Tuvalu Electricity Corperation 
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5 Renewable Energy  

5.1 Biomass 
Shown below is the 2012 estimated biomass consumption for Tuvalu which  is mainly accounted from 
the residential sector and is calculated and compared based on referenced sources from the following 
reports and surveys: 

1. 2002 census and HIES 2004/2005 reports on share of Household with access to open fire and 
wood stove cooking facilities. 

2. Biomass Energy Potential in Tuvalu by Sarah L. Hemstock 
3. Selected surveys in Funafuti  by the Department of Energy 

Tonnes of 
biomass 
consumed 

Funafuti Outer Islands 

Firewood (te) Coconut residue (te) Firewood (te) Coconut residue (te) 

Open fire 1.6 5.9 109.7 412.7 

wood stove 0.4 1.6 19.9 74.7 

Umu 2.1 8.0 19.4 73.1 
Source: Tuvalu energy database 

 Energy content  

of biomass 
consumed 

Funafuti Outer Islands 

Firewood (GJ) Coconut residue (GJ) Firewood (GJ) Coconut residue (GJ) 

Open fire 26.9 82.8 1876 5778 

wood stove 7.1 21.9 339.6 1,046.0 

Umu 36.2 111.5 332.3 1,023.3 
Source: Tuvalu energy database 
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6 End use energy consumption  
Provided below is a comparison showing the compiled energy consumption of the end use sector. 

Further detailed breakdown by sector consumption is provided in the sections of this chapter.  
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6.1 Transport Sector 

6.1.1 Fuel consumption trend in the Transport sector 

Shown graphically below is a comparison of the energy consumed in the transport sector in Tuvalu for 

2012. Diesel fuel consumption accounts for around 68% of transport fuel consumed. Kerosene 

consumption is mainly accounted for aviation (international flights). 
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6.2 Government and industrial sector 
End use energy consumption from the government and industrial sector is only recorded from electricity 

as per sales record by the Tuvalu electricity cooperation. Accordingly, monthly electricity consumption 

trend in 2012 recorded low consumption pattern in the second half of the year as compared to the first 

half. Apart from November and July, the rest of the months in the second half of 2012 recorded below 

average consumption figures.  

By island consumption, 94% of the total electricity consumption in the government and Industrial sector 

is consumed in Funafuti. 

 

 

 

 

0

72

144

216

288

360

432

504

576

0

20

40

60

80

100

120

140

160

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

G
J 

M
W

h
 

End use energy consumption from the government and Industrial sector. 

Government & Industrial

0

50

100

150

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DECEl
e

ct
ri

ci
ty

 c
o

n
su

m
p

ti
o

n
 (

M
W

h
) End use electricity consumption for the 

government and industrial sector 

Funafuti Vaitupu Nukufetau Niutao

Nui Nanumaga Nanumea Nukulaelae

Funafuti 
94% 

Vaitupu 
4% 

Nui 
1% 

Nanumag
a 

1% 

Breakdown of government and 
industrial elelctricity consumption by 

islands. 



28 
 

 

6.3 Commercial Sector 
Shown graphically below is a comparison of the monthly trend in energy consumption in the commercial 

sector. 95% of the total energy consumed in this sector is sourced from electricity which predominantly 

meets all commercial building energy needs. LPG and DPK contribution in the commercial sector is 

mainly accounted from restaurants and hotels for cooking and water heating.  

    

6.4 Fishing Sector  
Provided below is the monthly trend in fuel consumed in the fishing sector of which motor gasoline or 

benzene accounted for 82% of the total fuel consumed. The heavy consumption in motor gasoline is 

attributed to the many outboard boats which mainly are used for informal fishing in Funafuti and the 

Outer islands. There is only one vessel (Manaui) in Tuvalu that is commercially involved in fishing. Diesel 

consumption in the fishing sector is accounted for the vessel – Manaui. 
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6.5 Agriculture 
Provided is a comparison in energy consumption from the agriculture sector which is mainly accounted 

from the Taiwan funded project in Funafuti. Energy used is mainly sourced from diesel and mogas which 

are utilised for farming. 

 

 

6.6 Community & Social services 
Shown is a comparison of energy use in the community and social services on cooking gas and kerosene 

for cooking and water heating purposes in kitchens of hostels, and religious organisation that is 

classified under the community and social services.  
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6.7 Residential sector 
Provided below is a comparison of energy consumption in the residential sector of which biomass 

consumption accounts for 50% of total consumption. Biomass, Kerosene and LPG energy sources are 

mainly used for cooking and boiling of water. Based on the 2002 census around 5.2% of household still 

have access to kerosene lanterns.  
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Annex A: Energy Conversion Factors 
The following factors are indicative, because a fuel’s specifications vary with source, time, place, temperature, etc.  The 

energy factors measure the gross energy content of the fuel. 

1. Liquid Fuels      

 Mega joules per Litre Litres per Tonne Gigajoules per Tonne 

LPG (Propane) 25.3 1960 49.6 

LPG (Butane) 27.7 1730 49.0 

Aviation Gasoline (Av Gas) 33.2 1410 46.8 

Motor/Automotive Gasoline (Mogas) 34.6 1340 46.4 

Dual Purpose Kerosene (DPK) 36.8 1260 46.4 

Automotive Diesel Oil (ADO) 38.6 1180 45.6 

Industrial Diesel Oil (IDO) 39.0 1150 44.9 

Fuel Oil - high sulphur (FO) 40.8 1050 42.9 

Ethanol (PNG only) 23.4 1266 29.6 

Solvents/White Benzene 34.0 1420 48.1 

Lubricants and Greases 38.8 1120 43.4 

Bitumen 44.0 980 42.7 

Crude Oil (PNG Kutubu Light) 35.9 1249 44.9 

Coconut Oil 34.9 1100 38.4 

2. Solid Fuels 

 Gigajoules per Tonne 
Charcoal 30.0 

Fuel wood/Wood waste (40% mcwb)
1
 10.8 

Fuel wood/Wood waste (13% mcwb)
2
 17.1 

Coconut Palm Wood 11.5 

Coconut Residues
3:

  

  Shell (15% mcwb harvested) 14.6 

  Husk (30% mcwb harvested) 12.0 

 Average (air dry shell and husk)
4
 14.0 

3. Gaseous Fuels 

 Mega joules per Cubic 

Metre 

Mega joules per Cubic 

Foot 

Natural Gas 39.0 1.1 

Methane 37.7 1.1 

* Approximate figures at 15C. 

4. Electricity 

 Mega joules per kWh 

Electricity 3.6 

1. Typical moisture content of undried sawmill 

residue and timber merchant fuelwood. 

2. Typical moisture content of air dried 

fuelwood and residue. 

3. Average yield of 2.93 air dry tonnes of 

residue per tonne of copra produced. 

4. Proportion: kernel 33%, shell 23 % and 

husk 44% by dry weight. 
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5. Metric and Other Physical 

Conversion Factors  

  

Length 
1 metre = 100 CM 
  = 39.3701 inches (") 
 = 3.28084 feet (') 
 = 0.001 kilometre (km) 
 
1 kilometre = 1,000 metres (m) 
    = 0.621371 mile 
 
1 international nautical mile 
 = 1.85318 kilometres (km) 
 = 1.15088 miles 

 
Area 
1 square metre 
 = 10.7639 square feet (squ.ft) 
 = 1.19599 square yards 
 
1 acre       = 4,840 square yards 

 = 4,046.86 square metres (m
2

) 
 = 0.404686 hectares 
 

1 hectare  = 10,000 square metres (m
2

) 
  = 2.47105 acres 

 = 0.01 square kilometres (km
2

) 
 
1 square kilometer = 100 hectares 
                  = 0.386102 square miles 
 
1 square mile   = 640 acres 
          = 258.999 hectares 

          = 2.58999 square kilometres (km
2

) 
 

Volume 
1 litre (l)   = 61.0238 cubic inches (cu") 
 = 1.75975 pints 

 = 1 cubic decimetre (dm
3

) 
 = 0.264170 American gallons 
 = 0.0353147 cubic feet (cu ft) 
 
1 hectolitre = 100 litres 
 
1 American gallon 
 = 231 cubic inches (cu") 
 = 3.78544 litres (l) 
 = 0.133681 cubic feet (cu ft) 
 = 0.0238095 American barrels  

 
1 American barrel (bbl) = 158.757 litres (l) 
                          = 9,687.95 cubic inches (cu") 
                          = 42 American gallons 
                         = 5.60645 cubic feet (cu') 

                          = 0.158757 cubic metres (m
3

) 

 
1 cubic metre   = 1,000 litres (l) 
          = 264.170 American gallons 
           = 6.29894 American barrels (bbl) 
           = 35.3147 cubic feet (cu ft) 

Mass 
1 kilogram (kg) = 1000 g 

          =2.20462 pounds (lbs) 
         = 0.001 tonne (te) 

 
1 tonne (te)   = 1,000 kilograms (kg) 
                         = 2,204.62 pounds (lbs) 
        = 1.10231 short tons 
        = 0.984206 long tons 
 
1 American (short) ton = 2,000 pounds (lbs) 
                         = 0.892857 long tons 
                        = 0.907185 tonnes (te) 
 
1 Imperial (long) ton    = 2,240 pounds (lbs) 
                        = 1.12 short tons 
                         = 1.01605 tonnes (te) 
 

 
Energy and Power 
1 international table (IT) calorie = 4.1868 joules (J) 
 
1 megacalorie (IT) = 1,000,000 calories 
                 = 3968.32 BTU 
                 = 1163 watt hours (Wh) 
                 = 4.1868 megajoules (MJ) 
 
1 joule (J) = 0.238846 calories (IT) 
 
1 megajoule (MJ) = 1,000,000 joules (J) 
               = 947.817 BTU 
               = 277.778 watt hours (Wh) 
               = 238,846 calories (IT) 
               = 0.0238846 koe 
 
1 kilogram of oil equivalent (koe)  
 = 41.868 megajoules (MJ) 
 = 10 megacalories 
 
1 tonne of oil equivalent (TOE) 
 = 41.868 gigajoules (GJ) 
 = 10 gigacalories 
 
1 kilowatt hour (kWh) 
 = 3,412.14 (BTU) 
 = 859.845 kilocalories (IT) 
 = 3.6 megajoules (MJ) 
 = 1.34102 horsepower hours 
 
 

Reference Sources: 

1. Department of Primary Industries and Energy, Australia. 

2. World Bank PREA reports 1992. 
3. Energy Data and Conversion Factors (New Zealand 

Energy R&D Committee 1984). 
4. Petroleum Economist and the Steinmuller ‘Pocket Book’, 

based on the international system of units (SI).   
5. IEA Statistics Manual 
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