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1.	 The previous policy relaxation concerned married couples where both part-

ners had no siblings.

2.	 World Population Prospects: Key findings & advance tables, 2015 Revision, 

United Nations, Department of Economic and Social Affairs, Population Divi-

sion, New York, New York, 2015. Available at: https://esa.un.org/unpd/wpp/

publications/files/key_findings_wpp_2015.pdf 

3.	 The Gini coefficient is used to measure the dispersion of GDP per capita 

across the 11 regions with the aim of analyzing income inequality across 

them. A Gini coefficient of zero expresses perfect equality, a situation in 

which all values are the same (for example, in which every region has the 

same income per capita), while a Gini coefficient of 1 represents maximal 

inequality.

4.	 Lakh is a unit in the Indian numbering system equal to 100,000.

5.	 “China coal consumption drops again”, The Guardian, 29 February 2016. 

Available at: https://www.theguardian.com/environment/2016/feb/29/china-

coal-consumption-drops-again.

6.	 “Global coal consumption fell in 2015; oil’s market share rose to a 16-year 

high”, Institute for Energy Research, 15 June 2016. Available at: http://insti-

tuteforenergyresearch.org/analysis/global-coal-consumption-fell-2015-oils-

market-share-rose-16-year-high. 

7.	 “New French energy policy to limit nuclear”, World Nuclear News, 18 June 

2014. Available at: http://www.world-nuclear-news.org/np-new-french-ener-

gy-policy-to-limit-nuclear-1806144.html.

8.	 2016 Hydropower Status Report, International Hydropower Association,  

London, UK, 2016. Available at: https://www.hydropower.org/2016-hydro-

power-status-report. 
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10.	 Schiffer, Dr. Hans-Wilhelm, “2050 by 2050: What are the energy scenari-

os?”, PowerPoint presentation at the World Hydropower Congress in Beijing, 

20 May 2015. Available at: https://hydropower.devcloud.acquia-sites.com/

sites/default/files/publications-docs/Hans-Wilhelm-Schiffer-World-Energy-

Council-2050-by-2050-World-Hydropower-Congress.pdf.

11.	 Renewables 2016: Global Status Report, Renewable Energy Policy Network 

for the 21st Century (REN21), Paris, France, 1 June 2016. Available at: 

http://www.ren21.net/wp-content/uploads/2016/06/GSR_2016_Full_Re-

port_REN21.pdf. 

12.	 “The Power to Change: solar and wind cost reduction potential to 2025”, 

International Renewable Energy Agency (IRENA), Abu Dhabi, UAE, June 

2016. Available at: http://www.irena.org/DocumentDownloads/Publications/

IRENA_Power_to_Change_2016.pdf. 
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13.	 “2030 climate & energy framework”, European Commission, Brussels,  

Belgium, 22 September 2016 (last update). See: http://ec.europa.eu/clima/

policies/strategies/2030/index_en.htm. 

14.	 The Human Development Index (HDI) was developed by the United Nations 

Development Program (UNDP) to provide a summary measure of average 

achievements in key dimensions of human development (such as life expec-

tancy, education and standard of living).

15.	 World Development Indicators 2016, World Bank, Washington, DC, 2016.

16.	 The extreme poverty line is set at $1.90 per day in 2011 PPP terms, which 

represents the mean of the poverty lines found in the poorest 15 countries 

ranked by per capita consumption.

17.	 The State of Food Insecurity in the World 2015: Meeting the 2015 international 

hunger targets – taking stock of uneven progress, Food and Agriculture Organi-

zation (FAO), Rome, Italy, 2015.

18.	 Human Development Report 2015: Work for Human Development, United  

Nations Development Programme (UNDP), New York, New York, 2015.

19.	 “A growing number of children and adolescents are out of school as aid fails 

to meet the mark”,  Policy Paper 22 / Fact Sheet 31, Institute for Statistics 

/ Education for All Global Monitoring Report, United Nations Educational, 

Scientific and Cultural Organization (UNESCO), Paris, France, July 2015.

20.	 UNDP, op. cit. 

21.	 Threshold levels of electric power consumption of 250 kWh per year for a 

rural household of five persons, and 500 kWh per year for an urban household 

of five, are often used in the literature.

22.	 “Africa far from sustainable energy for all, but showing signs of progress”, 

World Bank, Washington, DC, 17 February 2016. Available at: http://www.

worldbank.org/en/news/feature/2016/02/17/africa-far-from-sustainable- 

energy-for-all-but-showing-signs-of-progress. Accessed on 3 July 2016.

23.	 The 2030 Development Agenda: Energy access a keystone, Pamphlet Series 

Issue 40, OPEC Fund for International Development (OFID), Vienna, Austria, 

2016.

24.	 The term MSEs  refers to entities that largely rely on family members with 

limited use of non-household members.

25.	 Reeg, Caroline, Micro and small enterprises as drivers for job creation and 

decent work, Discussion Paper 10/2015, German Development Institute, 

Bonn, Germany, 2015. Available at: https://www.die-gdi.de/uploads/media/

DP_10.2015.pdf. 

26.	 Hogarth, R. and Granoff, I., Speaking Truth to Power: Why energy distribution, 

more than generation, is Africa’s poverty reduction challenge, Working Paper 

418, Overseas Development Institute, London, UK, 2015.

27.	 “Waste and Spoilage in the Food Chain”, Decision Intelligence Document, 

Rockefeller Foundation, New York, NY, May 2013.
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28.	 The State of Food and Agriculture: Innovation in family farming. Food and  

Agriculture Organization (FAO), Rome, Italy, 2014. 

29.	 A literature review is provided in: Scott, A., Darko, E., Lemma, A. and Rud, 

J.P., “How does electricity insecurity affect businesses in low and middle  

income countries?”, Briefing 1, Overseas Development Institute, London, 

UK, 2014.

30.	 Ibid.

31.	 Mini-grid Policy Toolkit: Policy and business frameworks for successful mini-

grid roll-outs, EU Energy Initiative Partnership Dialogue Facility (EUEI PDF), 

Eschborn, Germany, 2014.

32.	 Gabon, which was included in the Middle East & Africa last year, is also 

included in OPEC this year. However, given that oil demand in Gabon is rela-

tively minor, it does not materially impact this figure.

33.	 According to OPEC’s Annual Statistical Bulletin 2015.

34.	 CNH was established in November 2008 as a regulatory agency that  

possesses technical autonomy to oversee and evaluate all hydrocarbon explo-

ration, development and production activities in Mexico.

35.	 The improved fiscal terms managed to produce a balanced outcome combin-

ing a reasonable sum of royalties, while still maintaining profitability. How-

ever, caution should be stressed, especially when low oil prices are paired 

with low initial profit share, as royalties may hinder companies’ abilities to 

recoup their costs.

36.	 Butler, R.M., “SAGD Comes of AGE”, Journal of Canadian Petroleum  

Technology, July 1988, Vol. 37, No.7, pp. 9–12.

37.	 Meyer, R.F. and Attanasi, E.D., “Heavy Oil and Natural Bitumen – Strategic 

Petroleum Resources”, United States Geological Survey Fact Sheet 70–03, 

2003.

38.	 Meyer, R.F., Attanasi, E.D. and Freeman, P.A., “Heavy Oil and Natural  

Bitumen Resources in Geological Basins of the World”, United States Geo-

logical Survey Open File Report 2007–1084, 2007.

39.	 Market Snapshot: Oil Sands Production to Increase, but Effects of Low Oil  

Prices are Evident, National Energy Board of Canada, Calgary, Alberta,  

Canada, December 2015.

40.	 Heavy Barrel Competition in the US Gulf Coast: Can Canadian Barrels  

Compete?, Study No. 157, Canadian Energy Research Institute, Calgary,  

Alberta, Canada, May 2016.

41.	 Findlay, J.P., “The Future of the Canadian Oil Sands: Growth Potential of 

a Unique Resource Amidst Regulation, Egress, Cost, and Price Uncertain-

ty”, OIES Paper WPM 64, Oxford Institute for Energy Studies, Oxford, UK,  

February 2016. 
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1.	 The World Oil Refining Logistics and Demand (WORLD) model is supplied by 

EnSys Energy & Systems, Inc. OPEC’s version of the model was developed 

jointly with EnSys.

2.	 In the US, roughly 10% of the refineries operating in 2000 have closed. In 

Canada, the percentage is higher.  

3.	 Around 150,000 b/d of polymerization capacity also exists worldwide, mainly 

in US & Canada and Europe. While there have been some new technologies 

emerging (for example, DIPE units), much of the capacity comprises older 

‘legacy’ units.  

4.	 To meet the ‘ultimate’ ultra-low sulphur standards of 10–30 ppm, essentially 

all blendstocks produced from crude oil have to be desulphurized even if the 

crude oil itself is ‘low sulphur’.  

5.	 ‘Capacity creep’ most often focuses on small expansions in the crude distilla-

tion and major upgrading units. The extent of these additions typically varies 

quite significantly between regions. For the purpose of this year’s Outlook, 

it is assumed that additions achieved annually through capacity creep are 

around 0.2% of established capacity, or about 0.9 mb/d globally in respect 

to crude distillation capacity from 2016 through 2021. Some sources refer 

to much higher levels of capacity creep, but these stem from a rather variable 

definition of ‘capacity creep’, which sometimes includes not only larger pro-

jects but every expansion that is not a new refinery. The conservative estimate 

of ‘capacity creep’ applied here is tightly linked to the very detailed list of 

projects that was used for capacity assessment. In other words, what other 

sources typically consider to be within the category of capacity creep (that 

is, expansions in the range of 5,000–10,000 b/d or even larger) were often 

explicitly identified as individual projects within the list used for the projects 

assessment. Consequently, only a small level of creep was allowed, in order 

to cover minor expansions that are ‘under the radar’ of the detailed projects 

lists. As a result of adding in the effect of capacity creep, crude distillation 

capacity is projected to increase by approximately 8.2 mb/d by 2021 from the 

base level at the end of 2015.

6.	 A 90% level is considered the maximum sustainable utilization rate over the 

longer period for a region.

7.	 This outlook is especially sensitive to the progress of the large Dangote project.

8.	 Candidates for closure were picked from the refinery database, based on 

a risking assessment. This risking of refineries involved a combination of  

factors, such as refinery complexity; location (and, thus, exposure to competi-

tion); past utilization rates; ownership structure; options to select processed 

crudes; and local markets specifics. Whether or not a refinery had been re-

ported as under consideration for sale or closure was also an important factor.

Section Two
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9.	 In June 2015, the US EPA announced it was working with the International 

Civil Aviation Organization, a body of the United Nations, to develop GHG 

emissions standards for civil aviation aircraft. In August 2016, the EPA and 

the Department of Transportation’s National Highway Traffic Safety Admin-

istration jointly announced finalized standards for heavy- and medium-duty 

vehicles. The standards call for a 25% reduction in heavy-duty vehicle carbon 

emissions, somewhat less for medium-duty vehicles. Currently, the heavy-

duty truck sector has high growth, vehicles average around six miles per US 

gallon and contribute around 20% of total transport sector GHG emissions 

despite comprising only 5% of total vehicles.     

10.	 The decline in Other Asia-Pacific after 2020 reflects appreciable run reduc-

tions in Japan & Australasia, partially offsetting gains elsewhere in the region.  

11.	 According to EIA data, the number of operable refineries in the US has more 

than halved from 301 in 1982 to 141 in 2016 while capacity has slightly 

increased. Initial capacity of 17.9 mb/d in 1982 dipped to 15.5 mb/d around 

1990 and has since gradually grown, reaching 18.3 mb/d in 2016.   

12.	 The International Maritime Organization could rule on the timing of this at a 

meeting of its Marine Environmental Protection Committee in October 2016.  

13.	 “Assessment of Fuel Oil Availability – Final Report”, CE Delft, Delft, Nether-

lands, July 2016, and “Supplemental Marine Fuel Availability Study – Final 

Report”, EnSys Energy in conjunction with Navigistics Consulting, 15 July 

2016.

14.	 The stated gasoline desulphurization additions exclude those for naphtha 

desulphurization, which is mainly associated with a front-end step in cata-

lytic reforming. Naphtha desulphurization capacity additions were included 

in Table 6.1.  

15.	 MTBE has been the cause of wide ranging ground-water contamination in the 

US and a raft of related lawsuits. By way of comparison, authorities in Europe 

examined the risks of using MTBE in gasoline and concluded these were 

manageable, apparently because of the existence of extremely tight storage 

controls and monitoring. With gasoline octanes needing to be raised, there 

is discussion in a number of regions regarding increasing MTBE use since 

it is a high octane component that also ‘dilutes’ adverse gasoline properties 

including sulphur, benzene and total aromatics. MTBE is an allowed gasoline 

component under the Euro 5/6 regulations. Thus, since most countries are 

implementing regulations based on the Euro standards, this in itself would 

appear to allow for a role for MTBE. Certainly, the 0.6 mb/d of MTBE model-

ling additions is consistent with the appreciable growth in the compound’s 

use.

16.	 CONCAWE stands for CONservation of Clean Air and Water in Europe, which 

was established in 1963 to carry out research on environmental issues rel-

evant to the oil industry. 
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17.	 The (R+M)/2 octane rating refers to taking the average of two octane tests, 

Research (RON) and Motor (MON). These generally yield results where the 

Research octane is 10 octane numbers above the Motor octane – hence, 

the typical situation where (R+M)/2 octane is five numbers below Research  

octane. The (R+M)/2 measure is also at times referred to as ‘Anti-Knock 

Index’ or AKI.

18.	 Speth, Raymond L.  et al, “Economic and Environmental Benefits of Higher-

Octane Gasoline”, Environmental Science & Technology, 2014, 48 (12), pp. 

6561–6568. 

19.	 The impact of higher levels of bio components in transport fuels is seen in the 

context of Direction 98/70/EC of the European Parliament and the European 

Council dated 13 October 1998, which relates to the quality of petrol and 

diesel fuels and amends Council Directive 93/12/EEC.

20.	 It should be mentioned that this cost has been estimated on the assump-

tion that all investments related to a specific project are only considered at 

the time of project start-up. In reality, however, such investments are spread 

across several years of construction. Furthermore, since several projects in 

this category are already at an advanced stage of construction, part of the 

global cost has already been invested. 

21.	 The seven regions that are the basis of the crude and product trade reporting 

are: US & Canada, Latin America, Africa, Europe, Russia & Caspian, Middle 

East and Asia-Pacific.  

22.	 For example, crude oil trade reported at the 23-region level for a 2015 WORLD 

model case, run in association with this Outlook, showed inter-regional trade 

volume at close to the 43 mb/d. The 23-region level translates to around  

36 mb/d when trade reporting is converted to the seven-region basis.  

23.	 The crude trade volumes referenced here reflect total crude oil trade, which 

comprises conventional and non-conventional crude oils and condensates. 

Product trade volumes include finished products, intermediates and non-crude 

supply streams. Together, the latter equate to total non-crude ‘liquids’ trade.   

24.	 Since non-US refiners outside Canada have had essentially no experience 

with processing US crude oils, there is inevitably a period of purchasing test 

cargoes before it is possible for more sustained trade patterns to emerge. 

Nonetheless, the movements of generally light and super-light US crudes 

to Latin America are logical in that these streams can be blended with the 

region’s heavy crudes to enable more light products to be produced in re-

gional refineries. For Europe, US light sweet crudes are a good fit to replace 

declining North Sea production. The expansion of the Panama Canal, now in 

effect, is likely to make exports of US crudes and condensates to Asia more 

attractive.        

25.	 Marine distances from British Columbia to Japan, northern China and else-

where in north-eastern Asia are short. 
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26.	 Under the regional definitions in the WORLD model, Europe includes Ukraine, 

Moldova and the Baltic states. Therefore, reported flows into Europe include 

crude oil imports into these states. 



FT

367
World Oil Outlook 2016
Organization of the Petroleum Exporting Countries

1.	 Article 2 of the Paris Agreement.

2.	 The EU submitted one INDC representing its 28 Member Countries.

3.	 Developed from The Emissions Gap Report 2015: A UNEP Synthesis Report, 

United Nations Environment Programme (UNEP), 2015. Available at: http://

uneplive.unep.org/media/docs/theme/13/EGR_2015_301115_lores.pdf.

4.	 Details on INDCs for all Parties are available at: http://www4.unfccc.int/sub-

missions/indc/Submission%20Pages/submissions.aspx  

5.	 Calculated using the EIA’s historical data in 2012 on primary energy used, 

GHG emissions and GDP. (GDP is expressed in market exchange rates.) Avail-

able at: http://www.eia.gov/forecasts/ieo/ieo_tables.cfm.

6.	 For example, the study on Energy efficiency and energy saving potential in i 

ndustry from possible policy mechanisms (prepared by ICF Consulting Lim-

ited, London, UK, and dated 1 December 2015) concluded that the technical  

potential for energy reduction in the EU’s industry sector is in the range 

of 20%, while economic potential is in the range of 8–10%. See: https://

ec.europa.eu/energy/sites/ener/files/documents/151201%20DG%20

ENER%20Industrial%20EE%20study%20-%20final%20report_clean_stc.

pdf. Several other studies indicate similar, sometimes higher, potential.

7.	 The calculation of total energy demand and its composition (energy mix) 

primarily considers the ‘origin of energy’. Therefore, specific fuels are  

associated with their source of energy – that is, biofuels are part of biomass, 

CTLs are part of coal and GTLs are part of gas. However, on a volume basis 

– and in line with industry standards – oil demand and supply expressed 

in barrels includes all these fuels. Therefore, figures presented in barrels 

are higher than the ones in barrels of oil equivalent (although, taking into 

account the differing definitions and varying conversion factors, they are in 

fact consistent).

8.	 Apart from the UNFCCC’s Synthesis report on the aggregate effect of the 

intended nationally determined contributions, dated 30 October 2015, the 

European Commission, the World Resources Institute, UNEP and other insti-

tutions are among those who have assessed the impact of INDCs on global 

emissions.

9.	 Aggregate effect of the intended nationally determined contributions: an up-

date, FCCC/CP/2016/2, UNFCCC Secretariat, Bonn, Germany, 2 May 2016. 

Available at: http://unfccc.int/resource/docs/2016/cop22/eng/02.pdf.

10.	 The Emissions Gap Report 2015: A UNEP Synthesis Report, United Nations 

Environment Programme (UNEP), 2015.

11.	 Annex I Parties include the industrialized countries that were members of 

the OECD in 1992, plus countries with economies in transition, including 

the Russian Federation, the Baltic States, and several Central and Eastern 

Section Three
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European States. A list of Annex I Parties is available at: http://unfccc.int/

parties_and_observers/parties/annex_i/items/2774.php

12.	 “IPCC, 2013: Summary for Policymakers”, in: Climate Change 2013: The 

Physical Science Basis. Contribution of Working Group I to the Fifth Assess-

ment Report of the Intergovernmental Panel on Climate Change [Stocker, T.F., 

D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, 

V. Bex and P.M. Midgley (eds.)], Cambridge University Press, Cambridge, UK 

and New York, New York, US.

13.	 See for example, the UNFCCC’s Synthesis report on the aggregate effect of 

the intended nationally determined contributions, FCCC/CP/2015/7, October 

2015.

14.	 van Breevoort, P. et al, The Coal Gap: Planned coal-fired power plants incon-

sistent with 2°C and threaten achievements of INDCs, Climate Action Tracker 

Update, 2015. 

15.	 These are: Bahrain, Canada, China, Egypt, Iran, Malawi, Norway, Saudi Ara-

bia, South Africa and the UAE.

16.	 The Global Status of CCS 2015, Summary Report, Global CCS Institute, Dock-

lands, Australia, 2015.

17.	 Ibid.
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AAA American Automobile Association

AAR Association of American Railroads

AC Air conditioning

ADP Ad Hoc Working Group on the Durban Platform for Enhanced Action

Amegas Mexican Association of Gasoline Entrepreneurs

APA Ad Hoc Working Group on the Paris Agreement

APERC Asia Pacific Energy Research Center

API American Petroleum Institute

ASCI Argus Sour Crude Index

b/d Barrels per day

bcm/y Billion cubic metres per year

BEV Battery electric vehicles

boe Barrels of oil equivalent

BSP-1 Baltic Pipeline System

bt Billion tonnes

CAAM Chinese Association of Automobile Manufacturers

CAFC Corporate Average Fuel Consumption

CAFE Corporate Average Fuel Economy

CAPEX Capital expenditure

CARB California Air Resources Board

CCPP Combined Cycle Power Plants

CCS Carbon capture and storage

CCU Carbon capture and utilization

CDM Clean Development Mechanism

CEF Connecting Europe Facility

CEN European Committee of Standards

CMA Meeting of the Parties to the Paris Agreement

CNG Compressed natural gas

CNOOC China National Offshore Oil Corporation 

CNPC China National Petroleum Corporation 

CO Carbon monoxide

CO2 Carbon dioxide

CO2eq Carbon dioxide equivalent

COP Conference of the Parties 

COMPERJ Rio de Janeiro Petrochemical Complex 

CPC Chinese Petroleum Corporation

CPC Communist Party of China 

CPPCC Chinese People’s Political Consultative Conference 

A
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CTLs Coal-to-liquids

CSP Concentrated solar power

CTO Coal-to-olefins

dm Decimetre

DME Dubai Mercantile Exchange

dwt Dead weight ton

E&P Exploration and production

EC European Commission

ECA Emission Control Area

EGR Exhaust Gas Recirculation

EIA Energy Information Administration (US)

EOR Enhanced oil recovery

EITI Extractive Industries Transparency Initiative

EPA Environmental Protection Agency (US)

ERIA Economic Research Institute for ASEAN and East Asia

ESPO Eastern Siberia-Pacific Ocean

ETBE Ethyl tertiary butyl ether

EU European Union

EU ETS EU Emissions Trading System

FAME India Faster Adoption and Manufacturing of Hybrid & Electric Vehicles  

in India

FCC Fluid catalytic cracking

FCEV Fuel cell electric vehicles

FCV Fuel cell vehicles

FDI Foreign direct investment

FEED Front end engineering and design

FYP Five-Year-Plan

G20 Group of 20

GDP Gross Domestic Product

GHG Greenhouse gas

GNI Gross National Income

GTLs Gas-to-liquids

Gt Gigatonne

GW Gigawatt



A

373
World Oil Outlook 2016
Organization of the Petroleum Exporting Countries

H2O Water

H2S Hydrogen sulphide

HC Hydrocarbons

HDI Human Development Index

HEV Hybrid electric vehicle

IATA International Air Transport Association

ICAO International Civil Aviation Organization

ICE Internal combustion engine

IEA International Energy Agency

IEF International Energy Forum

IFO Intermediate fuel oil

IMO International Maritime Organization

INDC Intended Nationally Determined Contribution

IOC Indian Oil Corporation

IOCL India Oil Company Ltd.

IPCC Intergovernmental Panel on Climate Change

JIS Japanese Industrial Standards

JODI Joint Organisations Data Initiative

km Kilometre or kilometres

kWh Kilowatt hours

LCCs Low Cost Carriers

LLS Light Louisiana Sweet

LNG Liquefied natural gas

LPG Liquefied petroleum gas

LULUCF Land Use and Land Use Change and Forestry

MARPOL International Convention for the Prevention of Pollution from Ships

mb/d Million barrels per day

mboe Million barrels of oil equivalent

METI Ministry of Economy, Trade and Industry (Japan)

MIT Massachusetts Institute of Technology

MMT Methylcyclopentadienyl manganese tricarbonyl
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MOMR Monthly Oil Market Report (OPEC)

MON Motor octane number

MSEs Micro-and-small enterprises

mt Million tonnes

MTBE Methyl tertiary butyl ether

MTO Methanol-to-olefins 

MTOMR Medium-Term Oil Market Report (IEA)

MW Megawatts  

N2 Nitrogen

NBS National Bureau of Statistics of China

NEA National Energy Administration

NEB National Energy Board (Canada)

NEMMP National Electric Mobility Mission Plan 2020

NEV New Energy Vehicle

NGLs Natural gas liquids

NGV Natural gas vehicle

NOCs National Oil Companies

NOx Nitrogen oxides

NPC National People’s Congress (China)

NTP National Transformation Plan

NWR North West Redwater

OECD Organisation for Economic Co-operation and Development

OFID OPEC Fund for International Development 

OPEC Organization of the Petroleum Exporting Countries

OPV Oil use per vehicle

ORB OPEC Reference Basket (of crudes)

ORTM OPEC Road Transportation Model

OSPF Official Selling Price Formulae 

OWEM OPEC World Energy Model

p.a. Per annum

PCIs Projects of Common Interest

PDVSA Petróleos de Venezuela S.A.

PEMEX Petróleos Mexicanos
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PHEV Plug-in hybrid electric vehicles 

pkm Passenger kilometre

ppm Parts per million

PPP Purchasing power parity

PV Photovoltaic

R&D Research & Development

RAPID Refinery and Petrochemical Integrated Development

RFCC Resid fluid catalytic cracking

RFS Renewable Fuel Standard

RON Research Octane Number

RPK Revenue Passenger Kilometre

SAGD Steam assisted gravity drainage

SCF Standard cubic feet

SDGs Sustainable Development Goals

SFC Specific fuel consumption

SI Spark ignited

Sinopec China Petrochemical Corporation 

SOCAR State Oil Company of Azerbaijan

SOx Sulphur oxides

SPIMEX St. Petersburg International Mercantile Exchange

SPR Strategic Petroleum Reserves

SUV Sport utility vehicle

TAN Total acid number

TEU Twenty foot equivalent unit

tkm Tonne kilometre

UAE United Arab Emirates

UK United Kingdom

ULCCs Ultra-large crude carriers

ULS Ultra-low sulphur

UN United Nations

UNDP UN Development Programme

UNFCCC UN Framework Convention on Climate Change

URR Ultimately recoverable resources

USGS US Geological Survey
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VGO Vacuum gasoil

VLCCs Very large crude carriers

VMT Vehicle miles travelled

WCSB Western Canadian Sedimentary Basin

WHR Waste heat recovery

WLTP World-Harmonized Light Duty Vehicle Test Procedure

WOO World Oil Outlook (OPEC)

WORLD World Oil Refining Logistics Demand Model

WS Worldscale

WTI West Texas Intermediate
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Annex B
OPEC World Energy Model (OWEM):

definitions of regions
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A

OECD

OECD America
Canada
Chile
Guam
Mexico
Puerto Rico
United States of America
United States Virgin Islands

OECD Europe
Austria
Belgium
Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Iceland
Ireland
Italy
Luxembourg
Netherlands
Norway
Poland
Portugal
Slovakia
Slovenia
Spain
Sweden
Switzerland
Turkey
United Kingdom

OECD Asia Oceania
Australia
Japan
New Zealand
OECD Asia Oceania, Other
Republic of Korea

DEVELOPING COUNTRIES

Latin America
Anguilla
Antigua and Barbuda
Argentina
Aruba
Bahamas
Barbados
Belize
Bermuda
Bolivia (Plurinational State of)
Brazil
British Virgin Islands
Cayman Islands
Colombia
Costa Rica
Cuba
Dominica
Dominican Republic
El Salvador
French Guiana
Grenada
Guadaloupe
Guatemala 
Guyana
Haiti
Honduras
Jamaica 
Martinique
Montserrat
Netherlands Antilles
Nicaragua
Panama
Paraguay
Peru
St. Kitts and Nevis
St. Lucia
St. Pierre et Miquelon
St. Vincent and the Grenadines
Suriname
Trinidad and Tobago
Turks and Caicos Islands
Uruguay

A
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Middle East & Africa
Bahrain
Benin
Botswana
Burkina Faso
Burundi
Cameroon
Cape Verde
Central African Republic
Chad
Comoros
Congo
Côte d’Ivoire
Democratic Republic of the Congo
Djibouti
Egypt
Equatorial Guinea
Eritrea
Ethiopia
Gambia
Ghana
Guinea
Guinea-Bissau
Jordan
Kenya
Lebanon
Lesotho
Liberia
Madagascar
Malawi
Mali
Mauritania
Mauritius
Mayotte
Morocco
Mozambique
Namibia
Niger
Oman
Réunion
Rwanda
Sao Tome and Principe
Senegal
Seychelles
Sierra Leone
Somalia
South Africa
South Sudan

Sudan
Swaziland
Syrian Arab Republic
Togo
Tunisia
Uganda
United Republic of Tanzania
Western Sahara
Yemen
Zambia
Zimbabwe

INDIA
India

CHINA
People’s Republic of China

Other Asia
Afghanistan
American Samoa
Bangladesh
Bhutan
Brunei Darussalam
Cambodia
China, Hong Kong SAR
China, Macao SAR
Cook Islands
Democratic People’s Republic of Korea
Fiji
French Polynesia
Kiribati
Lao People’s Democratic Republic
Malaysia
Maldives
Micronesia (Federated States of)
Mongolia
Myanmar
Nauru
Nepal
New Caledonia
Niue
Pakistan
Papua New Guinea
Philippines
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Samoa
Singapore
Solomon Islands
Sri Lanka
Thailand
Timor-Leste
Tonga
Vanuatu
Viet Nam

OPEC
Algeria
Angola
Ecuador
Gabon
Indonesia
IR Iran
Iraq
Kuwait
Libya
Nigeria
Qatar
Saudi Arabia
United Arab Emirates
Venezuela

EURASIA

Russia
Russian Federation

Other Eurasia
Albania
Armenia
Azerbaijan
Belarus
Bosnia and Herzegovina
Bulgaria
Croatia
Cyprus
Georgia
Gibraltar
Kazakhstan
Kyrgyzstan
Latvia

Lithuania
Malta
Montenegro
Republic of Moldova
Romania
Serbia
Tajikistan
The Former Yugoslav Republic of Macedonia
Turkmenistan
Ukraine
Uzbekistan
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Annex C
World Oil Refining Logistics and Demand 
(WORLD) model: definitions of regions
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US & CANADA
United States of America
Canada

LATIN AMERICA

Greater Caribbean
Anguilla
Antigua and Barbuda
Aruba
Bahamas
Barbados
Belize
Bermuda
British Virgin Islands
Cayman Islands
Colombia
Costa Rica
Cuba
Dominica
Dominican Republic
Ecuador
El Salvador
French Guiana
Grenada
Guadeloupe
Guatemala
Guyana
Haiti
Honduras
Jamaica
Martinique
Mexico
Montserrat
Netherlands Antilles
Nicaragua
Panama
Puerto Rico
St. Kitts & Nevis
St. Lucia
St. Pierre et Miquelon
St. Vincent and The Grenadines
Suriname
Trinidad and Tobago

Turks And Caicos Islands
United States Virgin Islands
Venezuela, Bolivarian Republic of

Rest of South America
Argentina
Bolivia (Plurinational State of)
Brazil
Chile
Paraguay
Peru
Uruguay

AFRICA

North Africa/Eastern Mediterranean
Algeria
Egypt
Lebanon
Libya
Mediterranean, Other
Morocco
Syrian Arab Republic
Tunisia

West Africa
Angola
Benin
Cameroon
Congo
Côte d’Ivoire
Democratic Republic of Congo
Equatorial Guinea
Gabon
Ghana
Guinea
Guinea-Bissau
Liberia
Mali
Mauritania
Niger
Nigeria

A
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Senegal
Sierra Leone
Togo

East/South Africa
Botswana
Burkina Faso
Burundi
Cape Verde
Central African Republic
Chad
Comoros
Djibouti
Ethiopia
Eritrea
Gambia
Kenya
Lesotho
Madagascar 
Malawi
Mauritius
Mayotte
Mozambique
Namibia 
Réunion
Rwanda
Sao Tome and Principe
Seychelles
Somalia
South Africa
South Sudan
Sudan
Swaziland
Uganda
United Republic of Tanzania
Western Sahara 
Zambia
Zimbabwe

EUROPE

North Europe
Austria

Belgium
Denmark
Finland
Germany
Iceland
Ireland
Luxembourg
Netherlands
Norway
Sweden
Switzerland
United Kingdom

South Europe 
Cyprus
France
Gibraltar
Greece
Italy
Malta
Portugal
Spain
Turkey

Eastern Europe
Albania
Belarus
Bosnia and Herzegovina
Bulgaria
Croatia
Czech Republic
Estonia
Hungary
Latvia
Lithuania
Montenegro
Poland
Republic of Moldova
Romania
Serbia
Slovakia
Slovenia
The Former Yugoslav Republic of Macedonia
Ukraine
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RUSSIA & CASPIAN

Caspian Region
Armenia
Azerbaijan
Georgia
Kazakhstan
Kyrgyzstan
Tajikistan
Turkmenistan
Uzbekistan

Russia
Russian Federation

MIDDLE EAST

Bahrain
IR Iran
Iraq
Jordan
Kuwait
Oman
Qatar
Saudi Arabia
United Arab Emirates
Yemen

ASIA-PACIFIC

OECD Pacific
Australia
Japan
New Zealand
Republic of Korea

Pacific High Growth — non-OECD 
Industrializing
Brunei Darussalam

China, Hong Kong SAR
China, Macao SAR
Indonesia
Malaysia
Philippines
Singapore
Thailand

China
People’s Republic of China

Rest of Asia
Afghanistan
American Samoa
Bangladesh
Bhutan
Cambodia
Cook Islands
Fiji
French Polynesia
Guam
India
Democratic People’s Republic of Korea
Kiribati
Lao People’s Democratic Republic
Maldives
Micronesia, Federated States of
Mongolia
Myanmar
Nauru
Nepal
New Caledonia
Niue
Pakistan
Papua New Guinea
Samoa
Solomon Islands
Sri Lanka
Timor-Leste
Tonga
Vanuatu
Viet Nam
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Annex D
Major data sources
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Accenture Consulting

Advanced Resources International Inc. 

Airbus

American Chemical Society (ACS) 

American Petroleum Institute (API)

Argus

Asia-Pacific Economic Cooperation (APEC)

Association of American Railroads (AAR) 

Baker Hughes 

Bank of International Settlements 

Barclays Research 

Bloomberg

Boeing

BP Statistical Review of World Energy

Brazil, Ministry of Mines and Energy

Brazil, National Agency of Petroleum, Natural Gas and Biofuels

Cambridge Econometrics 

Canada, National Energy Board 

Canadian Association of Petroleum Producers 

Canadian Energy Research Institute

Center for Strategic and International Studies (CSIS)

Centre International de Formation Européenne (CIFE)

China National Petroleum Corporation (CNPC) 

Citigroup

A
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Climate Action Tracker 

Consensus forecasts

Deloitte

Deutsche Bank

Deutsches Institut für Wirtschaftsforschung eV

Dubai Mercantile Exchange 

East-West Center (EWC) 

The Economist

Economist Intelligence Unit online database

Elsevier 

Energy Research Institute of the Russian Academy of Sciences (ERI RAS)

Energy Intelligence Group

EnSys Energy & Systems, Inc

Ernst & Young

European Automotive Manufacturers Association (ACEA)

European Commission (EC)

European Council 

European Environment Agency 

Eurostat

Evaluate Energy 

Financial Times

Gas Infrastructure Europe (GIE) 

Gazprom

Geothermal Energy Association 
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Global Carbon Capture and Storage Institute (GCCSI)

Global Commission on the Economy and Climate 

Global Wind Energy Council 

Goldman Sachs

Haver Analytics

HSBC

International Commodities Exchange

IEA Monthly Oil Data Service (MODS)

IEA World Energy Outlook

IHS Cambridge Energy Research Associates (IHS CERA)

IMF, Direction of Trade Statistics

IMF, International Financial Statistics 

IMF, Primary Commodity Prices

IMF, World Economic Outlook

India, Ministry of Petroleum & Natural Gas 

Institute of Energy Economics, Japan (IEEJ)

Institut Français des Relations Internationales (LFRI)

Institut Français du Pétrole (IFP) 

Interfax Global Energy

Intergovernmental Panel on Climate Change (IPCC)

International Air Transport Association (IATA)

International Association for Energy Economics (IAEE)

International Association for Natural Gas Vehicles

International Atomic Energy Agency (IAEA)
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International Civil Aviation Organization (ICAO)

International Council on Clean Transportation (ICCT) 

International Gas Union 

International Group of Liquefied Natural Gas Importers 

International Maritime Organization (IMO)

International Monetary Fund (IMF)

International Oil Daily

International Renewable Energy Agency (IRENA)

International Road Federation, World Road Statistics

International Union of Railways (UIC)

Japan, Ministry of Economy, Trade and Industry (METI)

Japan Automobile Manufacturers Association, Inc (JAMA)

Joint Aviation Authority (JAA)

Joint Organisations Data Initiative (JODI)

Kennedy School of Government, Harvard University

National Association of Motor Vehicle Manufacturers of Brazil (ANFAVEA)

National Development and Reform Commission (NDRC) 

National Economic Research Associates, Economic Consulting 

National Energy Administration of the People’s Republic of China (NEA) 

Navigant Research

Nexant

NGV Global

Norway, Ministry of Finance 

Norway, Ministry of Petroleum and Energy 
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New York Mercantile Exchange

OECD Trade by Commodities

OECD/IEA, Energy Balances of non-OECD countries

OECD/IEA, Energy Balances of OECD countries

OECD/IEA, Energy Statistics of non-OECD countries

OECD/IEA, Energy Statistics of OECD countries

OECD/IEA, Quarterly Energy Prices & Taxes

OECD, International Trade by Commodities Statistics

OECD International Transport Forum, Key Transport Statistics

OECD, National Accounts of OECD Countries 

OECD Economic Outlook

OPEC Annual Statistical Bulletin (ASB)

OPEC Fund for International Development

OPEC Monthly Oil Market Report (MOMR)

OPEC World Oil Outlook (WOO)

Overseas Development Institute (ODI)

Oxford Institute for Energy Studies

Petrobras 

Petroleum Economist

PFC Energy

Platts 

Port of Fujairah 

Port of Rotterdam

PricewaterhouseCoopers 
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REN21 – Global Status Report 2016 

Reuters

Rockefeller Foundation

Rystad Energy 

Seatrade

Siemens AG

Singapore, Maritime and Port Authority (MPA)

Society of Petroleum Engineers (SPE)

Standard Chartered 

Statoil

Stratas Advisors

UN, Department of Economic and Social Affairs

UN, Energy Statistics

UN, Food and Agriculture Organization (FAO)

UN, International Trade Statistics Yearbook

UN, National Account Statistics

UN Conference on Trade and Development (UNCTAD) 

UN Development Programme (UNDP)

UN Economic and Social Commission for Asia and the Pacific (UNESCAP) 

UN Educational, Scientific and Cultural Organization (UNESCO)

UN Environment Programme (UNEP) 

UN Framework Convention on Climate Change (UNFCCC)

UN International Labour Organisation (ILO) 

UN Statistical Yearbook
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UN World Tourism Organization (UNWTO)

US Department of Energy (DoE) 

US Department of the Interior (DoI) 

US Energy Information Administration (EIA)

US Environmental Protection Agency (EPA)

US Geological Survey (USGS)

Wall Street Journal 

World Bank

World Coal Association

World Coal Institute

World Energy Council

World Health Organization (WHO)

World LPG Gas Association

Wood Mackenzie

World Nuclear Association

World Resources Institute

World Trade Organization (WTO), International Trade Statistics
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