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Questions about the reliability, affordability and sustainability of our 
energy future often boil down to questions about investment. But are 
investors ready to commit capital in a fast-changing energy world? This 
special report in the World Energy Outlook series takes up this question 
in a full and comprehensive update of the energy investment picture to 
2035 – a first full update since the 2003 World Energy Investment 
Outlook. With benchmark data on past investment trends and updated 
projections for investment at regional and global level, the report 
provides insights into: 

�� �The structure of ownership and models for financing investment in 
different parts of the energy sector.

�� �The continued importance of oil investment in the Middle East to 
meet demand, and the consequences of delay in such investment.

�� �The dynamics and costs of LNG investment and how this can shape 
the future of global gas supply.

�� �Where investment in the power sector might fall short of what is 
required, with important findings on the reliability of electricity 
supply in Europe and in India.

�� �The outlook for investment in low-carbon technologies, including 
renewables, and energy efficiency and the barriers to their realisation.

�� �How global investment and financing requirements change if 
governments take stronger action to address climate change.

For more information, and the free download of the report, please visit:
www.worldenergyoutlook.org/investment
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Executive Summary 11

More than $1 600 billion was invested in 2013 to provide the world’s consumers with 
ener  a ure that has more than doubled in real terms since 2000  and a urther 
$130 billion to improve ener  e cienc  A full picture of global energy investment trends 

Over the period to 2035, the investment required each year to supply the world’s energy 
needs rises steadily towards $2 000 billion, while annual spending on energy e ciency 
increases to $550 billion

 – 

Less than hal  o  the $ 0 trillion investment in energy supply goes to meet growth in 
demand, the larger share is required to o set declining produc on rom e is ng oil 
and gas elds and to replace power plants and other assets that reach the end o  their 
produc ve li e

O  the $  trillion investment in energy e ciency to 2035, 0  is spent in the 
transport and buildings sectors, re ec ng policy ambi ons and remaining e ciency 
poten als  

World Energy Outlook
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Decisions to commit capital to the energy sector are increasingly shaped by government 
policy measures and incen ves, rather than by signals coming rom compe ve markets  

rivate sector par cipa on is essen al to meet energy investment needs in ull, but 
mobilising private investors and capital will require a concerted e ort to reduce poli cal 
and regulatory uncertain es

ew types o  investors in the energy sector are emerging, but the supply o  long-term 
nance on suitable terms is s ll ar rom guaranteed  Much of the dynamism in energy 
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Investment in natural gas supply rises almost everywhere, but mee ng long-term 
growth in oil demand becomes steadily more reliant on investment in the Middle ast  

Investment in lique ed natural gas L G  acili es creates new links between markets 
and improves the security o  gas supply  but high costs o  gas transporta on may dampen 
the hopes o  L G buyers in urope and sia or much cheaper gas supplies  More than 

The investment required to maintain the reliability o  urope’s electricity system is 
unlikely to materialise with the current design o  power markets  
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For many emerging economies, keeping up with booming electricity demand is a huge 
investment challenge, and current investment trends provide some warning signs or 
the adequacy o  power supply

The investment path that we trace in this report alls well short o  reaching climate 
stabilisa on goals, as today’s policies and market signals are not strong enough to switch 
investment to low-carbon sources and energy e ciency at the necessary scale and speed  
a breakthrough at the aris  climate con erence in 2015 is vital to open up a di erent 
investment landscape

Consistent and credible policies and innova ve nancing vehicles can provide the bridge 
to a low-carbon energy system
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World Energy Outlook WEO
World Energy Investment Outlook
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New Policies Scenario

450 Scenario

WEO Special Report: Redrawing the 
Energy-Climate Map
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Box   Energy investment covered in this report
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Chapter 1

Energy investment needs to 2035
Measuring the task ahead 

Highl ights
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Historical and current trends

1

Figure 1.1   Investment in global energy supply 
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Figure 1.2   Investment in global energy supply by fossil fuel, non-fossil fuel 
and power T&D
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Trends in the New Policies Scenario

World Energy Outlook WEO
WEO-2013 

WEO-2013 WEO-
2013

WEO-2013
Outlook www.worldenergyoutlook.org.
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Figure 1.3   Cumulative global energy supply investment by type in the  
New Policies Scenario, 2014-2035
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WEO-2013

Table 1.1   World primary energy demand by fuel and energy-related 
CO2 emissions in the New Policies Scenario 

 1990 2000 2012* 2020 2025 2030 2035 2012-2035**

Total (Mtoe) 8 769 10 070 13 240 14 899 15 749 16 534 17 376 1.2%

Fossil fuel share 81% 80% 82% 79% 78% 77% 76% n.a.

OECD 

CO2 emissions (Gt) 20.9 23.7 31.5 34.3 35.4 36.2 37.2 0.7%

Sectoral trends

019-050 Chapter 1.indd   24 19/05/14   18:23

©
 O

E
C

D
/IE

A
, 2

01
4



Chapter 1 | Energy investment needs to 2035 25

2

1

3

4

8

5

11

16

7

9

14

6

12

17

10

15

13

18

Table 1.2   Evolution of global average annual energy investment in the New 
Policies Scenario ($2012 billion)

2007-2013 2014-2020 2021-2030 2031-2035 2014-2035

 11  11
Total energy supply 1 521 1 772 1 794 1 963 1 826

nergy e ciency**  130  212  385  533  364

Box 1.1   Few signs of light for universal access to modern energy services
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Running fast to stand still – how much investment is needed  
to keep energy supply at today’s levels?

Figure 1.5   Share of investment required to keep global output at 
current levels versus total investment required in the New 
Policies Scenario, 2014-2035
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Figure 1.6   Shares of total global average annual investment in the  
New Policies Scenario 
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Regional trends

Figure 1.7   Change in average annual investment between the periods 
2014-2020 and 2031-2035 in the New Policies Scenario
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Table 1.3 
($2012 billion)

 Oil Gas Coal Power Biofuels
Total 

supply
ie y

OECD 4 645 3 296  250 6 157  146 14 494 4 630

Americas 3 813 2 019  116 2 567  101 8 616 1 598

  United States 2 260 1 500  102 2 052  98 6 012 1 331

Europe  666  815  22 2 434  42 3 978 2 303

Asia Oceania  167  463  111 1 157  3 1 901  729

  Japan  32  43  3  664  0  741  445

o OECD 8 735 5 381  715 10 212  171 25 215 3 140

E. Europe/Eurasia 1 510 1 617  76 1 122  3 4 329  373

  Russia  849 1 016  49  614  0 2 528  212

Asia 1 724 1 613  556 6 714  63 10 670 2 066

  China 1 072  657  404 3 587  26 5 745 1 566

  India  277  203  94 1 615  13 2 203  245

  Southeast Asia  331  529  46  980  23 1 909  192

Middle East 1 956  699  1  573  0 3 229  169

Africa 1 395  915  46  882  0 3 238  217

2 150  537  36  921  105 3 749  315

  Brazil 1 393  157  2  565  88 2 206  183

Inter-regional transport  290  93  69 n.a.  2  455  232

World 13 671 8 771 1 034 16 370  320 40 165 8 002

European Union  394  531  19 2 227  44 3 214 2 170

Figure 1.8 

3 749 57%25%
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Box 1.2   Reliance on distant oil and gas investments on the rise in Asia
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Risks facing energy investment
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Table 1.4   Categories of risk facing an energy investment project

Category Descrip on

Poli cal Risks related to:

Country

Policy and regulatory

 

Economic Risks related to:

Market

Macro-economic 

Financial

Pro ect-speci c Risks related to:

Construc on and costs

Partners 

Human resources

Environmental and 
social

Opera on

Technological

Measurement 
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Figure 1.9   Ownership of existing power plants (all fuels and technologies) 
and oil and gas reserves worldwide
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Figure 1.10   Cumulative energy investment as a share of GDP in the New 
Policies Scenario, 2014-2035
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Financing energy investments
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Table 1.5 7

Category Notes

Self- nancing

– Retained earnings

– State budget alloca on

Banks 

Capital markets

– Debt

– Equity
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Figure 1.11 
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Box 1.3 
energy investment
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Trends in the 450 Scenario

 

Figure 1.12   World energy-related CO2 emissions by scenario
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Box 1.4   Agreement at COP-21: an updated 450 Scenario

Report: Redrawing the Energy-Climate Map
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Table 1.6 
the 450 Scenario, 2014-2035 ($2012 billion)

 Oil Gas Coal Power Biofuels Total 
supply E ciency

OECD 3 840 2 801  167 7 608  467 14 883 6 807

Non-OECD 6 962 4 578  475 11 649  345 24 010 6 214

 1

 1

World 11 062 7 457  690 19 258  920 39 387 13 531

Figure 1.13   World cumulative investment in energy supply and energy 
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Box 1.5   How large is the risk of stranding energy sector investment?
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11

Figure 1.14   Global investment in low-carbon technologies and energy 
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Box 1.6   Impact of climate policy on transport refuelling infrastructure 

13

World Energy Outlook
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Figure 1.15   Growth in investment needs in low-carbon power generation 
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Box 1.7 
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Table 1.7 
energy projects and typical applications 

Category Descrip on Actors Advantage Typical applica on

Green 
bonds

Pooled 
vehicles

Special 
purpose 
vehicles
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Chapter 2

Investment in fossil fuels
Continuing to extract value?

Highl ights

Annual capital expenditure on oil, gas and coal has more than doubled in real 
terms since 2000 and surpassed $950 billion in 2013. The epicentre of increased 
oil and gas investment activity has been North America, with the rapid expansion 
of shale gas and tight oil output, but investment in other parts of the world has 
also been on an upward trend.

Annual investment in upstream oil and gas rises in the New Policies Scenario by 
one-quarter to more than $850 billion by 2035, with gas accounting for most of 
the increase. More than 80% of the cumulative $17.5 trillion in upstream oil and 
gas spending is required to compensate for decline at existing oil and gas fields. A 
further $5 trillion is required for oil and gas transportation and oil refining.

Gradual depletion of the most accessible reserves forces companies to move to 
develop more challenging fields; although offset in part by technology learning, 
this puts pressure on upstream costs and underpins an oil price that rises to reach 
$128/barrel in real terms by 2035. 

Investment in coal supply is much less expensive per equivalent unit of output than 
oil or gas; cumulative requirements in mining amount to $735 billion, with a further 
$300 billion in transportation. China accounts for around 40% of the total.

Meeting long-term oil demand growth depends increasingly on the Middle East, 
once the current rise in non-OPEC supply starts to run out of steam in the 2020s. 
Yet there is a risk that Middle East investment fails to pick up in time to avert a 
shortfall in supply, because of an uncertain investment climate in some countries 
and the priority often given to spending in other areas. The result would be tighter 
and more volatile oil markets, with an average price $15/barrel higher in 2025.

High transportation costs for gas, compared with other fuels, are a constraint 
on the prospect of more globalised gas markets. Investment in LNG capacity 
has the potential to create new links between markets and reduce current price 
differentials. However, the high cost of many liquefaction projects and cost inflation 
could dampen the hopes of LNG buyers for more affordable supply.

Even with widespread deployment of CCS technology, the 450 Scenario sees a 
significant fall in the share of fossil fuels in the global energy mix, from the current 
82% to 65% in 2035, compared with 75% in 2035 in the New Policies Scenario. 
Of the fossil fuels, only natural gas consumption is higher in 2035 than today. At 
$19.2 trillion, total investment in gas, oil and coal is more than $4 trillion lower 
than the $23.5 required in the New Policies Scenario, but still accounts for around 
half of total supply-side investment. 
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Historical and current trends
Fossil fuel investment

today’s share of fossil fuels in the global primary energy mix – 82%, according to IEA data 
– is exactly as it was 25 years ago. The share of oil has fallen steadily over the years to 31% 
in 2012, but it remains the largest single fuel in the global mix. Coal, with 29%, has met the 

the economic rise of Asia. The share of natural gas, the least carbon-intensive of the fossil 

Figure 2.1   Global investment in fossil fuel supply
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Capital expenditure in the oil, gas and coal supply chains has more than doubled in real 
terms since 2000 (Figure 2.1).1 In recent years, prices for oil and natural gas have been 

across a broad front. Despite the resultant constraint on natural gas prices, the epicentre 

technologies. Elsewhere in the world, the volume of investment has also been on a rising 

estimated based on IEA data for supply, demand and trade as well as IEA and industry data for investment costs, 
checked against actual historical investment data, where available. For consistency with our projections of future 
trends, these numbers reflect “overnight investment”, i.e. the capital spent is generally assigned to the year 
production (or trade) is started rather than to the year when it was actually incurred; for example, the high LNG 
investment in 2009 in Figure 2.1 reflects the start of the large Qatari LNG plants.
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for just over 40% of global upstream investment and the largest share in the Middle 

culture from large privately owned companies.2

oil reserves and 60% of natural gas reserves are held by NOCs or their host governments. 

long-distance pipeline investment has been in Eurasia, as Eurasian resources are drawn 

the Asia Gas Pipeline linking Turkmenistan to China. Investment has also been heavy in 

Compared with oil and gas, capital expenditure is only a modest component in the supply 
costs of coal. The bulk of the expenditure needed to bring coal to the market is made up 

business). Capital investments are, nonetheless, indispensable in developing coal reserves 
and the related infrastructure development cost – railway lines, roads and ports – can be 

Capital expenditure in the coal industry has more than doubled from $30 billion in 2000 to 
$75 billion in 2013. Most of this has taken place in developing Asian countries, with China 

3 million tonnes per annum (Mtpa) – an amount roughly corresponding to a typical mine 

run ahead of demand, which has been held back in the United States (because of shale gas 

many of the coal supply investment and expansion plans announced by major exporters, 
such as Australia, Indonesia, Russia, United States, Colombia and South Africa, have been 

majority state-owned companies. Private companies may be listed or unlisted on stock exchanges.
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Oil and gas 

expenditure. This has provided a welcome windfall to resource-owning governments; in 

oil export revenue rose from $600 billion to almost $1.2 trillion over the same period. It 

and government take have more than kept pace with the increase in revenues (Figure 2.2). 
The prominence of government take, i.e. the total revenue that governments receive 

Figure 2.2   Aggregate split of oil revenue for private upstream companies  
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In many cases, the largest private oil and gas companies are not seeing returns 
commensurate with their massive increase in capital expenditure over the last few years 

are low). Many large private upstream players have indicated that they will be reining in 

although in general the natural resources at the disposal of NOCs are among the cheapest 
to develop. More pressing constraints, notably in the Middle East and in Russia, come from 
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by increasing public spending. If the oil price stabilises around current levels and increases 

process of adjustment. This is one of the elements that underpin our analysis of a possible 

or companies involved and the type of project. For the Majors, the income generated by 

capital expenditure, supplemented as necessary by corporate borrowing either from banks 
or from the capital markets (Figure 2.3). Where NOCs operate under strong commercial 

for those NOCs that have listed at least some of their shares, such as PetroChina (part of 

favourable terms, from state banks.

Figure 2.3 
different types of listed oil and gas companies, 2002-2012
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Majors are BP, Chevron, ExxonMobil, Shell, Total, ConocoPhillips and Eni.

before transferring its income to the government. For some other NOCs, subject to 
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for example, no revenue is received directly from the oil that it produces, all of its oil being 

applicable contractual regime upstream. But there are some common threads. Borrowers 

Where risks are higher and/or where future revenues are more uncertain, as for companies 

needs.

Coal

Given that coal projects do not need high margins to recover their investment cost, 

Europe and, to a lesser degree, to Australia. By contrast, the share of state ownership is 

like Indonesia, Colombia and South Africa (Figure 2.4).
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Figure 2.4   Ownership structure of hard coal production capacity, 2012
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Trends in the New Policies Scenario
The world remains heavily dependent on fossil fuels in the New Policies Scenario. Their 
share in the global energy mix falls to around 75% in 2035 (from 82%), but this nonetheless 

2 300 million tonnes of oil equivalent (Mtoe), over today’s levels (Figure 2.5). Natural gas 
accounts for more than half of this growth. Fossil fuel use falls in the countries of the OECD, 
with a slight increase in the use of gas more than outweighed by a larger decline in coal and 
oil. All of the growth in fossil fuel use comes from non-OECD countries, mainly for mobility 

China has overtaken the United States to become the largest oil-consuming country and its 
gas demand is comparable to that of the European Union today. 

Figure 2.5   Growth in world fossil fuel demand in the New Policies Scenario
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Table 2.1   Cumulative fossil fuel investment by region in the New Policies Scenario, 2014-2035 ($2012 billion)

Fossil  
fuel  
total

8 191

5 948

3 862

1 503

 741

 78

14 831

3 203

1 914

3 893

2 133

 575

 906

2 656

2 356

2 723

1 552

 452

23 475

 944

Coal

Total

 250

 116

 102

 22

 111

 3

 715

 76

 49

 556

 404

 94

 46

 1

 46

 36

 2

 69

1 034

 19

Transport

 47

 16

 14

 9

 22

 3

 181

 26

 17

 140

 69

 42

 23

 1

 6

 9

 2

 69

 298

 7

Mining

 202

 100

 89

 13

 89

 0

 534

 50

 32

 416

 335

 53

 23

 0

 39

 28

 0

n.a.

 736

 12

Gas

Total

3 296

2 019

1 500

 815

 463

 43

5 381

1 617

1 016

1 613

 657

 203

 529

 699

 915

 537

 157

 93

8 771

 531

Transport

1 119

 586

 443

 303

 231

 43

1 421

 417

 301

 427

 209

 70

 83

 241

 241

 93

 30

 93

2 633

 276

Upstream

2 177

1 433

1 057

 512

 233

 1

3 961

1 199

 715

1 186

 448

 133

 446

 458

 674

 443

 127

n.a.

6 138

 254

Oil

Total

4 645

3 813

2 260

 666

 167

 32

8 735

1 510

 849

1 724

1 072

 277

 331

1 956

1 395

2 150

1 393

 290

13 671

 394

Re ning

 434

 226

 193

 147

 61

 30

966

 95

 70

 484

 274

 146

 52

 193

 54

 141

 100

n.a.

1 401

 136

Transport

 124

 98

 46

 18

 7

 1

 572

 71

 28

 161

 83

 53

 18

 186

 50

 104

 89

 290

 986

 15

Upstream

4 087

3 488

2 021

 500

 98

 2

7 197

1 345

 750

1 079

 715
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 261

1 578

1 291
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1 205
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dependence among the region’s main emerging economies coincides with a decline in 

import market becomes the main global arena for trade in gas, based primarily on LNG. 

$1 trillion in coal.3 In our modelling, the price trajectories for the various fuels provide for 
these investments to yield reasonable rates of return, so it is also reasonable to expect that 
the required investment will be forthcoming.4

are determined by their judgements as to the nature of regulatory and other risks, and 

myriad other challenges and risks facing oil, gas and coal investment over the coming 

produce associated gas that is marketed, and fields drilled for gas can produce natural gas liquids that meet part 
of the oil demand. The split given here should be considered as indicative.

numbers for oil and gas in the New Policies Scenario are revised upwards compared with WEO-2013, such 
that the average F&D costs over 2014-2035 for a barrel of oil rise to $17.6 from $14.5 in WEO-2013, and for 
an MBtu of gas, from $1.4 to $1.6. Although these differences imply upward pressure on prices, they could be 
accommodated within the WEO-2013 oil and gas price trajectories used in this analysis. (See Chapter 13 of WEO-
2013 for a detailed discussion of the relationship between oil supply costs and prices).
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is higher in the case of oil (at close to 90% of total capital expenditure) and slightly lower 

almost all of the increase in total upstream expenditure, the share of natural gas in total 
upstream investment therefore rises steadily over the period to 2035.

Although total spending on upstream oil projects remains fairly constant, at an average of 

mid-2020s onwards. Investment levels also fall in China and in some other mature basins, 
but they rise considerably in three regions: the Middle East (see focus on investment in 
the Middle East, below), Brazil and the Caspian region (Figure 2.6). Of the $11.3 trillion in 

Figure 2.6   Change in average annual upstream oil and gas investment by 
region in the New Policies Scenario
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Upstream natural gas expenditure rises from an annual average of $230 billion in the period 
to 2020 to more than $330 billion by the 2030s, with spending on upstream gas rising in all 
the major regions. One-third of the total takes place within the OECD countries, mostly in 
the United States, Canada and Australia. A large increase is required over coming decades 

051-090 Chapter 2.indd   60 19/05/14   18:24

©
 O

E
C

D
/IE

A
, 2

01
4



Chapter 2 | Investment in fossil fuels 61

2

1

3

4

8

5

11

16

7

9

14

6

12

17

10

15

13

18

gas-to-liquids projects in several parts of the world. 

Figure 2.7   Breakdown of cumulative world upstream investment by 
resource type in the New Policies Scenario, 2014-2035
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elsewhere) and coalbed methane (in Australia, China and India) gains more momentum, 

private companies or the wide spectrum of NOCs. Recent years have seen a greater range of 

of gas markets, even as demand for gas rises more rapidly. 
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deepwater of Brazil and natural gas liquids (NGLs) from a variety of sources. However, from 

East – where NOCs hold sway. 

In the gas sector, the concern that the world might become increasingly dependent on a 

fast-growing non-OECD markets, primarily in Asia, which provide more than 80% of global 

a desire among governments to diversify the energy mix provide a strong opportunity for 

increases the risk for upstream projects looking to target this region.

Figure 2.8   Indicative split of global oil and gas production by company 
type in the New Policies Scenario
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The net result is a changing upstream landscape. The medium-term outlook for oil is 
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output coming from NOCs (Figure 2.8).

Chapter 1). One strategic response from the Majors has been to switch their focus more to 
natural gas, where the scope for growth is that much greater and the access to resources 
less constrained.5 Another has been to pursue partnerships with NOCs, as for example, 

taking on large and complex projects alone, or with the assistance of service companies, co-

Trends in costs and complexity

The rise in oil prices over the last ten years has been accompanied, arguably underpinned, 
6

rise in output since 2005 has required almost a doubling of the rig count (Figure 2.9). The 

this increase, but this sign of greater complexity is also apparent elsewhere in the world. 

offered in two offshore gas discoveries were bought by NOCs for a combined $11 billion (China’s CNPC, India’s 
ONGC and IOC and Thailand’s PTT). 

of exploration wells (the exploration phase), drilling of production wells and the installation of processing 
facilities at the surface once a discovery is confirmed (the development phase). Finding and development costs, 
do not alone establish a breakeven oil price, which also needs to take into account operating costs, such as lifting 
costs, and government take.
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Figure 2.9   North American oil and gas production versus active rig count 
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There is no shortage of resources to meet the projected demand in the New Policies 
Scenario, but geological and technical risks are nonetheless set to increase as “easy” oil 
and gas is gradually depleted and companies move to develop more challenging deposits. 

of future F&D costs. But it is only one of the factors at work. For each basin and resource 
type, the way that costs evolve depends on the interplay between three variables, not all 

The North Sea, a mature producing area, provides a good example: not only are the 

but there is also a move away to deeper waters, west of the Shetlands, on the UK side 
and a move further north on the Norwegian side.

Technology learning and infrastructure build-up can counter-act this effect. 
Technology learning has clearly been at work over the last few years in the shale 
plays in North America: as operators learn about a play, they are able to optimise the 
rig and well designs to reduce costs. Technologies developed for difficult fields, such 
as horizontal drilling or production monitoring with 3D seismic, are spread to other 
fields. New infrastructure needs diminish: if, for example, the first offshore fields in 
a basin require construction of expensive infrastructure (which can be justified only 
for large fields), subsequent developments can piggy-back on this infrastructure and 
so reduce costs. 
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reach $128/barrel in 2035.

As a result of the interplay of these different factors, the evolution of F&D costs to 2035 
varies by region and by type of resource. For the major producers in low-cost regions such 
as the Middle East, costs are in the range of $5-12/barrel; although the complexity of 
development increases, the largest producers do not experience major increases in costs 
because they still have a choice of resources to exploit to meet the expected production 
demands on them over the projection period, and there are significant opportunities 
to benefit from learning effects. The two countervailing pressures, of depletion versus 
beneficial learning and infrastructure effects, keep F&D costs in most regions in the 
$20-30/barrel range, only a moderate cost increase in real terms. There are, though, 
a few countries and basins that see a larger rise, as rapid production rates move them 
from a very low rate of depletion to a more significant rate, even though the resulting 
cost increases are partly offset by technological progress. This is the case of Brazil, for 
example, as it moves towards developing smaller deepwater fields.

depleted, with a corresponding rise in costs per barrel as operators move out of the sweet-
spots to areas where the recovery per well is lower. This explains the peak and then the 

more low-cost resources available than are developed in this scenario, but – as discussed 
above – access is limited by resource-owning governments: the way that resources are 
developed in this scenario demonstrates how, for oil, it is access to resources, rather 
than their cost, that determines where investment goes. In OPEC countries of the Middle 
East, 13% of the total upstream oil investment accounts for almost one-third of the new 
resources developed to 2035. Tight oil in North America similarly accounts for 13% of 
upstream investment, but only 6% of new resources. 
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Figure 2.10   Oil resources developed to 2035 in the New Policies Scenario
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and development costs, ranging from those of Qatar (around $20 per thousand cubic 

the North Sea (Figure 2.11). Countries that are currently producing (or planning to produce) 

include Trinidad and Tobago, Angola, China and Egypt. Others see more modest changes. 
Norway sees an increase in costs as developments move further north, while the rest of 

Figure 2.11   Gas resources developed to 2035 in the New Policies Scenario
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Focus on upstream oil in the Middle East

term growth in oil demand relies much more heavily on the holders of the large remaining 

output rises from 28 million barrels per day (mb/d) to more than 34 mb/d in 2035, an 
annual average rise of around 400 thousand barrels per day (Table 2.2).

Table 2.2   Indicators for the Middle East in the New Policies Scenario 

Indicators Unit 2013* 2020 2030 2035

mb/d 28 28 32 34

Oil demand mb/d 7 8 9 10

Oil net exports mb/d 21 20 23 25

Gas demand bcm 430 502 653 713

Electricity demand TWh 760 956 1 303 1 474

GDP $2012 billion 2 550 3 399 4 995 5 973
million 217 246 282 297

Annual averages ($2012 billion) 2007-2013 2014-2020 2021-2030 2031-2035

Upstream oil and gas investment 73 74 97 110

Power sector investment 20 21 27 32

Oil export revenue 682 803 915 1 083

Picking up the unmet demand in oil markets will require major investment upstream. 

increases and costs creep higher.7 Yet the required upturn in investment is by no means 
guaranteed, even though the oil resources of the Middle East remain ample and are among 

markets on prices and demand. 

East and North Africa due to the turmoil in Syria and in Libya, although these do contribute 

future investments are booked in the year in which new supply comes on stream; given 
the lead times for projects, in practice the pick-up in investment would need to come much earlier.
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2013, remain around or slightly below that level in real terms for much of this decade, 

the countries in the region, revenue from oil export is the most important source of 

equivalent of one-third of GDP and it was higher for Kuwait, Saudi Arabia, Iraq and the 
United Arab Emirates.8

The possibility that public programmes outside the energy sector will be given priority, 

has, in many cases, included a large increase in social spending, mainly in the form of 

new arrivals on the job market. 

of the subsidies provided in the Middle East for oil products in 2012 was $112 billion 

gas and electricity, the total rises to $203 billion, equivalent to around one-quarter of 
total oil export revenues. Low prices for gas and electricity, and consequent problems 

oil in the power sector (currently 2 mb/d for the region as a whole). 

governance of the hydrocarbons sector, could hold back output.

contrary, to try to recapture market share by pushing oil prices down. However, in our estimation, the projections 
for the New Policies Scenario are already close to a revenue-maximising strategy for the region and there is not 
much scope for significant gains in revenue (a misjudgement of evolving demand elasticity and non-OPEC supply 
elasticity could lead to loss of revenue).
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uncertainty over the right moment for Middle East producers to boost investment in 

and when the current growth will start to run out of steam. Investment decisions in the 
Middle East will need to be taken well in advance of this becoming evident, because of the 

If investment were to fall short of the levels required in the New Policies Scenario, any 

a result of the heightened risk premium associated with reduced spare capacity. But the 

our oil outlook, when steady increases in Middle East supply are required to meet rising 
demand (Figure 2.12). In a Middle East Delayed Case9

eventually output respond to higher prices, gradually closing in on (but not reaching) the 
levels seen in the New Policies Scenario by the 2030s.

Figure 2.12   Middle East oil production in the New Policies Scenario and in 
the Delayed Case
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some $15/barrel higher than in the New Policies Scenario. Our oil prices assume a smooth 

constraint on Middle East oil production, such that it does not exceed current output levels until 2025.
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in the market associated with the Delayed Case would in all probability be accompanied by 

other parts of the world and compensated in part by lower demand for oil (Figure 2.13). 
Lower demand is felt primarily in the transport sector (the largest source of oil demand): 
in the short term, higher prices encourage more economical driving habits, while, in the 

slightly lower in the Delayed Case than in the New Policies Scenario. Higher output outside 
the Middle East comes from a number of regions, notably North America and Africa, and 

Figure 2.13   Changes in global oil production and demand in the Delayed 
Case versus the New Policies Scenario

 
-2.5

-2.0

-1.5

-1.0

-0.5

0

0.5

1.0

1.5

m
b/

d 

Middle East
Rest of world

Demand:

Supply:

2020 2025 2030

Non-OECD
OECD

some 15% of total oil and gas investment (Figure 2.14). Three-quarters of this, $2.6 trillion, 

10 

intra-regional transport of oil and oil products, and NGLs fractionation and transport; hence the numbers for oil 
pipelines are higher than previously reported.
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Figure 2.14   Cumulative investment in global oil and gas transportation in 
the New Policies Scenario, 2014-2035
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$3.6 trillion

Almost two-thirds of the total pipeline spending (oil and gas combined) is required in non-
OECD countries. Most of the investment in OECD countries is spending on maintenance for 

oil shipping is likewise primarily for maintenance or replacement, as the total volume of oil 

Gas producers face the main transport-related dilemmas. The lower energy density of 

usually prove to be temporary. In the case of gas, there is a higher chance that remote 

Figure 2.15   Indicative comparison of fossil fuel transportation costs 
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Focus on LNG investment

The longer the distance over which natural gas has to be moved, the more favourable 
are the economics of LNG over pipelines (Figure 2.15). Where producers have a choice 

to Russian supply to Europe since 2006, because of disputes with Ukraine and Belarus, 

This makes provision for a steady increase in inter-regional LNG trade, from 330 billion 
cubic metres (bcm) in 2013 to 560 bcm in 2035. This increase is fundamental to our outlook 
for gas markets. With new suppliers (including North America and East Africa) extending 

anything approaching a single global gas price). 

Whether LNG will be able to deliver all that is expected of it remains uncertain. At the root 
of this uncertainty is the high capital cost of LNG infrastructure, which creates a strong 

under stress. Faced with current prices for imported gas that are among the highest in the 

new LNG supply) have made it clear that they seek more advantageous terms for future 

concerns. On the one hand, the evidence from some current LNG projects under 

among some suppliers that dependable high prices for LNG are necessary and unavoidable 
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Figure 2.16   Diverging trends in the evolution of capacity costs for global 
LNG liquefaction projects
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Sources: IEA analysis based on Wood MacKenzie data; Songhurst (2014). 

developments in Australia, the site of two-thirds of current global investment in LNG, 
and to two other higher-cost projects in Norway and in Papua New Guinea. In Australia, 

part because these projects are being built simultaneously, there has been strong upward 

advanced in the United States (Sabine Pass, which has already been approved, plus six 
other projects that have received the requisite export approvals from the US Department 

industrialised areas, with established infrastructure and access to a large market for 

or-pay contracts with potential users of the plant’s liquefaction capacity (this is often referred to as a tolling 
arrangement). Gas is sourced not from a specific upstream project, as with most integrated LNG projects, 
but bought on the US gas market for processing in the LNG facility. Thus, in this model, the financing of the 
liquefaction project is not tied to the destination or marketing arrangements for the LNG. This disaggregation 
of the value chain lowers the cost of capital for US projects (below the levels assumed for a generic project in 
Figure 2.17) and is a major component of the competitiveness of US LNG.
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LNG capacity should not exceed $1 000/tonne (Figure 2.17). For the same delivered price, 
if the cost of new capacity is $1 500/tonne, then feedstock gas should be available more 
cheaply – at well under $3/MBtu.

Figure 2.17   Indicative trade-off between the costs of new LNG capacity 
and of gas feedstock for a range of delivered prices
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at 90% capacity, and include costs for a shipping distance of 10 000 kilometres (around $0.1/MBtu per 

is 30 years and the return on capital is 15%.

requires major new gas pipelines from the upstream source(s) of the gas (Songhurst, 2014). 

051-090 Chapter 2.indd   74 19/05/14   18:24

©
 O

E
C

D
/IE

A
, 2

01
4



Chapter 2 | Investment in fossil fuels 75

2

1

3

4

8

5

11

16

7

9

14

6

12

17

10

15

13

18

a clear and viable opportunity for new LNG investment, but, alongside the important 

such as Yamal or Vladivostok LNG in Russia or the East African projects. High cost for 

returns to investors as well as LNG that meets their buyers’ needs. This is a reason why, in 

markets over the period to 2035.

Box 2.1   Is LNG the solution to Europe’s gas dilemma?

The gas industry in Europe has experienced a dismal few years since 2010. Demand 
has declined to levels last seen in the early 2000s, pulled down by a weak economic 

low carbon prices) and a large expansion in renewables-based capacity. Recently, 
the 2014 Ukraine crisis has reignited fears about the security of Europe’s pipeline 

available (it used only around one-quarter of almost 200 bcm of LNG import capacity 
in 2013), making it possible to tap into sources of LNG available or coming on to the 

– and well-priced – to meet Europe’s needs once it starts to come on to the market. 

this gas to its shores (a price level that is higher than the current average price of 
pipeline imports to Europe, at $10-11/MBtu).
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Figure 2.18   Indicative potential for additional LNG available to Europe 
in the New Policies Scenario, 2020
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European purchases and producer behaviour, gas purchases and prices in other markets.

If Europe were to seek by 2020 to re-balance gas imports away from pipelines 
and towards LNG, then importers would need to look for an additional 70-80 bcm 
(at a minimum) in 2020, part of which would be required to replace existing LNG 
contracts as they expire (around 20 bcm by 2020) and to offset the expected decline 
in Europe’s indigenous production. For this sort of volume, the price would be in the 
range $13-14/MBtu, a level at which gas would clearly struggle to compete.

through to 2035 and, by way of contrast to the power sector, it is economically feasible to 

As highlighted in WEO-2013
altogether, including most NGLs as well as oil products produced directly from gas or coal. 
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demand and some producers look not only to cover growing demand but also to capture 

envisaged capacity expansion (which is modest, compared with the number and capacity 
of projects that have been announced around the world) takes place in the Middle East and 

crude imports over long-distance product imports (Table 2.3). This means that most of 

occasionally in partnership with private companies. 

Table 2.3 
2014-2035

Investment ($2012 billion) New capacity
(mb/d)Green eld Secondary units Maintenance Total

China 150 0 124 274 4.0

North America 14 38 172 224 0.4

Middle East 106 2 85 193 2.9

Europe 7 26 128 160 0.2

India 98 2 46 146 2.3

Brazil 72 0 27 100 1.4

Rest of world 58 24 223 304 1.5

Total 504 92 804 1 401 12.7

12, 
North America and former Soviet Union countries, investments in secondary units prevail. 

consumer preferences. Together with changes in feedstocks, towards both heavier and 
lighter ends, this is driving a trend towards more complex and expensive technologies. 

markets showing a structural decline in demand, as in Europe (Box 2.2).

This new refinery (probably the last new-build refinery that Europe will see) has little to do with the downstream 
outlook in the region and more with SOCAR’s diversification strategy at a convenient location in its crude oil 
export infrastructure. 
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Box 2.2 

Europe and North America and, while the US energy industry in general is going through 

disappearing export markets for gasoline. This has prompted the Majors to reduce their 

Since 2005, about 2.9 mb/d of capacity has changed hands in Europe (about 18% of 
total) and about 2 mb/d has been closed (Table 2.4). Of capacity that was sold, some 
0.5 mb/d was subsequently resold. The Majors accounted for just under 2 mb/d of the 

Table 2.4  (mb/d)

Shut by owner Sold of which Shut by 
subsequent 

owner
BP - 0.6 0.2 0.2

Shell 0.1 0.9 0.1 0.4

Total 0.3 - - -

Other Majors 0.4 0.4 0.1 0.1

Other 0.5 1.0 0.1 -

Total 1.3 2.9 0.5 0.7

have acquired 0.3 mb/d of capacity so far, but also Russian and Asian oil companies. 

are strategically placed in trading hubs that allow commodity houses to enhance their 

risk of falling oil or gas demand, assets in the midstream and downstream have long 
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to almost $6 trillion, a faster rate of increase than that envisaged for capital expenditure. 

strong balance sheets and creditworthiness. There are, though, numerous caveats to 

choice of projects. As local banks and capital markets are not yet large or mature enough 
to step in and provide all the necessary funding, large projects in these countries, including 

other major consuming countries. In some cases the revenue foregone is made good from 

a loss to cover the gasoline balance, diminishing the availability of internal funding for its 
very large capital expenditure programme.
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Financing shale gas and light tight oil

Figure 2.19 
shale gas / tight oil investment
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well) of a large number of wells. For now, success stories are concentrated in a handful 

in the industry will come as it moves beyond a highly leveraged expansion phase, an 
excess of investment over the value of output is not at all surprising at this phase in the 
industry’s development. 

S P O T L I G H T
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The reliable cushion of oil and gas revenue over expenditure is a product of the steady 

based on oil products are traded over a shorter forward period than crude oil and are less 

this chapter) that governments will act in a more concerted way to decarbonise the energy 
economy, bringing down fossil fuel demand and prices in the process. 

process. The huge Kashagan project in Kazakhstan is a classic example of these kinds of 

into a higher cost of capital.

of environmental and safety risks. Projects have to clear high hurdles in order to receive the 

project delay or, in some cases, abandonment. 

Coal

coal supply chain in the New Policies Scenario. Mining, with $736 billion, is the largest 
component, followed by investments in railways ($183 billion) and ports and shipping 

spent on development of new mining capacity; the average annual investment in such new 
development falls over the next ten years as the market absorbs the current overcapacity. 
From the mid-2020s, investment in new mining capacity needs to pick-up again (even as 
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Figure 2.20   Cumulative coal supply investment by type and region in the 
New Policies Scenario, 2014-2035
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called “sustaining capital expenditure”, amounts to more than $350 billion over the period 
to 2035 and includes the replacement of machinery and equipment.

capital intensity of development, i.e. the average amount required to install one tonne 

factors, notably a rise in costs in Australia associated with the mining boom over recent 

$200 billion, corresponding to 27% of global capital expenditure on coal. Australia has a 

key country for the expansion of coking coal supply. As coking coal typically commands 

requirements, this also results in higher development capital needs. The United States 
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invests $90 billion into coal mining over the period to 2035 – as much as Australia, despite 

Basin. Only a small amount of new steam coal mining capacity is projected to come online 
in the Appalachian basins, alongside a few coking coal mines.

Figure 2.21 
projects by region, 2014-2024
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Source: IEA analysis based on Wood MacKenzie databases.

occur outside the OECD. Unsurprisingly, China accounts for the lion’s share of this total, 

re-organise the coal mining industry has resulted in thousands of small coal mines being 

companies will have to dig deeper (especially for coking coal) or move further to the west 

China’s investment burden.

Indonesia sees rapid expansion of output over the period (growth of 175 million tonnes of 

less capital-intensive than underground mines. A large part of the output increase is 

also tend to have lower development capital intensity than new mines. 
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While some coal is consumed close to the mines, most is hauled some distance to reach 

$185 billion, goes to the railways for tracks, engines and rolling stock: railways provide the 

coal links and an allocated share of investment in lines that carry large volumes of coal 

make up more than half of global coal-related railway investments. The two countries 
face similar challenges: China’s mines move further west, far away from the demand hubs 
along the east coast. While conversion into electricity near the mines and subsequent 
energy transport via the power transmission grid (“coal by wire”) gains in share, large 

New Policies Scenario. India also needs to expand the strained railway network to link up 

third-largest coal-related railway investment requirement ($15 billion), mainly driven by 
expansion of rail lines to export ports in the Russian Far East, as well as upgrades of the 
ageing rail network.

With investments of $70 billion, ocean-going vessels are the second-largest component 
of future coal supply infrastructure needs. Seaborne shipping capacity is projected to be 

represents a minor component in total infrastructure capital expenditure. Unsurprisingly, 
two-thirds of the capital expenditure for ports is concentrated in developing Asia and 

Trends in the 450 Scenario
In the 450 Scenario, the share of fossil fuels in the global energy mix falls to 65% by 2035 
from 82% today, a much more rapid decline than in the New Policies Scenario. The impact is 
far from uniform across the three fuels (Figure 2.22). Coal is by far the hardest hit: demand 

more than 20%, compared with the New Policies Scenario, and is some 13% below today’s 

in demand to the levels last seen in the early 2000s. Natural gas demand in 2035 is some 
17% lower than in the New Policies Scenario, but nonetheless 20% higher than today’s 

widespread deployment of carbon capture and storage (CCS).
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Figure 2.22   Fossil fuel demand in the 450 Scenario relative to the New 
Policies Scenario
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Fossil fuel supply investment is $19.2 trillion in aggregate in the 450 Scenario. This is 

scenarios; oil investment is lower by close to 20%; and investment in coal is down by one-
third (Table 2.5). All regions see lower fossil fuel investment in the 450 Scenario and one-
quarter of this decline takes place in North America, the region that requires most of the 
investment in the New Policies Scenario (Figure 2.23).

Table 2.5   Global fossil fuel cumulative investment by scenario, 2014-2035 
($2012 trillion)

New Policies Scenario 450 Scenario Di erence (%)

Oil 13.7 11.1 -19
Upstream 11.3 9.0 -20
Transport 1.0 0.9 -8

1.4 1.1 -18
Gas 8.8 7.5 -15
Upstream 6.1 5.1 -16
Pipeline 1.9 1.7 -9
LNG 0.7 0.6 -19
Coal 1.0 0.7 -33
Mining 0.7 0.5 -31
Transport 0.3 0.2 -39
Total 23.5 19.2 -18
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Figure 2.23   Cumulative investment in fossil fuel supply by region and by 
scenario, 2014-2035
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revenue in 2012 of $4.2 trillion, and is a decline of around one-third, compared with 2035 
revenue of $6 trillion in the New Policies Scenario. However, since the required oil and gas 
capital expenditure in 2035 in the 450 Scenario is slightly more than one-third below the 
levels of the New Policies Scenario, the cushion between revenue and capital spending is 
similar. But this should not be interpreted as a guarantee of the adequacy or security of 

against the risk of becoming stranded by climate policies, because output decline is a 

conceivable rate of policy-induced declines in demand. Nonetheless, once a credible path 
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Table 2.6   Cumulative global production of oil and gas by scenario,  
2014-2035

Oil
(billion barrels)

Gas
(trillion cubic metres)

New Policies Scenario 756 93

299 29

457 64

450 Scenario 692 87

299 29

393 57

rates of decline.

and 57-64 trillion cubic metres of gas over the period to 2035, depending on the scenario.13 

developed in the New Policies Scenario that are not developed in the 450 Scenario; the 

good reasons for companies to explore for new resources, even in a 450 Scenario (Box 2.3).

Box 2.3 

amounts to around 760 billion barrels. The amount required in the 450 Scenario is 
around 690 billion barrels. Yet 

appraisal of new resources? The main reason is that many of the OPEC countries which 

developed by 2035. 

A more telling number is the volume of reserves held by non-OPEC countries. This stands 

 to produce, in declining volumes, to 2035 without investment, and additional 
investment made to 2035 continues to result in production post-2035, there is no direct equivalence between 
the cumulative investment numbers and the cumulative production numbers in our scenarios.
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in the New Policies Scenario, at 437 billion barrels, and the 403 billion barrels produced 
in the 450 Scenario.14

elsewhere. A case in point is the Canadian oil sands, where large proven (or rather 

resources in order to reduce their import bills or to provide much-needed export 

resources that can be developed at lower cost or on more advantageous contractual 

to-be-developed or to-be-found, even in the 450 scenario (Figure 2.24). This is why 

Figure 2.24   World oil production by type in the 450 Scenario
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the New Policies Scenario. Of the $510 billion in mining investment in the 450 Scenario, a 

Policies Scenario and 330 billion barrels in the 450 scenario, exceeds the proven non-OPEC reserves of 
292 billion barrels.
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be located where the coal is needed, transport be costly or infrastructure lacking. New 
mines are being developed closer to the markets in developing countries in Asia, where 

India ($20 billion) are at the forefront of mine development expenditure.

variable costs and the coal price amounts to no more than a few dollars (Figure 2.21). 

keep costs down and develop the most promising coal projects can maintain their market 

can be a prudent business strategy and one of the few ways to out-compete rivals in the 
450 Scenario.

has to shut-down prematurely, half of mining capital expenditure goes into sustaining 
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Chapter 3

Power sector investment
Keeping the lights on?

Highl ights
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Historical and current trends
Power sector investment

1
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Figure 3.1   Investment in power plants by type and region, 2000-2012
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2 

Figure 3.2   Worldwide investment in power plants by region and market 
type, 2000-2012
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Ownership of power plants

Figure 3.3   Ownership of global power generation assets in 2012
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leveraging (
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Financing structure of publicly listed companies

Figure 3.4   Financing of projects by publicly listed power companies, by 
majority stakeholder and region, 2002-2012
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Trends in the New Policies Scenario
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Figure 3.5 

Additions (GW)

Coal 1 070

Gas 1 270

Oil 90

Nuclear 300

Renewables 2 930

Total 5 660

Retirements (GW)

Coal 450

Gas 350

Oil 240

Nuclear 110

Renewables* 700

Total 1 850
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Table 3.1   Electricity demand, generation capacity and T&D line lengths in 
the New Policies Scenario

Electricity 
demand

Capacity 
ddi n

ran mi i n line   i tri n line  

CAAGR
2012-35

 
2014-35*

Addi n  
2014-35*

Re r  
2014-35*

Addi n  
2014-35*

Re r  
2014-35*

OECD 0 1 0  541 1 356 3 45 14 21

n-OECD 3 2 3 4 2 63 1 650 20 3 1  4 1

rld 2 2 5 657 3 1 0 3 007 24 234 31 700
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Figure 3.6   Power generation capacity retirements and additions by 
selected region in the New Policies Scenario, 2014-2035
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Figure 3.7   Cumulative global power sector investment by type and 
selected region in the New Policies Scenario, 2014-2035
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Figure 3.8   Average annual investment in power plants by type in the New 
Policies Scenario
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Table 3.2   Investment in power plants by region and plant type in the New Policies Scenario, 2014-2035 ($2012 billion)
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Box 3.1   World Energy Outlook survey to update investment costs
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Figure 3.9   Average annual unit investment cost in power plants by type in 
the New Policies Scenario

 
China

1 000

2 000

3 000

4 000

5 000

Do
lla

rs
 (2

01
2)

 p
er

 k
ilo

w
a�

OECD Other non-OECD

20
31

-3
5 

20
00

-0
6 

20
07

-1
3 

20
14

-2
0 

20
21

-2
5 

20
26

-3
0 

20
31

-3
5 

20
00

-0
6 

20
07

-1
3 

20
14

-2
0 

20
21

-2
5 

20
26

-3
0 

20
31

-3
5 

20
00

-0
6 

20
07

-1
3 

20
14

-2
0 

20
21

-2
5 

20
26

-3
0 

Nuclear

Hydro

Other renewables 
Coal

Gas

Figure 3.10   Average annual investment in T&D infrastructure in the New 
Policies Scenario
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Table 3.3   Investment in T&D infrastructure by region in the New Policies Scenario, 2014-2035 ($2012 billion)
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Figure 3.11   Power sector investment by market type and region, 2014-2035
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Focus on the European power sector
Past investment and future needs

Figure 3.12   European Union investment in power plants by type, historical 
and in the New Policies Scenario
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Figure 3.13   Net capacity additions and net incremental demand and 
generation by type in the European Union, 2000-2035
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Figure 3.14   Evolution of energy prices, electricity demand and net income 
for Europe’s top 20 publicly listed utilities, 2000-2013
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Figure 3.15   Market capitalisation of selected European utilities
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2

Figure 3.16 
competitive European electricity market, 2007-2012
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Figure 3.17   Average retirements and capacity additions of thermal plants 
in the European Union in the New Policies Scenario
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Figure 3.18 
market structure and price for full cost recovery 
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Box 3.2   EU 2030 Climate and Energy Goals
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Focus on the Indian and Southeast Asian power sectors

Past investment and future needs

India and Southeast Asian countries have had considerable success in the past decade 
in developing their power sectors to keep pace with booming electricity demand. Since 

 India s installed capacity and electricity genera on have nearly doubled and annual 
investment in new power plants has increased four-fold, from $7 billion in 2000 to 
$32 billion in 2012. In Southeast Asia, the expansion of the power sector has been similarly 
impressive, with total installed capacity increasing from 140 GW in 2000 to 237 GW in 
2012, requiring investment of $118 billion over the period. In both regions, expanding 
the electricity supply has been cri cal to achieving strong economic growth and li ing 
hundreds of millions of people out of energy poverty. 

ven with these important achievements, substan al addi onal development of the power 
sector is needed to improve the poor reliability of these electricity systems to help overcome 
fundamental economic and social issues. Coupled with certain market features, such as 
cross-subsidies from industry and commercial segments to residen al and agricultural end-
users in India, some consumers are incen vised to generate their own electricity mostly 
fuelled by diesel . In India, this reduces the compe veness of its manufacturing sector, 
which is small for a country of its si e and stage of economic development. In addi on, with 
300 million people in India and around 110 million in Southeast Asia s ll lacking access to 
electricity, under-development of the power sector also has a high human cost. 

ee ng future investment needs will require calling upon the nancial resources of 
both the government and private investors, domes c and foreign. In Southeast Asia, the 
ownership structure of power genera on assets is varied  around half are state-owned. In 
India, the government undertakes most power sector investment and owns around two-
thirds of the genera on capacity. owever, private capital has increasingly owed into 
the sector, feeding the recent growth in non-hydro renewables, which is the only type of 
genera on that has exceeded the targets set out in the past several ve-year plans. oreign 
direct investment I  to India s power sector had previously been capped, but reform in 
2013 removed the limit, paving the way for more I to ow into the sector. 

In the New Policies Scenario, India’s power sector investment requirements total 
$1.  trillion fourth-largest in the world  over 2014-203 , with 0  needed for new power 
plants and 40  for expanding  networks igure 3.7 . Coal and renewables account 
for about 8  of the cumula ve investment in power plants, indica ng where it is most 
cri cal to a ract future capital ows igure 3.1 . In Southeast Asia, investment needs 
amount to $1 trillion h-largest in the world , split almost evenly between new power 
plants and  infrastructure. Con nuous investment over 2014-203  in coal- red power 
plants increases coal’s share of genera on from 32  to 48 . In addi on, investment in 
renewables raises their share by  percentage points over the period.
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Figure 3.19   India and Southeast Asia average annual investment in the 
power sector by type, historical and in the New Policies Scenario
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Figure 3.20   Supply costs, revenues and subsidies per unit for utility sales 
direct to consumers by region in India, FY 2011-2012
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Figure 3.21   India and Southeast Asia average annual change in capacity 
and electricity generation in the New Policies Scenario

a) India
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2 emissions 
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Investment in non-hydro renewables
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Trends in the 450 Scenario

2

Figure 3.22   Electricity generation by technology and CO2 intensity in the 
450 Scenario
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Investment requirements

2

Figure 3.23   Average annual investment in power plants by type in the 
450 Scenario
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Figure 3.24   Implications of a reduced weighted average cost of capital on 
subsidies to renewables in the 450 Scenario

With reduction occurring after 2020
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Chapter 4
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Introduc on

Current trends
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Table 4.1 

Es mate Source Comment

$130 billion

$147-300 billion World 
Energy Outlook 2012

$365 billion*

$298 billion* 

$200 billion
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Trends in the New Policies Scenario

Table 4.2 

 1990 2012* 2020 2025 2030 2035 2012-
2035**

Total 6 281 9 028 10 285 10 892 11 436 11 990 1.2%
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Figure 4.1 
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Figure 4.2 
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Box 4.2 
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Figure 4.3 
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Figure 4.4 
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Figure 4.5 
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Industry

Figure 4.6 
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Figure 4.7  
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Figure 4.8 
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Financing energy e ciency investment

Energy e ciency is a cost-saving investment
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Figure 4.10  
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S P O T L I G H T
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Trends in the 450 Scenario
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Figure 4.11 
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Figure 4.12 

 
-900

-600

-300

0

300

600

2014-2020 2021-2025 2026-2030 2031-2035

Bi
lli

on
 d

ol
la

rs
 (2

01
2) Addi�onal energy 

efficiency investments

Energy expenditure
savings

 

Stable and favourable regulatory framework

135-160 Chapter 4.indd   159 19/05/14   18:25

©
 O

E
C

D
/IE

A
, 2

01
4



160 World Energy Investment Outlook | Special Report

Clear price signal

Increase knowledge about energy e ciency across stakeholders

Clear and easy measurement. 

Standardise the energy e ciency investment process.
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Annex A

Investment tables

General note to the tables
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Average annual investments
Historical New Policies Scenario NPS 450
2000-13 2014-20 2021-25 2026-30 2031-35 2014-35 2014-35

Energy Supply (billion, year-2012 US dollars)
Total 1 230 1 772 1 759 1 830 1 963 40 165 39 387 

 260 11 176 31 126  316  806  736  724 liO

Upstream  320  510  509  513  520 11 284 9 014 

Transport  54  50  42  39  46  986  902 

Re ning  52  77  57  61  55 1 401 1 146 

 754 7 177 8 354  414  883  753  252 saG

Upstream  152  230  272  297  337 6 138 5 135 

Transport  100  127  116  116  116 2 633 2 322 

 096  430 1 05  24  04  45  16 laoC

 805  637  04  23  92  23  13 gniniM

Transport  30  21  10  10  9  298  181 

Power  479  713  712  746  818 16 370 19 258 

Fossil fuels  106  120  117  117  125 2 635 2 877 

Of which: Coal  55  68  66  71  74 1 528 1 918 

Of which: Gas  46  49  49  43  49 1 054  930 

 227 1 160 1 14  15  65  64  8 raelcuN

Renewables  153  241  234  274  326 5 857 8 809 

Of which: Bioenergy  17  22  23  34  39  639  892 

Of which: Hydro  52  71  65  69  68 1 507 2 097 

Of which: Wind  43  76  81  97  113 1 989 3 027 

Of which: Solar PV  37  60  49  51  71 1 276 1 724 

Transmission  48  84  80  78  82 1 787 1 586 

Distr on  164  222  227  226  242 5 030 4 265 

Biofuels  10  11  11  15  22  320  920 

Energy E ciency (billion, year-2012 US dollars)

 135 31 200 8 335  634  433  212 latoT

 173 1 937  84  04  13  12 yrtsudnI

 925  482  91  51  11  8 evisnetni ygrenE

 248  554  92  52  91  31 evisnetni ygrene-noN

 021 8 829 4 653  672  391  511 tropsnarT

 762 7 694 4 713  052  971  901 daoR

Avia on, naviga on and rail  6  14  26  39  432  854 

 040 4 433 2 921  021  011  77 sgnidliuB

Cumula ve investments

World
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A

Average annual investments
Historical New Policies Scenario NPS 450
2000-13 2014-20 2021-25 2026-30 2031-35 2014-35 2014-35

Energy Supply (billion, year-2012 US dollars)
 388 41 494 41 476  746  236  676  005 latoT

 048 3 546 4 191  102  502  732  921 liO

Upstream  102  205  183  179  168 4 087 3 334 

Transport  9  9  4  3  5  124  113 

Re ning  19  23  17  20  18  434  393 

 108 2 692 3 751  741  151  641  211 saG

Upstream  70  90  102  98  109 2 177 1 867 

Transport  42  55  50  49  48 1 119  934 

 761  052  11  01  01  31  61 laoC

 131  202  01  9  9  9  9 gniniM

Transport  7  4  1  1  1  47  36 

Power  236  274  261  282  304 6 157 7 608 

Fossil fuels  44  39  39  36  41  852 1 046 

Of which: Coal  12  14  15  19  20  367  616 

Of which: Gas  30  25  24  16  20  471  422 

 346  983  61  02  81  71  4 raelcuN

Renewables  87  110  110  132  150 2 736 3 915 

Of which: Bioenergy  11  14  13  21  21  371  450 

Of which: Hydro  11  12  14  15  15  303  446 

Of which: Wind  29  41  49  59  57 1 112 1 600 

Of which: Solar PV  33  37  25  26  41  720  886 

Transmission  22  27  23  23  24  546  527 

Distr on  80  80  71  70  73 1 635 1 478 

 764  641  01  7  4  5  7 sleufoiB

Energy E ciency (billion, year-2012 US dollars)

 708 6 036 4 372  742  802  241 latoT

 524  912  31  21  9  6 yrtsudnI

 691  58  6  5  4  2 evisnetni ygrenE

 922  431  8  7  6  4 evisnetni ygrene-noN

 045 3 926 2 361  341  411  57 tropsnarT

 604 3 635 2 751  831  011  37 daoR

Avia on, naviga on and rail  2  4  5  6  93  134 

 248 2 287 1 69  19  58  16 sgnidliuB

Cumula ve investments

OECD
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Average annual investments
Historical New Policies Scenario NPS 450
2000-13 2014-20 2021-25 2026-30 2031-35 2014-35 2014-35

Energy Supply (billion, year-2012 US dollars)
 466 8 616 8 104  783  573  004  362 latoT

 311 3 318 3 361  861  861  881  59 liO

Upstream  79  168  156  156  150 3 488 2 816 

Transport  7  8  3  2  4  98  92 

 502  622  9  01  9  31  9 gninifeR

 307 1 910 2 001  88  29  98  46 saG

Upstream  46  61  66  62  74 1 433 1 186 

Transport  18  28  26  26  26  586  517 

 67  611  4  4  5  7  7 laoC

 26  001  4  4  5  5  5 gniniM

Transport  2  2  0  0  0  16  14 

 764 3 765 2 721  221  601  411  29 rewoP

Fossil fuels  21  18  17  22  23  434  745 

Of which: Coal  4  5  7  12  13  195  482 

Of which: Gas  17  12  10  9  10  234  259 

 812  111  6  5  3  5  0 raelcuN

Renewables  21  39  42  50  52 1 002 1 603 

Of which: Bioenergy  2  9  7  7  7  164  216 

Of which: Hydro  4  4  6  6  6  122  139 

Of which: Wind  10  12  15  23  23  394  623 

Of which: Solar PV  4  10  11  10  12  234  317 

Transmission  15  16  13  14  15  324  293 

Distribu on  34  34  29  31  31  696  609 

 403  101  7  5  3  3  5 sleufoiB

Energy E ciency (billion, year-2012 US dollars)

 773 2 895 1 69  78  17  74 latoT

 781  19  5  5  4  3 yrtsudnI

 68  24  2  2  2  1 evisnetni ygrenE

 101  94  3  3  2  2 evisnetni ygrene-noN

 681 1 169  26  55  14  42 tropsnarT

 290 1 988  75  15  83  22 daoR

Avia on, naviga on and rail  2  3  4  5  72  95 

 400 1 645  82  72  62  02 sgnidliuB

Cumula ve investments

OECD Americas

161-180_Annex_a_weo_05 2014.indd   164 19/05/14   18:25

©
 O

E
C

D
/IE

A
, 2

01
4



Annex A | Investment tables 165
A

Average annual investments
Historical New Policies Scenario NPS 450
2000-13 2014-20 2021-25 2026-30 2031-35 2014-35 2014-35

Energy Supply (billion, year-2012 US dollars)
 864 6 210 6 072  372  362  382  881 latoT

 309 1 062 2 48  401  501  411  35 liO

Upstream  41  98  95  95  77 2 021 1 683 

Transport  5  5  2  0  0  46  45 

 671  391  7  9  7  11  7 gninifeR

 162 1 005 1 37  56  96  66  94 saG

Upstream  35  45  49  45  54 1 057  863 

Transport  14  21  20  20  19  443  398 

 56  201  4  4  5  6  6 laoC

 25  98  4  4  4  4  4 gniniM

Transport  2  1  0  0  0  14  13 

 869 2 250 2 101  59  28  49  57 rewoP

Fossil fuels  19  16  14  19  20  373  705 

Of which: Coal  4  5  6  12  12  185  472 

Of which: Gas  15  10  8  7  7  183  230 

 081  09  5  4  2  5  0 raelcuN

Renewables  16  31  32  38  41  771 1 344 

Of which: Bioenergy  2  8  6  6  6  143  192 

Of which: Hydro  1  2  3  3  4  57  71 

Of which: Wind  9  8  11  18  18  292  514 

Of which: Solar PV  4  9  10  9  11  212  286 

Transmission  12  13  10  11  12  254  235 

Distribu on  28  29  24  24  24  564  503 

 072  89  7  5  3  3  5 sleufoiB

Energy E ciency (billion, year-2012 US dollars)

 039 1 133 1 97  27  95  04 latoT

 041  07  4  4  3  2 yrtsudnI

 86  53  2  2  2  1 evisnetni ygrenE

 37  53  2  2  1  1 evisnetni ygrene-noN

 409  877  15  44  33  02 tropsnarT

 618  017  64  04  13  81 daoR

Avia on, naviga on and rail  2  3  4  5  69  88 

 688  384  52  42  32  81 sgnidliuB

Cumula ve investments

United States
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Average annual investments
Historical New Policies Scenario NPS 450
2000-13 2014-20 2021-25 2026-30 2031-35 2014-35 2014-35

Energy Supply (billion, year-2012 US dollars)
 192 4 879 3 581  381  771  971  271 latoT

 185  666  02  62  92  24  82 liO

Upstream  21  33  22  18  13  500  434 

Transport  1  1  1  0  1  18  15 

 231  741  6  7  6  7  7 gninifeR

 617  518  04  04  83  23  73 saG

Upstream  20  18  25  27  26  512  477 

Transport  17  14  13  14  14  303  239 

 81  22  1  0  1  2  3 laoC

 01  31  1  0  0  1  1 gniniM

Transport  2  1  0  0  0  9  9 

Power  103  102  108  115  122 2 434 2 838 

Fossil fuels  14  9  15  9  12  246  169 

Of which: Coal  3  5  5  5  4  103  74 

Of which: Gas  10  5  9  5  7  139  92 

 452  671  5  11  01  7  0 raelcuN

Renewables  56  50  49  63  71 1 264 1 693 

Of which: Bioenergy  8  4  5  12  11  167  187 

Of which: Hydro  5  6  7  7  7  144  227 

Of which: Wind  17  25  27  29  29  599  803 

Of which: Solar PV  23  14  8  9  15  258  314 

Transmission  4  8  7  7  6  158  171 

Distribu on  28  28  27  25  27  590  551 

 731  24  3  2  1  2  2 sleufoiB

Energy E ciency (billion, year-2012 US dollars)

 523 3 303 2 431  121  401  37 latoT

 271  39  6  5  4  2 yrtsudnI

 18  03  2  2  1  1 evisnetni ygrenE

 19  26  4  3  3  2 evisnetni ygrene-noN

 177 1 052 1 57  66  55  93 tropsnarT

 847 1 932 1 47  66  55  83 daoR

Avia on, naviga on and rail  0  0  1  1  11  23 

 283 1 169  35  05  54  23 sgnidliuB

Cumula ve investments

OECD Europe
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A

Average annual investments
Historical New Policies Scenario NPS 450
2000-13 2014-20 2021-25 2026-30 2031-35 2014-35 2014-35

Energy Supply (billion, year-2012 US dollars)
 825 3 412 3 051  251  541  931  251 latoT

 853  493  11  61  81  42  02 liO

Upstream  13  17  12  9  4  242  223 

Transport  1  1  0  0  1  15  13 

 221  631  6  7  6  6  6 gninifeR

 354  135  52  72  62  02  03 saG

Upstream  12  8  14  15  12  254  236 

Transport  19  12  12  13  13  276  217 

 61  91  1  0  1  2  3 laoC

 9  21  1  0  0  1  1 gniniM

Transport  2  1  0  0  0  7  7 

 665 2 722 2 111  601  99  29  69 rewoP

Fossil fuels  12  8  14  9  10  224  161 

Of which: Coal  3  4  5  5  4  103  76 

Of which: Gas  9  4  8  4  6  117  82 

 242  661  5  01  9  6  1 raelcuN

Renewables  53  47  46  59  67 1 182 1 513 

Of which: Bioenergy  8  3  4  12  11  160  178 

Of which: Hydro  3  4  5  5  5  100  147 

Of which: Wind  17  24  27  27  27  574  727 

Of which: Solar PV  23  14  8  9  15  254  306 

Transmission  4  7  7  6  6  139  153 

Distribu on  26  24  24  22  23  516  497 

 631  44  3  2  1  2  2 sleufoiB

Energy E ciency (billion, year-2012 US dollars)

 899 2 071 2 621  411  89  86 latoT

 451  28  5  5  3  2 yrtsudnI

 77  92  2  2  1  0 evisnetni ygrenE

 77  35  3  3  2  2 evisnetni ygrene-noN

 065 1 781 1 17  36  25  73 tropsnarT

 535 1 571 1 07  26  25  63 daoR

Avia on, naviga on and rail  0  1  1  1  13  25 

 582 1 009  05  64  24  92 sgnidliuB

Cumula ve investments

European Union
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Average annual investments
Historical New Policies Scenario NPS 450
2000-13 2014-20 2021-25 2026-30 2031-35 2014-35 2014-35

Energy Supply (billion, year-2012 US dollars)
 829 1 109 1 78  77  08  79  56 latoT

 641  761  8  8  8  7  6 liO

Upstream  2  4  5  5  5  98  84 

Transport  1  0  0  0  0  7  7 

 55  16  3  3  3  3  3 gninifeR

 283  364  81  91  02  52  11 saG

Upstream  4  11  10  10  10  233  204 

Transport  7  14  10  9  8  231  178 

 27  111  6  5  4  5  6 laoC

 95  98  5  4  4  3  3 gniniM

Transport  2  1  1  1  1  22  13 

 303 1 751 1 55  54  84  95  14 rewoP

Fossil fuels  9  12  7  5  6  171  132 

Of which: Coal  5  4  3  2  3  68  60 

Of which: Gas  3  8  4  2  3  98  70 

 171  201  5  4  4  5  3 raelcuN

Renewables  10  21  19  19  26  470  619 

Of which: Bioenergy  1  1  2  2  2  40  47 

Of which: Hydro  2  1  2  2  2  37  80 

Of which: Wind  1  4  7  7  5  120  173 

Of which: Solar PV  6  13  7  6  13  227  255 

Transmission  2  3  3  3  3  64  62 

Distribu on  18  18  15  15  15  350  318 

 62  3  0  0  0  0  0 sleufoiB

Energy E ciency (billion, year-2012 US dollars)

 501 1 927  34  83  33  32 latoT

 66  53  2  2  1  1 yrtsudnI

 92  31  1  1  1  0 evisnetni ygrenE

 73  32  1  1  1  1 evisnetni ygrene-noN

 385  814  62  22  81  31 tropsnarT

 665  804  62  12  71  21 daoR

Avia on, naviga on and rail  0  1  0  1  10  16 

 654  672  41  41  41  9 sgnidliuB

Cumula ve investments

OECD Asia Oceania
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A

Average annual investments
Historical New Policies Scenario NPS 450
2000-13 2014-20 2021-25 2026-30 2031-35 2014-35 2014-35

Energy Supply (billion, year-2012 US dollars)
 728  147  43  72  13  04  72 latoT

 92  23  1  1  1  2  2 liO

Upstream  0  0  0  0  0  2  2 

Transport  0  0  0  0  0  1  1 

 72  03  1  1  1  1  1 gninifeR

 93  34  2  2  2  2  2 saG

Upstream  0  0  0  0  0  1  1 

Transport  2  2  2  2  2  43  39 

 2  3  0  0  0  0  1 laoC

 -  -  -  -  -  -  0 gniniM

Transport  1  0  0  0  0  3  2 

 947  466  13  42  72  63  32 rewoP

Fossil fuels  5  7  5  3  2  104  69 

Of which: Coal  3  1  1  1  0  21  19 

Of which: Gas  2  6  4  1  2  79  49 

 76  21  - - - 2  1 raelcuN

Renewables  6  16  12  11  17  316  400 

Of which: Bioenergy  0  1  1  1  1  24  26 

Of which: Hydro  1  1  1  1  1  25  43 

Of which: Wind  0  2  3  4  3  62  98 

Of which: Solar PV  4  13  5  4  11  189  211 

Transmission  1  2  2  1  2  33  33 

Distribu on  10  9  9  8  10  199  180 

 7  - - - - - 0 sleufoiB

Energy E ciency (billion, year-2012 US dollars)

 296  544  52  42  12  41 latoT

 13  71  1  1  1  0 yrtsudnI

 41  7  0  0  0  0 evisnetni ygrenE

 61  01  1  1  0  0 evisnetni ygrene-noN

 933  252  51  31  11  8 tropsnarT

 923  642  41  31  11  8 daoR

Avia on, naviga on and rail  0  0  0  0  6  11 

 223  671  9  9  9  6 sgnidliuB

Cumula ve investments

Japan
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Average annual investments
Historical New Policies Scenario NPS 450
2000-13 2014-20 2021-25 2026-30 2031-35 2014-35 2014-35

Energy Supply (billion, year-2012 US dollars)
 010 42 512 52 172 1 361 1 701 1 370 1 807 latoT

 269 6 537 8 714  893  093  783  482 liO

Upstream  218  305  326  334  352 7 197 5 680 

Transport  32  28  24  24  28  572  529 

Re ning  34  54  40  41  37  966  754 

 875 4 183 5 392  462  332  502  631 saG

Upstream  82  140  170  199  227 3 961 3 268 

Transport  53  65  63  64  66 1 421 1 310 

 574  517  63  92  72  63  14 laoC

 773  435  03  42  02  32  22 gniniM

Transport  19  13  6  6  5  181  98 

Power  244  439  451  464  513 10 212 11 649 

Fossil fuels  62  81  77  81  84 1 783 1 831 

Of which: Coal  43  54  51  52  54 1 162 1 302 

Of which: Gas  16  25  26  27  29  583  508 

 970 1 276  52  13  83  92  5 raelcuN

Renewables  67  131  123  142  177 3 122 4 894 

Of which: Bioenergy  6  9  10  13  18  268  442 

Of which: Hydro  41  59  51  54  53 1 204 1 651 

Of which: Wind  14  35  31  38  56  876 1 427 

Of which: Solar PV  5  23  24  25  30  556  838 

Transmission  26  56  56  55  58 1 241 1 059 

Distr on  84  141  156  156  169 3 395 2 787 

 543  171  21  8  6  6  4 sleufoiB

Energy E ciency (billion, year-2012 US dollars)

 412 6 041 3 832  671  911  86 latoT

 649  025  53  72  12  41 yrtsudnI

 333  991  41  01  8  6 evisnetni ygrenE

 316  123  12  81  41  8 evisnetni ygrene-noN

 070 4 860 2 071  911  27  73 tropsnarT

 068 3 169 1 061  211  96  63 daoR

Avia on, naviga on and rail  1  3  7  10  108  210 

 891 1 255  33  92  52  61 sgnidliuB

Cumula ve investments

Non-OECD
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A

Average annual investments
Historical New Policies Scenario NPS 450
2000-13 2014-20 2021-25 2026-30 2031-35 2014-35 2014-35

Energy Supply (billion, year-2012 US dollars)
 876 3 923 4 922  412  581  961  131 latoT

 581 1 015 1 08  67  36  95  45 liO

Upstream  44  51  56  68  73 1 345 1 034 

Transport  6  2  4  4  3  71  65 

 68  59  3  4  4  5  4 gninifeR

 672 1 716 1 19  08  17  85  24 saG

Upstream  27  38  52  62  72 1 199  926 

Transport  15  20  18  18  18  417  350 

 55  67  3  3  2  5  6 laoC

 93  05  2  2  2  3  2 gniniM

Transport  4  2  1  1  1  26  16 

 651 1 221 1 55  55  94  64  82 rewoP

Fossil fuels  3  15  16  15  12  324  219 

Of which: Coal  1  7  9  8  7  168  95 

Of which: Gas  2  8  8  7  5  155  124 

 832  002  01  31  7  7  2 raelcuN

Renewables  3  5  7  9  12  172  337 

Of which: Bioenergy  0  1  1  2  3  33  70 

Of which: Hydro  1  2  4  5  5  87  140 

Of which: Wind  1  1  1  2  3  33  93 

Of which: Solar PV  1  0  1  1  1  13  24 

Transmission  6  5  5  6  6  126  110 

Distribu on  15  15  13  13  14  301  252 

 7  3  0  0  0  0  0 sleufoiB

Energy E ciency (billion, year-2012 US dollars)

 496  373  62  12  41  9 latoT

 211  15  3  3  2  1 yrtsudnI

 74  61  1  1  1  0 evisnetni ygrenE

 56  53  2  2  1  1 evisnetni ygrene-noN

 034  932  81  41  9  5 tropsnarT

 133  471  21  01  7  4 daoR

Avia on, naviga on and rail  1  2  4  6  64  99 

 251  38  4  4  4  3 sgnidliuB

Cumula ve investments

E. Europe/Eurasia
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Average annual investments
Historical New Policies Scenario NPS 450
2000-13 2014-20 2021-25 2026-30 2031-35 2014-35 2014-35

Energy Supply (billion, year-2012 US dollars)
 211 2 825 2 921  121  501  801  08 latoT

 676  948  24  83  43  04  63 liO

Upstream  28  34  31  34  37  750  586 

Transport  4  1  1  2  2  28  25 

 46  07  2  3  2  5  3 gninifeR

 737  610 1 75  94  34  93  62 saG

Upstream  17  24  30  36  44  715  496 

Transport  10  15  13  13  13  301  242 

 43  94  2  2  1  4  4 laoC

 52  23  1  1  1  2  1 gniniM

Transport  3  2  0  1  0  17  9 

 566  416  92  13  72  62  41 rewoP

Fossil fuels  2  8  10  10  7  187  122 

Of which: Coal  0  3  4  5  4  84  47 

Of which: Gas  2  5  5  5  3  103  76 

 261  521  5  8  5  6  1 raelcuN

Renewables  1  2  4  5  7  99  213 

Of which: Bioenergy  0  1  1  1  2  25  53 

Of which: Hydro  1  1  3  3  4  55  83 

Of which: Wind  0  0  0  1  1  11  61 

Of which: Solar PV -  0  0  0  0  3  8 

Transmission  4  4  3  4  4  81  71 

Distribu on  6  7  5  5  6  121  96 

 0  0  0  0  0  0  0 sleufoiB

Energy E ciency (billion, year-2012 US dollars)

 373  212  51  21  8  5 latoT

 66  13  2  2  1  1 yrtsudnI

 13  01  1  1  0  0 evisnetni ygrenE

 63  12  1  1  1  1 evisnetni ygrene-noN

 912  531  11  8  4  2 tropsnarT

 921  87  6  5  3  2 daoR

Avia on, naviga on and rail  1  2  4  5  57  90 

 78  64  2  2  2  2 sgnidliuB

Cumula ve investments

Russia
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A

Average annual investments
Historical New Policies Scenario NPS 450
2000-13 2014-20 2021-25 2026-30 2031-35 2014-35 2014-35

Energy Supply (billion, year-2012 US dollars)
 954 11 076 01 225  764  364  784  692 latoT

 493 1 427 1 27  86  37  49  36 liO

Upstream  36  61  47  44  40 1 079  895 

Transport  7  10  6  4  8  161  153 

Re ning  20  23  20  20  24  484  346 

 755 1 316 1 88  77  76  56  43 saG

Upstream  23  47  48  57  66 1 186 1 110 

Transport  10  18  19  20  22  427  447 

 363  655  92  32  12  72  23 laoC

 192  614  52  91  61  71  81 gniniM

Transport  15  10  5  5  4  140  72 

Power  165  299  300  296  328 6 714 7 994 

Fossil fuels  47  49  46  47  53 1 073 1 311 

Of which: Coal  42  42  37  38  40  867 1 093 

Of which: Gas  5  7  9  9  13  200  213 

 037  504  21  51  62  02  3 raelcuN

Renewables  49  99  83  90  111 2 109 3 350 

Of which: Bioenergy  3  6  7  8  10  167  291 

Of which: Hydro  29  40  29  30  28  715 1 070 

Of which: Wind  12  32  27  31  43  725 1 098 

Of which: Solar PV  4  19  17  16  21  402  605 

Transmission  14  38  36  34  35  793  673 

Distr on  52  94  109  109  117 2 335 1 929 

 151  36  5  3  2  2  1 sleufoiB

Energy E ciency (billion, year-2012 US dollars)

 738 3 660 2 951  411  87  54 latoT

 066  293  62  12  61  11 yrtsudnI

 232  261  11  8  6  5 evisnetni ygrenE

 824  032  61  31  01  6 evisnetni ygrene-noN

 254 2 283 1 511  77  84  62 tropsnarT

 673 2 943 1 211  57  74  52 daoR

Avia on, naviga on and rail  0  1  2  3  33  76 

 627  292  71  61  41  9 sgnidliuB

Cumula ve investments

Non-OECD Asia
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Average annual investments
Historical New Policies Scenario NPS 450
2000-13 2014-20 2021-25 2026-30 2031-35 2014-35 2014-35

Energy Supply (billion, year-2012 US dollars)
 812 6 547 5 832  132  752  203  671 latoT

 828  270 1 63  34  84  36  83 liO

Upstream  22  39  31  31  27  715  587 

Transport  4  8  4  1  1  83  79 

Re ning  12  16  13  11  8  274  162 

 456  756  73  23  72  52  9 saG

Upstream  6  17  18  22  27  448  417 

Transport  3  9  9  10  10  209  236 

 382  404  02  61  51  12  62 laoC

 932  533  02  51  31  41  51 gniniM

Transport  11  7  2  1  1  69  44 

Power  103  193  166  138  143 3 587 4 361 

Fossil fuels  33  23  19  16  13  404  727 

Of which: Coal  31  20  17  13  9  332  623 

Of which: Gas  2  3  3  3  4  70  103 

 015  392  7  11  02  51  2 raelcuN

Renewables  36  72  41  39  54 1 174 1 720 

Of which: Bioenergy  2  3  3  4  5  87  157 

Of which: Hydro  22  28  10  7  6  311  339 

Of which: Wind  9  25  19  20  28  508  744 

Of which: Solar PV  3  13  9  6  8  207  320 

Transmission  9  29  26  22  21  548  452 

Distr on  23  54  60  51  48 1 169  951 

 39  62  2  1  1  1  0 sleufoiB

Energy E ciency (billion, year-2012 US dollars)

 625 2 665 1 911  68  95  53 latoT

 024  072  81  41  11  8 yrtsudnI

 561  521  8  6  5  4 evisnetni ygrenE

 652  541  01  8  6  4 evisnetni ygrene-noN

 066 1 601 1 19  26  93  12 tropsnarT

 416 1 190 1 09  16  83  12 daoR

Avia on, naviga on and rail  0  1  1  1  14  46 

 644  091  01  01  9  6 sgnidliuB

Cumula ve investments

China
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A

Average annual investments
Historical New Policies Scenario NPS 450
2000-13 2014-20 2021-25 2026-30 2031-35 2014-35 2014-35

Energy Supply (billion, year-2012 US dollars)
 125 2 302 2 231  011  39  67  05 latoT

 442  772  91  21  01  01  9 liO

Upstream  4  5  3  3  3  78  66 

Transport  1  1  1  2  5  53  51 

 721  641  21  7  5  4  4 gninifeR

 902  302  21  01  9  7  5 saG

Upstream  3  4  6  7  8  133  125 

Transport  1  3  3  3  4  70  84 

 25  49  6  5  4  3  3 laoC

 63  35  4  2  2  2  2 gniniM

Transport  2  2  2  2  2  42  16 

 300 2 516 1 49  38  96  55  23 rewoP

Fossil fuels  7  14  14  17  20  358  374 

Of which: Coal  7  13  12  14  17  302  314 

Of which: Gas  1  1  3  3  3  54  59 

 631  27  3  3  4  3  0 raelcuN

Renewables  7  15  22  28  32  515  885 

Of which: Bioenergy  1  1  1  1  3  34  59 

Of which: Hydro  3  4  8  10  11  174  384 

Of which: Wind  3  6  7  7  8  151  201 

Of which: Solar PV  0  3  6  8  9  139  170 

Transmission  3  4  5  6  7  119  113 

Distribu on  15  19  24  28  32  551  494 

 31  31  1  1  0  0  0 sleufoiB

Energy E ciency (billion, year-2012 US dollars)

 066  542  22  31  8  4 latoT

 021  75  4  3  2  1 yrtsudnI

 03  71  1  1  1  0 evisnetni ygrenE

 09  04  3  2  2  1 evisnetni ygrene-noN

 614  151  51  8  4  2 tropsnarT

 693  931  31  7  4  2 daoR

Avia on, naviga on and rail  0  0  1  2  12  19 

 421  83  3  2  2  1 sgnidliuB

Cumula ve investments

India
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Average annual investments
Historical New Policies Scenario NPS 450
2000-13 2014-20 2021-25 2026-30 2031-35 2014-35 2014-35

Energy Supply (billion, year-2012 US dollars)
 558 1 909 1 501  78  87  97  25 latoT

 282  133  51  21  31  81  41 liO

Upstream  10  15  12  9  10  261  220 

Transport  2  1  0  1  2  18  16 

 64  25  4  2  2  2  2 gninifeR

 694  925  72  52  12  42  51 saG

Upstream  10  21  17  21  22  446  416 

Transport  4  3  4  4  5  83  79 

 22  64  3  2  2  2  2 laoC

 11  32  1  1  1  1  1 gniniM

Transport  1  1  1  1  1  23  10 

 010 1 089  95  84  24  43  12 rewoP

Fossil fuels  5  9  9  11  14  229  162 

Of which: Coal  3  7  6  8  11  175  122 

Of which: Gas  2  2  2  3  3  52  38 

 54  81  1  1  2  - -raelcuN

Renewables  5  6  9  10  11  189  375 

Of which: Bioenergy  1  1  1  1  1  21  41 

Of which: Hydro  3  3  4  5  6  97  169 

Of which: Wind  0  0  1  1  2  19  56 

Of which: Solar PV  0  1  2  1  2  34  58 

Transmission  2  3  4  4  5  88  73 

Distribu on  10  16  19  23  28  456  356 

 54  32  2  1  1  1  1 sleufoiB

Energy E ciency (billion, year-2012 US dollars)

 094  291  41  11  7  4 latoT

 77  04  3  2  2  1 yrtsudnI

 42  21  1  1  0  0 evisnetni ygrenE

 35  82  2  2  1  1 evisnetni ygrene-noN

 513  011  8  7  4  2 tropsnarT

 903  701  8  7  4  2 daoR

Avia on, naviga on and rail  0  0  0  0  3  6 

 89  14  3  2  2  1 sgnidliuB

Cumula ve investments

Southeast Asia

161-180_Annex_a_weo_05 2014.indd   176 19/05/14   18:25

©
 O

E
C

D
/IE

A
, 2

01
4



Annex A | Investment tables 177
A

Average annual investments
Historical New Policies Scenario NPS 450
2000-13 2014-20 2021-25 2026-30 2031-35 2014-35 2014-35

Energy Supply (billion, year-2012 US dollars)
 267 2 922 3 271  551  441  421  701 latoT

 325 1 659 1 301  29  78  87  26 liO

Upstream  46  58  73  76  85 1 578 1 213 

Transport  11  6  7  9  13  186  167 

 441  391  4  7  7  41  6 gninifeR

 845  996  83  53  23  52  82 saG

Upstream  12  16  21  23  25  458  347 

Transport  16  9  11  12  13  241  201 

 1  1  0  0  0  0  0 laoC

 0  0  0  0  0  0  0 gniniM

Transport  0  0  0  0  0  1  0 

 096  375  23  82  52  12  61 rewoP

Fossil fuels  7  7  5  7  6  141  125 

Of which: Coal  0  0  0  0  0  2  1 

Of which: Gas  6  6  4  6  6  120  116 

 53  62  1  0  3  1  0 raelcuN

Renewables  1  4  6  10  14  181  340 

Of which: Bioenergy  0  0  0  0  1  8  15 

Of which: Hydro  1  1  1  1  1  24  37 

Of which: Wind  0  0  1  2  5  39  99 

Of which: Solar PV  0  1  3  4  3  58  85 

Transmission  2  2  3  3  3  60  57 

Distribu on  5  6  8  8  8  165  133 

 - - - - - - -sleufoiB

Energy E ciency (billion, year-2012 US dollars)

 563  961  31  01  7  3 latoT

 12  5  1  0  0  0 yrtsudnI

 4  1  0  0  0  0 evisnetni ygrenE

 71  4  0  0  0  0 evisnetni ygrene-noN

 052  311  01  7  4  2 tropsnarT

 532  311  01  7  4  2 daoR

Avia on, naviga on and rail  0  0  0  0  0  15 

 39  05  3  3  2  1 sgnidliuB

Cumula ve investments

Middle East
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Average annual investments
Historical New Policies Scenario NPS 450
2000-13 2014-20 2021-25 2026-30 2031-35 2014-35 2014-35

Energy Supply (billion, year-2012 US dollars)
 358 2 832 3 171  741  731  831  49 latoT

 151 1 593 1 86  75  06  66  36 liO

Upstream  56  61  56  53  63 1 291 1 057 

Transport  5  3  2  2  3  50  46 

 84  45  2  2  2  3  2 gninifeR

 367  519  74  34  83  93  81 saG

Upstream  11  24  28  34  39  674  533 

Transport  7  15  10  9  8  241  229 

 33  64  2  2  2  2  2 laoC

 92  93  2  2  2  2  2 gniniM

Transport  0  0  0  0  0  6  4 

 109  288  35  44  63  13  21 rewoP

Fossil fuels  2  7  7  8  10  176  137 

Of which: Coal  0  5  4  6  6  114  106 

Of which: Gas  2  2  2  2  3  55  27 

 94  22  1  2  2  - -raelcuN

Renewables  2  7  10  14  19  264  395 

Of which: Bioenergy  0  1  1  1  1  21  26 

Of which: Hydro  1  4  5  6  8  120  129 

Of which: Wind  0  0  1  2  2  27  59 

Of which: Solar PV  0  1  2  3  3  51  71 

Transmission  2  5  6  6  8  135  108 

Distribu on  6  12  12  13  16  286  211 

 5  0  0  0  0  0  0 sleufoiB

Energy E ciency (billion, year-2012 US dollars)

 184  712  71  31  8  5 latoT

 84  02  1  1  1  1 yrtsudnI

 9  3  0  0  0  0 evisnetni ygrenE

 04  71  1  1  1  0 evisnetni ygrene-noN

 343  041  11  8  5  2 tropsnarT

 733  531  11  8  5  2 daoR

Avia on, naviga on and rail  0  0  0  0  4  6 

 09  85  4  3  2  2 sgnidliuB

Cumula ve investments

Africa
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A

Average annual investments
Historical New Policies Scenario NPS 450
2000-13 2014-20 2021-25 2026-30 2031-35 2014-35 2014-35

Energy Supply (billion, year-2012 US dollars)
 852 3 947 3 771  081  771  451  18 latoT

 907 1 051 2 49  501  501  09  24 liO

Upstream  37  74  94  92  91 1 905 1 482 

Transport  3  7  6  4  1  104  98 

 921  141  3  8  6  8  2 gninifeR

 534  735  92  82  52  81  31 saG

Upstream  9  14  21  23  24  443  352 

Transport  5  3  4  5  5  93  83 

 32  63  2  2  1  2  1 laoC

 81  82  1  1  1  1  1 gniniM

Transport  0  1  0  0  0  9  6 

 909  129  54  14  14  14  32 rewoP

Fossil fuels  2  3  4  3  3  69  38 

Of which: Coal  0  0  1  1  1  11  7 

Of which: Gas  1  2  3  3  3  54  29 

 62  02  1  1  1  1  0 raelcuN

Renewables  11  16  17  19  21  396  472 

Of which: Bioenergy  2  1  2  2  3  39  40 

Of which: Hydro  8  12  12  12  12  258  276 

Of which: Wind  1  2  2  2  4  51  78 

Of which: Solar PV  0  1  1  2  2  32  54 

Transmission  2  6  6  5  6  128  111 

Distribu on  7  15  14  13  15  308  261 

 281  501  7  5  4  4  2 sleufoiB

Energy E ciency (billion, year-2012 US dollars)

 738  513  42  91  21  6 latoT

 501  25  3  3  2  1 yrtsudnI

 14  71  1  1  1  0 evisnetni ygrenE

 36  53  2  2  2  1 evisnetni ygrene-noN

 595  591  61  21  7  3 tropsnarT

 385  981  51  21  7  3 daoR

Avia on, naviga on and rail  0  0  0  1  6  12 

 731  96  5  4  3  2 sgnidliuB

Cumula ve investments

Latin America
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Average annual investments
Historical New Policies Scenario NPS 450
2000-13 2014-20 2021-25 2026-30 2031-35 2014-35 2014-35

Energy Supply (billion, year-2012 US dollars)
 919 1 602 2 301  701  901  78  53 latoT

 801 1 393 1 06  07  47  45  71 liO

Upstream  15  43  64  59  58 1 205  933 

Transport  1  6  5  4  0  89  84 

 19  001  2  7  4  5  1 gninifeR

 821  751  9  9  7  5  2 saG

Upstream  1  4  6  7  7  127  101 

Transport  0  1  1  2  2  30  28 

 1  2  0  0  0  0  0 laoC

 0  0  0  0  0  0  0 gniniM

Transport  0  0  0  0  0  2  1 

 125  565  82  52  52  52  41 rewoP

Fossil fuels  1  1  2  1  2  30  15 

Of which: Coal  0  0  0  0  0  5  1 

Of which: Gas  0  1  1  1  1  23  12 

 41  11  1  1  0  1  0 raelcuN

Renewables  8  11  10  12  13  248  260 

Of which: Bioenergy  2  1  1  1  2  27  26 

Of which: Hydro  5  7  7  7  7  158  167 

Of which: Wind  0  2  1  1  3  40  41 

Of which: Solar PV  0  1  1  1  1  17  19 

Transmission  2  4  4  4  4  90  76 

Distribu on  4  9  8  8  9  186  156 

 161  88  5  4  3  3  2 sleufoiB

Energy E ciency (billion, year-2012 US dollars)

 754  381  41  11  7  3 latoT

 56  33  2  2  1  1 yrtsudnI

 13  41  1  1  1  0 evisnetni ygrenE

 43  91  1  1  1  1 evisnetni ygrene-noN

 303  101  8  7  4  1 tropsnarT

 292  69  7  6  4  1 daoR

Avia on, naviga on and rail  0  0  0  1  5  11 

 98  94  4  3  2  1 sgnidliuB

Cumula ve investments

Brazil
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Annex B

Units and conversion factors

Units

Coal

Emissions ppm

2  

2

2/km

2/kWh

Energy

9

TJ 12

kWh
MWh
GWh
TWh

Gas

Mass kg
3

6

9

Monetary $ million  1 US dollar x 106

1 US dollar x 109

1 US dollar x 1012
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Oil

mpg miles per gallon

Power W

kW 3

MW 6

GW 9

TW 12

Energy conversions

Convert to: TJ Gcal Mtoe MBtu GWh

From:

TJ 1 -5

Gcal -3 1 10-7 -3

Mtoe 4 107 1 7 11 630

MBtu -3 -8 1 -4

GWh 860 -5 3 412 1

Currency conversions
Exchange rates (2012) 1 US Dollar equals:

Australian Dollar

Bri sh Pound

Canadian Dollar

Chinese Yuan

Euro

Indian Rupee

Japanese Yen

Korean Won

Russian Ruble
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