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Executive summary

Carbon supply cost curves

CTI’s research is designed to prompt new thinking 

about the future of energy and climate for the 

investment community. In this report, the second in 

a series, CTI worked with Energy Transition Advisors 


'6#��VQ�DTKPI�VQIGVJGT�HQT�VJG�ƂTUV�VKOG�HWVWTG�EQCN�
demand and supply projections from the leading 

industry and economic sources in the form of a 

cost curve. This analysis provides a valuable tool 

for considering the real world and market impacts 

of different energy demand and carbon emissions 

scenarios over time. Among other things, the research 

summarized here provides a powerful risk analysis 

methodology to help the majority of investors who 

cannot simply divest from an entire sector but need 

to understand and adjust their risk exposure to coal in 

today’s world. Investors can then determine, with some 

FGITGG�QH�EQPƂFGPEG�CPF�URGEKƂEKV[��JQY�VQ�TGFKTGEV�
capital away from high cost, high carbon projects 

and towards more economically and environmentally 

sustainable alternatives.

-G[�ƂPFKPIU
Our research consists of a package of detailed 

CPCN[UGU�QH�EQCN�UWRRN[��FGOCPF�CPF�ƂPCPEKCN�VTGPFU��
which are summarised in this document. The core 

themes that emerged are:

• 2TQƂVU�KP�VJGTOCN�EQCN�CTG�CNTGCF[�JCTF�VQ�ƂPF�
in today’s market. Coal companies are facing 

greater headwinds all the time with greater energy 

GHƂEKGPE[��EJGCRGT�CNVGTPCVKXGU�CPF�PGY�RQNNWVKQP�
regulations eroding demand.

• Future demand and price levels may not meet 

current industry expectations. High cost coal 

producers are gambling on survival in the hope 

that prices will somehow recover.

• Peak thermal coal demand in China could be 

imminent. OECD demand is already falling. 

6JG�TGUWNVKPI�QXGTUWRRN[�EQWNF�ƃQQF�VJG�OCTMGV��
further weakening prices and asset values.

• Deploying additional capital expenditure into 

high cost production is risky, especially for new 

mines, which typically require expensive new rail 

infrastructure and port facilities to get coal to market.
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Demand assumptions unravelling

Global demand for coal is falling due to a number of 

HCEVQTU�CPF�VTGPFU�s�GPGTI[�GHƂEKGPE[��ITKF�GHƂEKGPE[�
KORTQXGOGPVU��FGEGPVTCNKUCVKQP��CPF�FKXGTUKƂECVKQP��
The costs of renewable technologies continue to drop 

at a pace faster than most have predicted, making 

renewable alternatives to coal already competitive 

in some markets. In addition, governments are 

introducing a growing patchwork of air quality and 

carbon emissions measures, further destabilising 

coal demand.

Huge carbon overhang

Our analysis breaks down Wood MacKenzie supply 

cost data into key regional domestic markets and 

the seaborne export market. We then overlay the 

low-demand scenario created by the Institute for 

Energy Economics and Financial Analysis (IEEFA) 

VQ�WPFGTUVCPF�YJCV�VJKU�OGCPU�HQT�URGEKƂE�EQCN�
mines that need to cover their costs. It is clear that 

the potential coal supply exceeds a 2°C carbon 

budget, creating a huge carbon overhang. However 

current coal prices only support a reduced-demand 

scenario that does not need to use all of the potential 

coal production to 2035.

All chasing the same markets

What were previously segregated national and 

regional markets are becoming increasingly 

connected. OECD markets remain oversupplied, and 

YKVJ�UJTKPMKPI�FGOCPF��GZEGUU�UWRRN[�QXGTƃQYU�QPVQ�
the seaborne market, meaning coal producers are 

increasingly betting on new growth in Asian markets.

The tide is turning in coal demand

China drives the global coal market, and peak thermal 

coal demand in China could come as soon as 2014. 

If Chinese coal imports decline, the seaborne coal 

market will further weaken. IEEFA’s low-demand 

scenario has China peaking in 2016 which indicates 

China could thus become an opportunistic exporter 

in the next few years. Meanwhile, the global demand 

picture will further deteriorate if India fails to deliver 

QP�VJG�KPHTCUVTWEVWTG�CPF�ƂPCPEG�PGGFGF�VQ�KPETGCUG�
its imports. Moreover, the US EPA’s latest regulatory 

measures may signal an accelerating pace for coal 

plant retirements, driving demand down further 

in OECD countries.

Planning for disruption

The scale of the reduction in coal use required to 

prevent dangerous levels of climate change should 

not be underestimated. Achieving these cuts will 

likely require some disruptive technologies to drive 

down the cost of renewables further and build out 

robust energy storage capabilities. Government 

interventions will also be important, and there are 

signs of movement from the big players – China and 

the US. Unpredictable factors such as extreme weather 

events in major cities could also accelerate regulatory 

change. Overall, regulatory uncertainty may increase 

the chance of stranded assets, especially if rapid 

corrections are made.

Is coal a sinking ship?

Over the last three years, the Bloomberg Global Coal 

Equity Index has lost half of its value while broad 

market indices are up over 30 percent. In the pure coal 

sector there is only one trend – downward; coal prices 

are down, returns are down, share prices are down. 

Some analysts are already calling a structural decline 

in the seaborne thermal coal market. 

Prices may not bounce back

Our cost analysis indicates that, for around half of 

potential 2014 thermal coal export production, current 

prices fail to cover even ‘cash costs’ (i.e. variable 

costs). Coal producers are waiting for a rebound 

KP�EQCN�RTKEGU��JQYGXGT�VJKU�YQWNF�TGSWKTG�UKIPKƂECPV�
increases in demand (and therefore emissions) 

to get prices back over $100/tonne.

Understand exposure on the cost curves

In the countries for which we analyse supply cost data, 

a total of $488bn could be spent on coal production 

by 2025. $220bn of this relates to existing mines, 

and can deliver around 5700mtpa of production out 

to 2035. This is more than enough to meet our low-

demand scenario. The larger share of $268bn relates 

to new mines, and would deliver a further 2300mtpa 

out to 2035. 
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Questionable capex

There is a total of $112bn of potential capex, excluding 

China, to 2025 that exceeds the breakeven prices 

of our low demand scenario. This corresponds with 

over 1000mtpa of coal production projected to 2035 

or an estimated 42GtCO
2

������QH�nITGGPƂGNFo�
K�G��PGY��
mines are over the thresholds of our low demand/

price scenario, compared to 30% of existing mine 

expansion.

New mines excess to requirements

Our analysis shows how much more capital-intensive 

and expensive new mines are, in many cases even 

before the cost of new infrastructure such as ports 

and rail capacity has been factored in. Our low-

demand breakeven prices are similar to current prices 

which do not support many proposed new mines. 

When the capital cost of infrastructure is factored 

KP��ITGGPƂGNF�KPXGUVOGPVU�CTG�CP�GXGP�NGUU�CVVTCEVKXG�
proposition. The economics of coal are not looking 

good, and investors should scrutinise the economics 

of new mines in particular.

&KXGTUKƂGF�OKPGTU�JCXG�QRVKQPU
6JG�DKI�YGUVGTP�FKXGTUKƂGF�OKPKPI�EQORCPKGU�JCXG�
the option to divert capital into other commodities. 

Some have already chosen to sell coal assets and 

press the pause button on capex for new mines. 

9KVJ�RQUKVKXG�ECUJƃQYU�JCTFGT�VQ�ƂPF��QVJGT�OKPGTCNU�
simply offer better prospects.

Do the business models of pure coal companies 
add up?

Some producers have tried to switch production to the 

UGCDQTPG�OCTMGV�QT�JCXG�FKXGTUKƂGF�IGQITCRJKECNN[��
In a low-demand scenario this may not add up, as 

a chronically oversupplied seaborne market chases 

low demand that is likely to remain stagnant well 

below current industry hopes. Continuing to spend 

capex on new production with such uncertainty over 

demand and prices is risky business indeed.

Recommendations for investors

Asset owners and managers should consider 

the following:

1. Understand the exposure of your portfolio/

fund to the upper end of the carbon cost 

curve, and articulate how this risk is being 

managed.

2. Identify the companies with the majority of 

capex earmarked for high cost projects.

3. Focus engagement on export projects 

requiring $75/ tonne or above, (Newcastle 

6000kcal FOB equivalent), as a starting point. 

And review equivalent low demand price 

thresholds for domestic production.

4. Set thresholds for exposure to projects at 

the high end of the cost curve for portfolio 

companies to adhere to.

5. Make it known to company management that 

you are seeking value not volume.

6. Ensure remuneration policy at companies is 

consistent with shareholder return objectives 

not just rewarding production levels or 

spending capital.

7. Require improved disclosure of demand 

and price assumptions underpinning capex 

strategy and business models.

8. Support transparency of company exposure to 

the cost curve and impairment trigger points, 

e.g. through annual publication of sensitivity 

analysis/stress tests to coal prices.
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Foreword

CTI’s research has created a new debate around 

climate change and investment literally reframing the 

debate – ‘the climate swerve’. CTI’s work to date has 

started this process by translating key aspects of the 

climate science, the carbon budget, into the language 

QH�VJG�ƂPCPEKCN�OCTMGVU��%6+�UVCTVGF�VJKU�LQWTPG[�D[�
considering the stocks of carbon in coal, oil and gas 

and comparing them to the carbon budget necessary 

to keep average global temperature increase below 

2°C. Our earlier work in 2011 demonstrated the 

concept of ‘unburnable carbon’ and then in 2013 

we highlighted the potential for wasted capital and 

stranded assets. Building on this previous work, we 

PQY�VCMG�VJKU�VQ�VJG�ITCPWNCT�NGXGN��9G�NQQM�URGEKƂECNN[�
at individual projects to see if we can identify where 

such wasted capital is most likely to sit.

This series of Carbon Supply Cost Curve reports, 

mark the start of a new generation of CTI research, 

CTI 2.0, delivering a fresh look at energy economics, 

starting with the oil markets and now with this report 

coal. These reports take a closer look into how carbon 

constraints intersect with the economics of fossil fuels. 

6JKU�TGRQTV�KU��UQ�HCT�CU�YG�CTG�CYCTG��VJG�ƂTUV�VKOG�
anyone has sought to look at the global coal industry 

in such a holistic way. So in that sense alone it is 

a unique and important milestone. 

For the purposes of this report we have assumed 

that coal would have a 36% share of a global carbon 

budget. This does of course raise interesting questions 

around other scenarios, where oil or gas might 

have a larger share of the budget at the expense of 

coal. Even more so than oil, our analysis also shows 

that if demand for coal is not substantially reduced 

we are clearly heading for a level of warming far 

in excess of 2°C.

This report reveals a global industry very different 

from that of oil. Where the oil industry is relatively 

homogenous coal is not. It is far more fragmented, 

UKIPKƂECPVN[�NGUU�ƂPCPEKCNN[�UVTQPI��CPF�JGCXKN[�
dependent on Government subsidies for critical 

infrastructure. The global coal industry is both 

a giant and a pygmy. Viewed through the lens 

of carbon intensity it dwarfs oil & gas yet it is 

EQPUKFGTCDN[�UOCNNGT�ƂPCPEKCNN[�VJCP�QKN��

There are a host of signals that Chinese demand for 

coal is close to peaking which will cause a seismic shift 

in the market. This is potentially a risky business for 

investors. The question from a climate perspective 

is how steep the decline will be. It is clear that if 

we are to avoid levels of warming described as 

catastrophic by many there will need to be effective 

policy, regulatory and monetary intervention. Our 

report is further evidence, if any were needed, that 

Governments and policy makers need to address coal 

if there is any hope of avoiding catastrophic climate 

change. Alongside that we are seeing the potential for 

disruptive advances in energy technology which can 

outcompete centralised coal power generation and 

provide cheap access to renewable energy for all.

There is a realisation that ignoring climate risk and 

hoping it will go away is no longer an acceptable risk 

management strategy for investment institutions. 

Pension funds are under increasing pressure to 

articulate how they are addressing the need to both 

mitigate emissions and adapt to changing climates 

and markets. Investors need to ask whether the 

writing is on the wall for coal as constraints continue 

to be added.

Carbon Tracker is not an advocate of a pure 

divestment approach to fossil fuels. Rather we 

advocate engagement as a starting point, correctly 

pricing the risk premium associated with fossil fuels, 

transparency and the closure of high cost, high carbon 

projects – project level divestment. We look to shrink 

VJG�HQUUKN�HWGN�KPFWUVT[�VQ�ƂV�YKVJKP�VJG�ECTDQP�DWFIGV��

However given much of the US coal mining industry is 

already below investment grade, many investors will 

have limited exposure already.

This does not need to be a negative issue for investors 

QT�FKXGTUKƂGF�TGUQWTEG�EQORCPKGU��#U�CEVKXG�UVGYCTFU�
of capital they can, using tools such as the carbon 

supply cost curve, ensure that value is maximised, 

either through redeployment of capital within 

companies, or by returning the capital to shareholders. 

There is clear alignment between high cost and excess 

carbon through the cost curve. This analysis serves as 

a reminder to investors to ensure company strategy 

is aligned with their best long-term interests.

Anthony Hobley

CEO, The Carbon Tracker Initiative 

September 2014
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1. Introduction

Regional markets

The thermal coal market can be divided up into 

many segregated markets, with c.17% of coal traded 

at the margins. China dominates the global coal 

picture accounting for around half of production and 

consumption. CTI is focusing purely on thermal coal, 

excluding metallurgical coal for this analysis.

The majority of coal production is considered captive 

for domestic use – it supplies a power station close 

to the mine mouth and does not have access to 

or compete on an open market. Beyond this is the 

UGCDQTPG�VTCFG��YJKEJ�WUWCNN[�TGSWKTGU�UKIPKƂECPV�
infrastructure (rail and port) to get the coal to market. 

Costs are higher here, but so are prices, and it is 

these margins which attract the most interest from 

international coal mining companies. Traditionally  

this export system has been split into the Atlantic  

CPF�2CEKƂE�OCTMGVU��

Is coal a sinking ship?

The current slump in the coal market puts the coal 

sector in a weak position. Over the last three years the 

Bloomberg Global Coal Equity Index has lost more 

than half of its value during a period when the MSCI 

World Index has increased by over thirty percent. 

In the US, recent years have seen 26 companies go 

bankrupt – including once-major producers such as 

Patriot Coal Corp. and James River Coal. Remaining 

listed US coal miners have debt ratings below 

investment grade. These companies are having to pay 

more to borrow, on the assumption that the market for 

their coal will pick up in the near future. This may just 

be delaying the inevitable, rather than creating value 

for shareholders. 

Structural decline or cyclical downturn

Coal analysts are already questioning whether  

the current slump in the seaborne coal market is just 

the bottom of a commodity cycle, or a trough that  

the sector cannot escape. The decline of demand  

in key markets has created oversupply, further 

weakening prices and devaluing assets. 

Strong signals

The landscape for coal as a power generation fuel 

is rapidly changing. There have been strong signals 

in both the US and China that ongoing pollution 

from coal will not be tolerated. With every day that 

passes the costs of alternatives are coming down. 

Any investor should already be questioning whether 

JKIJ�EQUV�VJGTOCN�EQCN�RTQFWEVKQP�ECP�VWTP�C�RTQƂV��

Fire sale?

&KXGTUKƂGF�OKPKPI�EQORCPKGU�CTG�C�OQTG�EQOOQP�
holding for international investors. A number of these 

companies have already pressed pause on thermal 

coal capital expenditure. Some are going further –  

for example, Rio Tinto disposing of assets in Australia 

and Mozambique before value drops further, or BHP 

Billiton putting unwanted South African coal mines 

into a spin-off company. These mining companies 

have the option to concentrate on other commodities, 

where they see better returns. This is an opportunity 

HQT�CEVKXG�UJCTGJQNFGTU�VQ�GPUWTG�FKXGTUKƂGF�OKPGTU� 
are limiting their exposure to losses in the thermal  

coal business. 

Any investor should already 
be questioning whether high cost 
thermal coal production can turn 
>�«À�wÌ
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2. Bridging cost and carbon 

Allocating the carbon budget

Continuing from our oil cost curve earlier in 2014, 

we have now turned our attention to coal. Using the 

same reference point of a global carbon budget for 

2013–2050 of 900GtCO
2

, this gives a carbon budget of 

around 324GtCO
2

 (36%) for coal. The 900GtCO
2

 is the 

budget estimated by the Grantham Research Institute 

on Climate Change at LSE to give an 80% probability 

of limiting anthropogenic warming to 2°C.

For this study we have had to delineate the scope 

of coal covered, and have adjusted the carbon 

budget accordingly:

• Timeframe: WoodMac only project Chinese 

production in detail for 20 years, so we have limited 

the timeframe to 2035, rather than a 2050 endpoint; 

reducing the carbon budget to 229GtCO
2

.

• Metallurgical Coal: Our focus in on the power 

sector and therefore we have not included 

metallurgical coal in our study, for which we have 

allocated 40GtCO
2

. We see less potential for 

substitution of coking coal.

This leaves an adjusted carbon budget for thermal 

coal for to 2035 of 189GtCO
2

.

Carbon supply cost curves

In contrast to oil which is a globally traded commodity, 

it is not appropriate to produce a global cost curve for 

coal. Coal has much more segregated markets, with 

UKIPKƂECPV�COQWPVU�QH�ECRVKXG�FQOGUVKE�RTQFWEVKQP�
which will never compete on an international market. 

Indeed the seaborne coal trade only accounts for 

around one sixth of current coal supply. However this 

is also where most listed companies operate as it 

QHHGTU�VJG�OQUV�RQVGPVKCN�HQT�C�RTQƂV�OCTIKP�

Cash cost or breakeven price?

The breakeven price approach which CTI-ETA used in 

QWT�QKN�CPCN[UKU�KU�QWT�RTGHGTTGF�OGVJQFQNQI[�VQ�TGƃGEV�
the need for investors to gain a return, and consider 

the cost of capital. We have maintained this approach 

where possible for contestable coal production. This 

has applied the breakeven tool in WoodMac’s Global 

Economic Model (GEM) database using its default 

Internal Rate of Return (IRR) of 10%. One innovation is 

to use a price-ratio adjustment for export coal using 

actual prices achieved to normalise the breakevens 

to our reference Newcastle 6000kcal coal. 

For domestically consumed coal we have used 

a traditional thermal value ratio to convert different 

quality coals to our reference coal.

For domestic markets we have also produced a cash 

EQUV�EWTXG�YJKEJ�TGƃGEVU�VJG�DCUKE�RTKEG�PGGFGF�
for projects to cover costs. We believe this is more 

appropriate for state-owned operations where the 

same investment returns are not required. This is the 

approach used for Chinese domestic production.

Geographic split

We have produced a series of cost curves covering the 

seaborne export market, as well as a number of major 

domestic markets, with special focus on the US and 

China. We have also split the reference carbon budget 

in proportion to IEEFA’s low demand scenario, to 

provide an indication of a lower demand intersection 

point on the regional cost curves. The July 2014 

version of WoodMac’s GEM database used for the 

analysis did not have global coverage, most notably 

excluding India.

Degrees of warming

The adjusted coal price that intersects with a particular 

average level of coal consumption (and the related 

CO
2

 emissions) indicates the price that would be 

required to support the production (either on a cash 

cost or breakeven basis). Users of the curves can adjust 

where the level of demand/carbon intersects with the 

curve to understand different scenarios. 

Impact of CCS

The reference carbon budget indicated on the curves 

is equivalent to the International Energy Agency (IEA) 

450 scenario. This could be adjusted depending on 

expectations of carbon capture and storage, (CCS). 

However most scenarios consider it unlikely that CCS 

can start to scale before 2030, meaning it does not 

OCMG�C�UKIPKƂECPV�FKHHGTGPEG�KP�VJG�VKOGHTCOG�VQ������
considered by this analysis.
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Figure 1: Coal demand scenarios

3. Demand and price 

Demand scenarios

There are a number of scenarios produced by the IEA 

and industry, as well as regulators seeking to deliver 

emissions reductions. A more detailed demand paper 

looking at the largest markets accompanies this 

summary. Analysis by IEEFA indicates that applying 

the latest regulatory announcements and technical 

advances can deliver a scenario with demand below 

the previous IEA New Policies Scenario (NPS) – the 

Low Demand scenario on the chart. However it is 

clear more interventions from regulators and more 

disruptive technological shifts will be required 

to get near the IEA 450 Scenario. The demand 

scenarios displayed in Figure 1 are for global total 

coal consumption, so include both metallurgical 

and thermal coal.
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Key factors

A number of themes arose in IEEFA’s review of 

demand determinants: 

1. 'PGTI[�GHƂEKGPE[�EQPVKPWGU�VQ�KORTQXG��
meaning economic growth can decouple 

from energy requirements. 

2. )TKF�GHƂEKGPE[�YKNN�TGFWEG�KP�UKIPKƂECPEG�CU�VJGTG�
is an increasing contribution from decentralised 

and off-grid sources. Transmission losses in 

some countries (eg 25% in India) still provide 

opportunities for improvement.

3. Countries will continue to seek energy diversity as 

a means of securing sustainable economic growth 

by delivering greater energy security and protection 

from commodity price volatility.

4. There is ever increasing potential for substitution 

of coal by a range of alternatives, including 

renewables which continue to outpace predictions 

for cost reductions. 

Planning for disruption?

The ETA/IEEFA low demand scenario that has 

been developed demonstrates that current policy 

CPF�VGEJPQNQI[�CTG�PQV�UWHƂEKGPV�VQ�NKOKV�INQDCN�
warming to 2°C. It is becoming clear that some 

major policy interventions and disruptive technology 

will be required to deliver the objective the world’s 

governments have signed up to.

Peak coal demand in China?

China currently represents around half of the global 

thermal coal market and will be critical to the future 

levels of consumption and seaborne market structure. 

Alongside the IEEFA low demand model, a number 

of mainstream coal analysts from investment research 

houses, (Deutsche Bank, Bernstein, Morningstar) 

expect Chinese coal demand peaking by 2016 

or sooner. 

Peak coal demand in China in the next couple of years 

would be like changing the direction of an escalator 

for the seaborne coal market. The IEEFA low demand 

model indicates China could become an opportunistic 

exporter within a few years of demand peaking. 

Investors and companies need to start thinking about 

what it means if 2014 is the year of peak coal demand 

in China. 

Platt’s recently reported that the levels of coal 

RTQFWEVKQP�CPF�UCNGU�KP�VJG�ƂTUV�JCNH�QH������YGTG�
down 2% on the same period in the previous year. 

Reuters reported that Chinese coal imports in August 

2014 were down 18.9% year-on-year, to 18.86 million 

tonnes. This market trend saw Chinese spot prices for 

coal hit a six year low.

In early September 2014 the National Council set 

out draft measures to introduce a cap on coal use in 

VJG�ƂXG�[GCT�RNCP�UVCTVKPI�KP�������CU�YGNN�CU�TGUVTKEV�
imports of low quality coal with high ash and sulphur 

content. The quality standard would likely affect low 

quality Australian and South African exports the most.

Can India deliver?

India is the next major hope of the coal exporters. 

The future balance between domestic supply and 

expensive imports is uncertain. On a practical level, 

+PFKC�PGGFU�VQ�ƂPCPEG�CPF�EQPUVTWEV�FQOGUVKE�
KPHTCUVTWEVWTG�CPF�KORTQXG�GHƂEKGPEKGU��*QYGXGT�VJG�
current price of electricity cannot support continued 

GZRGPUKXG�KORQTVU�QH�EQCN��CPF�+PFKCoU�YGCM�ƂPCPEKCN�
system cannot continue issuing non-performing loans 

to help grow a loss-making power and distribution 

sector. There is clear potential for coal demand to 

grow in India, but the combination of these factors 

means the level may ultimately disappoint those 

expecting rapid growth in the next few years.

Peak coal demand in China in 
the next couple of years would 
be like changing the direction 
of an escalator for the seaborne 
coal market
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Infrastructure dependent

There are a number of key infrastructure projects 

currently being proposed which would open up 

RTQFWEVKQP��6JG�UKIPKƂECPV�KPXGUVOGPV�TGSWKTGF�
should be factored in to the economics of 

mine production. 

The data used in this analysis focuses on capex 

requirements for coal mining assets. The costs 

of new infrastructure requirements for getting 

production to export markets is not usually 

included unless it is integral to the asset. This 

can apply both to existing mines looking to 

switch contestable production to export markets, 

and also to new mines. 

US coal stranded?

In 2013 only 15% of US exports went to the 

2CEKƂE��5KIPKƂECPVN[�GZRCPFKPI�75�EQCN�GZRQTVU�
to Asia will require adding multiple new ports 

on the US west coast. Overall, the period since 

2010 has demonstrated not just the regulatory 

DWV�CNUQ�VJG�UWDUVCPVKCN�ƂPCPEKCN�TKUMU�CVVCEJGF�
to development of coal export terminals. 2013 

UCY�ECPEGNNCVKQP�QH�ƂXG�RTQRQUGF�EQCN�GZRQTV�
VGTOKPCNU�PQV�LWUV�KP�VJG�2CEKƂE�0QTVJYGUV�DWV�
also on the Gulf Coast as well as the withdrawal/

deferral of IPOs by two US coal producers with 

ambitious plans for exports. The analysis above 

suggests that companies that move ahead 

with remaining proposals will be exposing 

their investors to considerable long-term 

ƂPCPEKCN�TKUMU��

Atlantic decline

Russia and Colombia are the major suppliers to the 

Atlantic basin, followed by the US and South Africa. 

The EU is the major importer, currently accounting  

for nearly 70% of Atlantic import demand. However 

VJG�'7�OCTMGV�KU�CNUQ�EQPVTCEVKPI�YKVJ�UKIPKƂECPV�RNCPV�
closures expected under the Large Combustion Plant 

Directive, which will be followed by the Industrial 

Emissions Directive. Potential new markets like Turkey 

are not enough to compensate for the continuing 

closure of coal plants in Western Europe. The EU’s 

Roadmap to decarbonisation indicates a dwindling 

role for coal, down to 5–10% of power generation  

by 2030. 

With the Atlantic market expected to move into 

QXGTUWRRN[��GZRQTV�TQWVGU�VQ�VJG�2CEKƂE�CTG�DGKPI�
sought. The tide has already turned in the US, with 

domestic thermal coal demand declining over the  

NCUV�ƂXG�[GCTU��6JKU�JCU�NGF�VQ�RTQFWEGTU�CVVGORVKPI� 
to divert contestable production towards exports 

where possible. Swing producers like South Africa  

and the US will also seek to divert supply to the 

2CEKƂE�KH�VJG�RTKEG�FKHHGTGPVKCNU�CTG�UWHƂEKGPV�

2CEKƂE�ƃCVNKPKPI!
Without ongoing Chinese imports and rapid Indian 

ITQYVJ�VJG�2CEKƂE�OCTMGV�FGOCPF�NGXGNU�CTG�PQV�
UWHƂEKGPV�VQ�UWRRQTV�UVTQPIGT�RTKEGU��6JKU�UWIIGUVU�VJCV�
there will be no recovery of prices to the levels above 

$100/tonne enjoyed in 2011–12. Other economies 

in South East Asia (eg Taiwan, Korea) may increase 

FGOCPF�DWV�PQV�CV�UWHƂEKGPV�XQNWOGU�VQ�FTKXG�WR�
RTKEG�UKIPKƂECPVN[�

Renewables getting cheaper every day 

The pace of growth in installed renewables capacity 

has outperformed most predictions since 2000. 

Average Photo-Voltaic module prices have fallen 

by nearly 75% in the past three years. Bloomberg 

New Energy Finance projects costs continuing to 

fall out to 2030. Wind and solar are already price-

competitive with fossil fuels in some markets – the US 

and Australia. Energy industry projections need to be 

EQPUVCPVN[�WRFCVGF�VQ�TGƃGEV�VJG�NQYGT�NGXGNKUGF�EQUVU�
of electricity renewables can offer.
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Figure 2: Export thermal coal cash cost and breakeven price (BECP) level (2014)Current export coal pricing

2014 supply curves for export thermal coal are notably 

ƃCV��GXGP�OGFKWO�EQUV�RTQFWEGTU�IGPGTCNN[�UGG�QPN[�
OQFGUV�RTQƂVU��YJKEJ�ECP�FKUCRRGCT�FWG�VQ�XCTKCVKQP� 
in input costs or exchange rates. 

The recent decline in thermal coal prices is eroding 

RTQƂVU�CPF�TKUMKPI�NQUUGU�HQT�RTQFWEGTU�CETQUU�C�YKFG�
range of supply cost levels. For nearly half of potential 

production, Bloomberg’s August 2014 Newcastle 

(TGG�1P�$QCTF�
(1$��RTKEG�QH�����VQPPG�KU�KPUWHƂEKGPV�
to cover the cash costs of production, (i.e. C1 + 

royalty displayed in the chart). If instead a breakeven 

approach, (including capital costs and IRR), is applied 

to these projects, this leaves only a third passing 

this test. 

On a breakeven basis with current spot prices, half or 

more of potential export production capacity appears 

WPRTQƂVCDNG�KP�+PFQPGUKC��#WUVTCNKC��4WUUKC��%QNQODKC��
and the USA (and nearly 40% in South Africa). Though 

mines have closed in response to these conditions, 

in several countries incentives for miners to keep 

producing (e.g. take-or-pay rail contracts in Australia, 

government policies in Russia) are delaying the exit 

of high-cost capacity and prolonging a situation of 

unsustainably low prices. 

The futures price does improve the picture with 

an increase projected to $82/tonne for 2018. This 

indicates, however, that the market does not expect 

a recovery in prices to above $100/tonne. This futures 

price would be consistent with the breakeven for 

annual production of 1040mtpa – around the current 

size of the export market. 

Standardised BECP (Newcastle equivalent price required)
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An analysis of the potential production out to 2035 

from the next twelve years of capex can be split into: 

• sustaining and expanding existing mines 


nDTQYPƂGNFo�

• UWUVCKPKPI�CPF�GZRCPFKPI�PGY�OKPGU�
nITGGPƂGNFo�

The level of capex on existing mines is lower than 

new mines, yet the related amount of production 

from existing mines, (and ultimately CO
2

 emissions), 

is more than double. The potential production just 

from existing mines in the WoodMac universe is 

almost enough to meet the global IEEFA low demand 

scenario. If other potential production from India and 

other producers were added there is a clear excess 

of coal that could be produced. The table below 

indicates the breakdown of the next twelve years of 

capex, related production to 2035, and the lifecycle 

emissions that would result from combustion.

Figure 3: Breakdown between existing 
CPF|PGY�OKPGU

Existing mines New mines

Capex 2014–25 $220bn $268bn

Production  

2014–35
5,689mtpa 2,313mtpa

CO
2

 Emissions 225GtCO
2

92GtCO
2

Source: Energy Economics, utilising Wood Mackenzie’s 

GEM package and CTI-ETA analysis

4. Potential production and capex

(KIWTG����n$TQYPƂGNFo�VJGTOCN�ECRGZ�
GZRQTV�CPF�FQOGUVKE�

China

USA

Australia

South Africa

Russia

Indonesia

Colombia

Mozambique

Mongolia

Canada

CAPEX (export thermal coal, $bn)

<BECP threshold >BECP threshold

0 20 40 60 80 100 120 140 160

Total = $220bn
Total over low demand 

threshold = $66bn (30%)
Total ex-China = $77bn
Total ex-China over low 

demand threshold = $20bn

Source: Energy Economics, utilising Wood Mackenzie’s GEM package and CTI-ETA analysis
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Do we need new mines?

These numbers suggest that, subject to being 

able to transport production economically to the 

demand, expensive new mines would be surplus 

to requirements in a low demand scenario. The 

geographic distribution of this production and its 

ability to be transferred would determine whether it 

EQWNF�CEVWCNN[�HWNƂN�C�NQY�FGOCPF�UEGPCTKQ�

There is a total of $112billion of potential capex 

excluding China that exceeds the breakeven price of 

QWT�NQY�FGOCPF�UEGPCTKQ������QH�ITGGPƂGNF�OKPGU�CTG�
over the thresholds of our low demand/price scenario 

EQORCTGF�VQ�����QH�DTQYPƂGNF��)TGGPƂGNF�TGIKQPU�
are also likely to require investment in infrastructure 

making them even less economically viable. This 

suggests that high cost new mines are the most likely 

to be affected from a low demand/price scenario. 

�Àii�wi�`�Ài}���Ã�>Ài�>�Ã��
likely to require investment 
in infrastructure making them 
even less economically viable

(KIWTG����n)TGGPƂGNFo�VJGTOCN�ECRGZ�
GZRQTV�CPF�FQOGUVKE�

China

USA

Australia

South Africa

Mozambique

Botswana

Indonesia

Mongolia

Colombia

Russia

Canada

Vietnam

CAPEX (export thermal coal, $bn)
<BECP threshold >BECP threshold

0 20 40 60 80 100 120 140 160

Total = $268bn
Total over low demand 

threshold = $164bn (61%)
Total ex-China = $126bn
Total ex-China over low 

demand threshold = $92bn

Source: Energy Economics, utilising Wood Mackenzie’s GEM package and CTI-ETA analysis
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5. Carbon cost curve for potential seaborne export production

For the global export market we have indicated both 

a cash cost curve and a breakeven curve. Applying the 

breakeven to build in an investor return indicates that 

only production up to $75/tonne will be supported in 

our low demand scenario. 

The cash curve intersection for the current level of 

seaborne exports is around $67/tonne – a similar level 

to the August 2014 Newcastle FOB price ($68). This 

TGƃGEVU�VJG�HCEV�VJCV�VJG�UGCDQTPG�RTKEG�KU�XGT[�ENQUG�
to the operating margin for producers. As a result any 

extra production is only likely to cover costs, rather 

VJCP�VWTP�C�FGEGPV�RTQƂV��+H�FGOCPF�UQHVGPU�KP�NKPG�YKVJ�
our projections there will be no recovery in the coal 

price. This questions whether operations with costs 

JKIJGT�VJCP�VJKU�RTKEG�YKNN�UGG�RQUKVKXG�ECUJƃQY�HTQO�
these projects in the future.

If demand softens in line with 
our projections there will be 
no recovery in the coal price

Standardised BECP (Newcastle equivalent price required)

Cash cost (C1 + royalty) adjusted to 6,000 NAR
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The map below shows the level of potential capex for export from the largest 
ten countries. This is split above and below the $75/tonne breakeven price where 
the low demand scenario intersects with the export cost curve, with the high cost 
capex indicated by the green circles on the map below.

Source: Energy Economics, utilising Wood Mackenzie’s GEM package and CTI-ETA analysis
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%JKPC�CPF�4WUUKC�JCXG�C�UKIPKƂECPV�RTQRQTVKQP�QH�
potential production requiring over $75/t to breakeven 

from existing mines. Australia, Mozambique, Botswana 

and Indonesia are all highly exposed to new high cost 

mines for export.

These countries will also have to develop rail and port 

EQPPGEVKQPU�KH�VJG[�CTG�VQ�KPETGCUG�GZRQTVU�CU�UWHƂEKGPV�
ECRCEKV[�KU�PQV�KP�RNCEG��2GTJCRU�VJG�OQUV�JKIJ�RTQƂNG�
example is the Galilee Basin in Australia. Development 

of mines in this remote part of Queensland require 

new rail connections to new ports inside the Great 

Barrier Reef.

Quality concerns

There continue to be reports that China will restrict 

imports of low quality, high sulphur and ash coal. 

This will help deliver urban air quality objectives. 

There may therefore be an overlay required to adjust 

for this going forward. This kind of measure would 

restrict markets for that 5500kcal coal with high 

sulphur and ash content from exporters in South 

Africa and Australia for example.

Figure 8: Export thermal coal capex by mine phase (over $75/t only)

Source: Energy Economics, utilising Wood Mackenzie’s GEM package and CTI-ETA analysis
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Figure 9: Potential Australian coal capex for export

Apart from China, Australia has the largest amount of potential capex in new mines 

above the $75 threshold. The gap between the cash cost and the breakeven price 

KPETGCUGU�KP�VJG�JKIJGT�RCTV�QH�#WUVTCNKCoU�EQUV�EWTXG��6JKU�TGƃGEVU�VJG�JKIJ�ECRKVCN�
costs of new mines. The companies with the largest amount of capex above the 

$75 threshold broken down by mine stage are displayed in the table below.

Company

Existing 
mines – 
sustain 
BECP 

>$75/t

Existing 
mines –  
expand 
BECP 

>$75/t

New  
mines –  
sustain 
BECP 

>$75/t

New  
mines – 
expand 
BECP 

>$75/t

GVK 0 0 327 5,378

Adani 0 0 350 3,646

Meijin 0 0 68 3,848

BHP Billiton 138 27 98 3,314

Mitsubishi 123 3 9 2,664

Glencore Xstrata 120 7 94 2,223

Bandanna Energy 0 0 249 1,391

Shenhua 0 0 177 1,071

Anglo American 36 30 124 922

Hancock 0 0 87 950

Source: Energy Economics, utilising Wood Mackenzie’s GEM package 

and CTI-ETA analysis

Figure 10: Potential Indonesian coal capex for export

Indonesia may struggle to maintain current export levels as new mine options 

are further inland and of poorer quality. This combination of increased costs and 

lower prices means these options are not economic at current prices.

Company

Existing 
mines –  
sustain 
BECP 

>$75/t

Existing 
mines –  
expand 
BECP 

>$75/t

New  
mines –  
sustain 
BECP 

>$75/t

New  
mines – 
 expand 

BECP 
>$75/t

BEP Coal 0 0 578 2,168

MEC Holdings 0 0 170 1,500

Churchill Mining 0 0 150 1,500

Adaro Energy 209 21 184 239

Reliance ADA 0 0 120 151

Delma Mining 0 0 167 55

Bayan Resources 115 85 0 0

Pan Asia 0 0 14 180

Bumi Resources 5 4 40 130

Kangaroo Resources 0 0 76 79

Source: Energy Economics, utilising Wood Mackenzie’s GEM package 

and CTI-ETA analysis
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6. Carbon cost curve for potential China domestic production

BECP adjusted to 6,000 NAR

Cash cost adjusted to 6,000 NAR
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only cash costs are required to be covered, China 

can average 3000mtpa to 2035 at $60/tonne. China 

has adopted an ‘everything-but-coal’ energy strategy 

to improve energy diversity. This has already seen 

demand reduce, and there are signs that a peak 

in demand could even come in 2014. Either way 

if Chinese domestic thermal coal demand effectively 

UVCDKNKUGU�CV�EWTTGPV�NGXGNU�VJGP�VJKU�JCU�CP�QXGTƃQY�
effect on the rest of the world.

Domestic producers are currently feeling the strain 

YKVJ�RTKEGU�FQYP�����KP�VJG�ƂTUV���OQPVJU�������
TGƃGEVKPI�UQHVGPKPI�FGOCPF�CPF�QXGTUWRRN[��4GWVGTU�
reported that over half of China’s coal companies 

CTG�QRGTCVKPI�CV�C�NQUU�QXGT�VJG�ƂTUV�JCNH�QH������
If China switches from being a net importer to a 

PGV�GZRQTVGT�QH�EQCN�KV�YKNN�TGXGTUG�VJG�ƃQYU�KP�VJG�
2CEKƂE�OCTMGV��6JKU�CNUQ�EJCNNGPIGU�YJGVJGT�VJG�
export plans of many companies adds up. What will 

all those companies relying on China as an export 

market do if the demand dries up?

Chinese data is amalgamated at a regional level 

and therefore exposure by company is not available. 

Around a quarter of potential capex is in Xinjiang – 

this is all below $60/tonne costs. Shanxi has a similar 

amount of capex, with projects in the East, North 

and West of the province coming in above $60/

tonne costs.

(KIWTG�����%JKPCoU�FQOGUVKE�VJGTOCN�ECUJ�EQUV���$'%2�
GPGTI[�QPN[�CFLWUVOGPV�

Source: Energy Economics, utilising Wood Mackenzie’s GEM package and CTI-ETA analysis

Carbon cost curve for potential China domestic production | 19



7. Carbon cost curve for potential US domestic production

US regulation kicking in 

The breakeven point, (adjusted for thermal value), 

for a low demand US scenario is around $53/metric 

tonne for domestic production. This is aggregated 

at a national level In order to apply it to US regional 

markets we have had to develop equivalent regional 

price points. 

US thermal coal demand in 2013 was around 778 

metric tonnes, (858 short tons). The IEEFA low demand 

scenario sees US coal demand reducing by -2.2% 

CAGR to 2025. 

Recent Bernstein analysis indicates that after adding 

in the recent Clean Power Plan, the aggregate decline 

in utility coal demand between now and the end of 

the decade could be as much as 228 million short 

tons, (207 million metric tonnes).The US has already 

GZRGTKGPEGF�UKIPKƂECPV�ENQUWTGU�QH�EQCN�RNCPVU�YKVJ�
more expected over the coming years – a further 

��)9�QH�EQCN�ƂTGF�RNCPVU�D[������
K�G��PGCTN[�QPG�VJKTF�
QH�VJG�75�EQCN�ƃGGV���6JG�HCEV�VJCV�9QQF�/CEMGP\KG�
FQGU�PQV�JCXG�UWHƂEKGPV�RTQFWEVKQP�VQ�OGGV�EWTTGPV�
consumption levels over the next 20 years in its 

FCVCDCUG�KU�EQPUKUVGPV�YKVJ�C�UKIPKƂECPV�FGENKPG�
in US demand.

The aggregate decline in utility coal 
demand between now and the end 
of the decade could be as much as 
228 million short tons, (207 million 
metric tonnes)

US Regional Breakdown

US coal production is grouped into several regional 

markets which are grouped around geological 

formations of coal of similar quality. In order to 

attribute the low demand scenario across the 

different regions we apportioned the demand using 

�����HWVWTGU�RTKEGU��6JKU�YCU�FQPG�VQ�TGƃGEV�OCTMGV�
sentiment about relative future demand shifts. The 

percentage supply for each region that resulted is 

as follows:

Figure 12: US Regional breakdown

Region

Percentage 
of 2013–

2035 
demand

Regional 
BECP 

GPGTI[�
CFLWUVGF�

Central Appalachia  

(CAPP)

2.3% $74

Illinois Basin  

(ILB)

31.1% $53

Northern Appalachia  

(NAPP)

8.3% $58

Powder River Basin  

(PRB)

46.4% $17

West Bitumous  

(WBIT)

9.0% $39

Other 2.9% -

Source: SNL Coal futures prices, CTI-ETA Analysis 2014

The average breakeven coal price that relates to the 

600mtpa low demand scenario is $53. The regional 

equivalents, (adjusted for thermal value, US short 

tons converted into metric tonnes, and into 2014 

US$) are displayed for each region. Around half of the 

production affected is in the PRB, with the other half 

split between CAPP, NAPP, and ILB. The capex in the 

CAPP region relates only to existing mines; the other 

regions have a majority of new mine capex affected.

The companies with the largest exposure to potential 

capex for future production requiring breakevens over 

these levels are listed in Figure 14.
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BECP adjusted to 6,000 NAR

Cash cost adjusted to 6,000 NAR
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WBIT – $39

ILB – $53

CAPP – $74

NAPP – $58

PRB – $17

(KIWTG�����75#oU�FQOGUVKE�VJGTOCN�ECUJ�EQUV���$'%2�
GPGTI[�QPN[�CFLWUVOGPV��

Source: Energy Economics, utilising Wood Mackenzie’s GEM package and CTI-ETA analysis
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Figure 15: US potential export capex by company 
(BECP over $75/t only)

)QKPI�DCEM�VQ�VJG�GZRQTV�EWTXG�
(KIWTG�����VJKU�VCDNG�KFGPVKƂGU�RQVGPVKCN�
company capex for export. Comparing the list with the adjacent table indicates 

that some companies have secured high cost options for export as well as 

domestic production.

Company

Existing 
mines – 
sustain 
BECP 

>$75/t

Existing 
mines – 
expand 
BECP 

>$75/t

New 
mines – 
sustain 
BECP 

>$75/t

New  
mines –  
expand  
BECP  

>$75/t

Arch 92 368 5 223

Peabody 89 331 42 167

Terra Nova 0 0 0 390

Alpha 136 24 0 46

Patriot 96 45 0 21

Hartshorne Mining Group 0 0 0 145

Cloud Peak 129 16 0 0

White Oak 0 0 35 79

Cline Group 0 0 0 108

Usibelli 27 0 12 55

Source: Energy Economics, utilising Wood Mackenzie’s GEM package and  

CTI-ETA analysis

Figure 14: US potential domestic capex by company 

$'%2�QXGT|TGIKQPCN�QPN[�
6JG�FCVC�KPFKECVGU�UKIPKƂECPV�RQVGPVKCN�KPXGUVOGPV�KP�PGY�OKPGU�VJCV�YQWNF�PQV�
breakeven in a low demand scenario. Continuing with these investments risks 

OKPGU�PQV�IGPGTCVKPI�C�RQUKVKXG�ECUJƃQY�KH�RTKEGU�FQ�PQV�KORTQXG��6JG�TGIKQPCN�
breakevens indicated on the US cost curve, (Figure 12) are applied here.

Company

Existing 
mines – 
sustain 

>regional 
breakeven

Existing 
mines – 
expand 

>regional 
breakeven

New 
mines – 
sustain 

>regional 
breakeven

New 
mines 

expand 
>regional 
breakeven 

CONSOL 5 12 490 3,371

Alpha 609 138 118 1,131

Peabody 63 54 110 1,278

Murray 344 126 102 803

Cloud Peak 308 801 0 0

Alliance 439 51 170 306

Arch 355 162 0 0

Patriot 361 103 0 0

Terra Nova 0 0 34 410

James River 235 9 20 66

Source: Energy Economics, utilising Wood Mackenzie’s GEM package and  

CTI-ETA analysis
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���&KXGTUKƂGF�OKPKPI�EQORCPKGU

The big four

6JG�HQWT�NCTIGUV�EQCN�RTQFWEKPI�FKXGTUKƂGF�OKPKPI�
companies (Anglo American, BHP Billiton, Rio Tinto, 

and GlencoreXstrata) are major suppliers to global 

coal markets. With operations concentrated in 

Australia and South Africa (with additional mines in 

Colombia), these four companies control roughly 25% 

of production capacity for thermal coal export markets 

(and maintain a similarly large presence in met coal 

markets). On average across these four companies, 

coal accounted for 13% of total 2013 revenues (with 

coal’s share of total revenues ranging from 5–20%). 

Pressure on margins

1RGTCVKQPU�QH�VJG�HQWT�NCTIG�FKXGTUKƂGF�OKPGTU�CTG�
in the middle portions of the export thermal cost 

curve, with energy-adjusted cash costs concentrated 

between $50–70/tonne and Newcastle-equivalent 

BECPs between $60–80/tonne. With over half of 2014 

production having BECPs over $70/tonne – i.e. equal 

to the current Newcastle spot price – some mines 

JCXG�EGCUGF�VQ�DG�RTQƂVCDNG�COKF�VJG�TGEGPV�FGENKPG�
in thermal coal prices. While most mines continue to 

DG�RTQƂVCDNG�QP�C�ECUJ�EQUV�DCUKU��ECUJ�OCTIKPU�QH�
15–20% are below company targets.

&GENKPKPI�RTQƂVCDKNKV[�QH�EQCN�RTQFWEVKQP�
%QWRNGF�YKVJ�EQUV�KPƃCVKQP�CU�C�TGUWNV�QH�UWRRN[�EJCKP�
pressures and Australian currency appreciation, the 

post-2011 decline in prices for both thermal and met 

EQCN�JCU�UKIPKƂECPVN[�GTQFGF�VJG�CXGTCIG�'$+6�OCTIKP�
on coal for these four companies from 30% in 2011 to 

10% in 2013.

M&A for thermal coal assets 

In October 2013 Rio Tinto divested an Australian 

mine (Clermont) that accounted for 25% of its 2013 

thermal coal production, and thermal/met prospects 

in Mozambique (having some years earlier sold off a 

major thermal coal development in the US Powder 

River Basin). In the same vein, as of writing (August 

2014) BHP is in the process of spinning-off several 

‘non-core’ thermal coal mines in South Africa (along 

with a met coal mine in Australia). BHP’s spin-off builds 

on previous sales of thermal coal mines in South 

Africa, as well as in Australia and the USA. On the 

other end of the spectrum is GlencoreXstrata, which 

has acquired Rio Tinto’s Clermont mine and several 

of BHP’s former mines in South Africa as part of a 

strategy to increase exposure to thermal coal.

Alternative options

#U�FKXGTUKƂGF�OKPKPI�EQORCPKGU��VJGUG�EQORCPKGU�
have interests across a range of minerals, and can 

divert capital into commodities where they see 

better earnings prospects. In terms of their thermal 

coal business, as large players they also have 

options on projects spread along the cost curve. 

Reducing company exposure to the higher end of 

the cost curve makes sense given the warnings from 

analysts that the sector is in structural decline. 

Some of these companies have already pressed 

pause on capex for new thermal coal mines. The 

economics of any proposed new thermal coal 

mines should certainly be given close scrutiny by 

UJCTGJQNFGTU��6JG�CEVKQPU�QH�VJG�DKI�FKXGTUKƂGFU�QP�
thermal coal should raise questions for investors 

about the plans of pure coal mining companies.

&KXGTUKƂGF�OKPKPI�EQORCPKGU�^���



9. Pure coal producers

Value destruction signs

Pure-play coal producers have been hit hard by the 

post-2011 decline in prices (down 47% for thermal coal 

and 40% for met coal) and, in some cases, rising costs 

due to lower-quality coal seams, stressed supply chains, 

and unfavorable exchange rate dynamics. Surveying 

data for 83 global coal producers with a market cap 

CDQXG������OKNNKQP��YG�ƂPF�TGEGPV�FGOCPF�RTKEG�EQUV�
VTGPFU�VQ�JCXG�IGPGTCVGF�ƃCV�TGXGPWG�ITQYVJ�CPF��
for many producers, EBIT margins that are lower than 

at any point since 2003 Averaging across our sample, 

average returns on equity have fallen to at or near the 

cost of equity – a sign of value destruction for investors. 

Uncertain future

Since the 2008 peak, valuations of leading coal 

companies have lost more than 70% of their value. On 

a YTD/1-year/3-year/5-year/10-year basis, leading coal 

indices have underperformed the MSCI World Index 

YJKNG�CNUQ�FKURNC[KPI�UKIPKƂECPVN[�OQTG�XQNCVKNKV[��4GEGPV�
declines in P/E and EV/EBITDA ratios of leading coal 

companies suggest continuing market skepticism about 

the long-term prospects of these companies. For more 

discussion of these issues, see our companion research 

PQVG�QP�ƂPCPEKCN�VTGPFU�HQT�NKUVGF�OKPKPI�EQORCPKGU�

Capital discipline required

Diminished returns have as of late led coal companies 

to restrain annual growth in capex budgets. That said, 

annual capex of the global coal sector remains 3X cash 

returns to shareholders – which suggests that capital 

management decisions ought to be a major priority for 

shareholders of coal companies. Given the headwinds 

facing higher cost projects in many parts of the world, 

now is a time for greater capital discipline.

Figure 16: Ratio of capex to shareholder returns in the coal sector

Source: Bloomberg, CTI/ETA analysis 2014
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10. Conclusion and recommendations

Demand 

China dominates global demand for coal. Signs that 

a peak in thermal coal demand could be imminent 

cannot be ignored. This could switch China to being 

an opportunistic exporter of coal within a few years. 

This would change the whole dynamic of the seaborne 

trade market. Investors need to be prepared for 

Chinese coal demand peaking.

India is the next big hope of the coal sector for 

increased demand. The rate of consumption is 

challenged by a number of factors. In particular, 

whether the country can afford to subsidise the 

necessary infrastructure; and whether the current 

power market can afford the price of expensive 

imported coal.

2GTJCRU�QH�OQTG�UKIPKƂECPEG�HQT�NKUVGF�EQORCPKGU�
is the knock-on effects of demand falling short of 

industry expectations in key markets. This will only 

serve to weaken the prices for seaborne coal, rather 

than see prices rebound to the levels required to make 

UQOG�OKPGU�RTQƂVCDNG�CICKP��'ZKUVKPI�OKPGU�CTG�CV�TKUM�
of becoming stranded assets – ones that do not yield 

the expected returns. 

Bridging cost and carbon

It is clear that there is ample coal in existence to 

blow through the carbon budget in the next couple 

of decades. However at current price levels much of 

VJKU�EQCN�KU�PQV�IQKPI�VQ�IGPGTCVG�RQUKVKXG�ECUJƃQYU��
providing economic reasons why coal production 

may decrease. 

With some analysts observing a structural decline in 

the coal market, the pure economics of many new 

mines do not make sense without a major upswing in 

the market.

Plotting a linear decline in coal demand based on 

what is known to be feasible or part of policy today 

does not achieve a 2°C world. It is clear that more 

policy intervention and technological disruption 

is required. But renewables continue to outpace 

predictions of their cost reductions and penetration in 

OCP[�OCTMGVU��YJKNUV�GHƂEKGPE[�EQPVKPWGU�VQ�KORTQXG��
And concern over air quality and carbon pollution 

continues to rise. This means the substitution for coal 

is increasingly both possible and required.

Seaborne coal market

6JG�FGENKPG�QH�'7�EQCN�EQPUWORVKQP�VJCV�ƂVU�YKVJ�VJG�
energy roadmap to 2030 sees many existing plants 

closing and very limited new capacity. The impact of 

US EPA measures also sees US producers seeking 

alternative overseas markets where possible. This 

QXGTUWRRN[�VQ�VJG�#VNCPVKE�TGIKQP�YKNN�QXGTƃQY�KPVQ�VJG�
2CEKƂE�OCTMGV��6JKU�OCMGU�KV�GXGP�OQTG�ETKVKECN�VQ�VJG�
future of export-oriented coal production that demand 

grows in China and India. 

Our analysis shows that a low demand scenario does 

not support new export production from existing or 

new mines requiring over $75/tonne to breakeven. 

This is around the current spot price for seaborne coal. 

This suggests that prices are very unlikely to recover 

to triple digit levels again without a major upswing 

in demand.

6JGTG�KU�CNTGCF[�C�UKIPKƂECPV�COQWPV�QH�RTQFWEVKQP�
which is barely covering cash costs. On a breakeven 

basis applying current spot prices, half or more of 

2014 potential export production capacity appears 

WPRTQƂVCDNG�KP�+PFQPGUKC��#WUVTCNKC��4WUUKC��%QNQODKC��
and the USA Some operators are clearly gambling on 

an upturn in the coal price.
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Global capex

There is a total of $112billion of potential capex 

excluding China to 2025 that exceeds the breakeven 

prices of our low demand scenario. This corresponds 

with over 1000mtpa of coal production projected to 

2035 or an estimated 42GtCO
2

������QH�nITGGPƂGNFo�
(i.e. new) mines are over the thresholds of our low 

demand/price scenario compared to 30% of existing 

mine expansion. 

US exposure

The direction of travel for coal consumption in the 

US is clear. Producers are exposed to both domestic 

power switching away from coal, and being on the 

margins for coal exports. The high levels of uncertainty 

for those at the wrong end of the cost curve certainly 

OCMG�KV�FKHƂEWNV�VQ�LWUVKH[�ECRGZ�KP�PGY�RTQFWEVKQP�

2CEKƂE�GZRQUWTG
The potential for continuing weak prices, challenges 

the logic behind developing vast coalmines in remote 

Australia, and building new railways and ports to get 

them to the seaborne market. The capital cost of 

VTCPURQTV�KPHTCUVTWEVWTG�KU�QPG�QH�VJG�OCLQT�ƂPCPEKCN�
hurdles facing new coal projects. Indonesian options 

face similar challenges as potential new mines are 

further inland and of low quality. 

&KXGTUKƂGF�EQORCPKGU
6JG�DKI�HQWT�9GUVGTP�FKXGTUKƂGF�OKPGTU�
K�G��
GlencoreXstrata, BHP Billiton, Rio Tinto, and Anglo 

American) account for a quarter of the global thermal 

coal trade. However there are already signs that 

some of these companies are concentrating on other 

commodities. Some have put new thermal coal capex 

on hold, whilst others have sold assets. For large 

companies with these options, it makes sense to 

limit exposure to the low end of the cost curve, and 

focus on minerals where there exist better margins; 

alternatively, another option is to return more capital 

to investors via dividends and share repurchases, as 

UQOG�NCTIG�FKXGTUKƂGF�OKPGTU�JCXG�DGIWP�FQKPI�

Pure coal companies

The coal sector has been facing heavy weather in 

recent times and some companies have already gone 

under. Some operators appear to be trying to see 

VJG�UVQTO�QWV�CPF�JQRG�VJG[�CTG�UVKNN�CƃQCV�HQT�VJG�
residual market. Some companies have already tried 

to diversify into the export market to compensate for 

a domestic downturn. However this geographic hedge 

carries its own risks. Further adaptation plans may be 

needed in order to demonstrate a viable business 

model in a low demand scenario.

Recommendations for investors

Asset owners and managers should consider 

the following:

1. Understand the exposure of your portfolio/

fund to the upper end of the carbon cost 

curve, and articulate how this risk is being 

managed.

2. Identify the companies with the majority of 

capex earmarked for high cost projects.

3. Focus engagement on export projects 

requiring $75/ tonne or above, (Newcastle 

6000kcal FOB equivalent), as a starting point. 

And review equivalent low demand price 

thresholds for domestic production.

4. Set thresholds for exposure to projects at 

the high end of the cost curve for portfolio 

companies to adhere to.

5. Make it known to company management that 

you are seeking value not volume.

6. Ensure remuneration policy at companies is 

consistent with shareholder return objectives 

not just rewarding production levels or 

spending capital.

7. Require improved disclosure of demand 

and price assumptions underpinning capex 

strategy and business models.

8. Support transparency of company exposure to 

the cost curve and impairment trigger points, 

e.g. through annual publication of sensitivity 

analysis/stress tests to coal prices.
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JQYGXGT�9QQF�/CEMGP\KG�UWDUGSWGPVN[�RTQXKFGF�
C�NKUV�QH�VJG�QRGTCVQTU�QH�VJGUG�CUUGVU��+P�IGPGTCN��
'PGTI[�'EQPQOKEU�CUUWOGF�VJCV�VJG�QRGTCVQT�QH�VJG�
RTQLGEV�QYPGF������VJG�CUUGV��JQYGXGT�OQTG�FGVCKNGF�
QYPGTUJKR�FCVC�YCU�GPVGTGF�D[�'PGTI[�'EQPQOKEU�HQT�
UQOG�QH�VJG�nRQUUKDNGUo�CUUGVU�YJGTG�CXCKNCDNG��#NN�QH�
QWT�TGUWNVU�CTG�DCUGF�QP�VJG�HWNN�������CUUGV�FCVC�UGV��



For further information about Carbon Tracker 
please visit our website

www.carbontracker.org
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