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Responding to Shell –         
An Analytical Perspective 
 
Key Takeaways & Recommendations 
 
- CTI’s emphasis on “stranded 

assets” reflects the financial risk 

to fossil fuel investments in a low-

carbon scenario  

 

- For Shell and other oil producers, 

such risk exists because of (1) the 

potential for global oil demand to 

begin declining within the next 10-

15 years (even without robust 

climate policies); and (2) the 15-

20 year lead times required to 

bring many newly discovered 

resources online 

 

- In addition to addressing risks to 

proven reserves, oil companies 

ought to examine and disclose 

demand/price/carbon risks to all 

potential future production (i.e. 

Estimated Ultimate Recovery) 

 

- To help shareholders to assess 

risk, oil companies ought to 

disclose estimated breakeven oil 

prices (BEOPs) of all new projects 

 

- Shell’s $107 bn of potential capex 

(2014-25) on high-cost ($80/bbl+ 

BEOP) oil production ought to be 

a focal point for engagement with 

investors over capital discipline 

and management 

 

- Shell should provide more detail 

on the role of CO2 prices in its 

project evaluations 

 

- Shell’s long-term energy outlooks 

ought to more seriously consider 

the implications of a 2°C climate 

scenario 

9th July 2014   
 

Executive Summary 
 

 Background on Shell’s climate letter: On May 16th 2014 

Royal Dutch Shell issued a public letter “in response to 

enquiries from shareholders regarding the ‘carbon 

bubble’ or ‘stranded assets’ issue.’”  In partnership 

with Ceres, CTI has been active in coordinating such 

shareholder efforts via the Carbon Asset Risk Initiative, 

an international group of 75 institutional investors 

(representing more than $3 trillion in assets) that aims 

to spur 45 of the world’s largest fossil fuel companies 

(including Shell) to address financial risks to their 

businesses as a result of efforts to reduce consumption 

of carbon-based fuels.  On May 8th 2014 ETA-CTI also 

produced a suite of documents centered on the theme 

of carbon asset risk for oil company capital 

expenditures, which focused on the potential for 

wasted capital and capital management discipline. 

 

 Taking stock of Shell’s positions: We welcome many of 

the positions that Shell articulates in its letter.  For 

example, Shell both acknowledges the need for “a 

more robust and thoughtful societal debate on 

addressing CO2 emissions” and describes Shell’s 

management as “preparing the company for when 

legislation and markets will support more significant 

action to mitigate CO2.”  In other areas, however, we 

believe an alternative perspective is warranted.   In the 

spirit of furthering the dialogue between investors and 

companies on carbon asset risk, this note analyzes and 

responds to what we view as the most important points 

that Shell makes.   

 

 ”Stranded assets” involve risks to shareholder value:  

Many of Shell’s conclusions rest on the following 

syllogism: over the coming decades the world will 

continue to consume fossil fuels; therefore fossil fuels 

will be produced; therefore existing fossil fuel reserves 

(or at least Shell’s reserves) will not be “stranded.”  Any 

fossil fuel reserves that are producing can indeed not be 

“stranded” in the strict sense of becoming unusable (i.e. 

becoming “unburnable carbon”).  Inasmuch as any of 

the risks that Shell highlights (e.g. oil price volatility, 
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inflation in capital and operating costs, poor recovery rates, carbon pricing, etc.) diminish the 

financial returns from production, however, even producing reserves may still destroy value for 

shareholders.  Ultimately, as analysts we believe that such destruction of shareholder value is the 

key risk implied by the term "stranded assets."  Even more important is the potential for 

resources to become low-return assets through future capital expenditures.  

 

 Reserves and resources – our focus on Estimated Ultimate Recovery (EUR):  In discussing the 

topic of carbon asset risk, Shell asserts that its proven reserves of oil and gas will not be 

stranded as a result of efforts to mitigate climate change.  A relatively short “proved 

reserves life” – reserves divided by production – does indeed reduce the exposure of Shell’s 

proven reserves to the potential for lower demand and prices for oil and gas. Current 

proven reserves, however, will not account for the entirety of Shell’s potential production 

over the coming decades. Even the 11.5 years of proved reserves will actually take place 

over a longer period than the simple ratio suggests. Therefore for any major oil company to 

maintain current production levels over the next decade and beyond, a wider scope than 

just proved reserves need to be considered. Focusing on proven reserves is too narrow our 

view. Our recent Carbon Supply Cost Curves: Evaluating Financial Risk to Oil Capital 

Expenditures report captured this by focusing on breakeven oil prices (BEOPs) for Estimated 

Ultimate Recovery (EUR) from all potential asset types - a category that is broader than the 

proven reserves that Shell focuses on. Our focus in terms of Shells portfolio of EURs in this 

note is concentrated on oil. 

 

 Business as usual just carries the risk forward: We would also note that an ongoing 

"business as usual" investment program merely transfers value from "low carbon risk” 

proven reserves to future resources. These will face a steadily rising financial risk from 

action on climate change. Shell's comment that its proven reserves are not at risk of 

"stranding", interpreted as value destruction, should provide little assurance to investors 

concerned about long-term value creation.  Value will only be preserved – and stranded 

assets avoided – if the cash flow from today’s proven reserves is not redeployed to new 

resources. If it is, the risk is just carried over. Accordingly, we regard Shell's apparently 

reassuring comments about the period that its reserve base is exposed to any price risk 

associated with action on carbon as a narrow interpretation. 

 

 High BEOP projects can destroy value for shareholders: One of the reasons that Shell's 

returns were lower in 2013 than they were in 2009 despite a near $40/bbl rise in oil prices is 

that many of the projects it developed turned out to be high cost and so diluted the group's 

average returns. In simple terms, it started chasing volumes at the expense of shareholder 

value. CTI's breakeven oil price (BEOP) analysis provides a clear way of assessing which of 

Shell's potential projects are most likely to be at risk of destroying shareholder value.  (Carbon 

Supply Cost Curves defined BEOP as the equivalent Brent oil price that is needed to deliver an 

asset-level net present value of zero assuming a 10% discount rate.) Its analysis looked at 

breakeven oil prices for Estimated Ultimate Recovery (EUR) from all potential asset types - a 

category that is broader than the 25 years of proven and probable reserves and contingent 
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resources that Shell quotes. It concludes that Shell continues to move forward with some 

investments with BEOPs that are so high that returns are extremely vulnerable to cost 

escalation or price weakness. These include but are not exclusively tar sands. It appears that 

for some projects, Shell continues to chase volumes at the expense of value. 

 

 Disclosure of break-even oil prices (BEOPs) will help investors to evaluate risk:  When 

evaluating the competitiveness of an oil company's portfolio, financial analysts frequently focus 

on the breakeven oil price (BEOP) of potential projects. Our recent Carbon Supply Cost Curves 

defined BEOP as the equivalent Brent oil price that - considering all future cash flows (i.e. costs, 

revenues, government take) - is needed to deliver an asset-level net present value (NPV) of zero 

assuming a 10% discount rate.  Knowing the BEOP levels of projects greatly helps investors to 

gauge risks to the profitability of future production.  To aid in such analysis, we believe that Shell 

and other oil companies ought to more regularly include estimated BEOPs alongside the 

standard project information such as expected lifetime production, expected in-service date, 

etc.   

 

 15-20 years from discovery-to-first oil necessitates assessment of longer-dated risks:    

Shell's “illustrative project economics” suggest that new oil projects take 2-3 years to 

develop (i.e. to begin producing oil) and, on a discounted cash flow basis, break even after 

7-8 eight years.  This timeline for project development, however, ignores delays in project 

sanction (i.e. between discovery of oil and a Final Investment Decision to proceed with 

development), which are generally at least 3-5 years (and for larger deepwater projects can 

approach 7 years).  Moreover, once sanctioned, many technically complex projects (e.g. 

deepwater, oil sands, or extra heavy oil projects) take 4-5 years to bring online; including 

typical project sanctions delays, this stretches out the timeline from discovery-to-initial 

production to 10 years in a best case and 15-20+ years for larger and more complex projects.  

Recent examples of long lead times for Shell projects to achieve initial production the 

Kashagan mega-field in the northern Caspian Sea (13 years, with the project now offline due 

to leaking pipelines) and the Tempa Rossa heavy oil field in Italy (26 years).  Lead times 

from discovery-to-initial production of 15-20 years suggest that current exploration capex 

is being invested in potential projects with production starting as far out as 2030, 

exposing such projects to long-dated demand/price risks that could materialize in a low-

carbon scenario. 

 

 Shell’s strategy emphasizes gas in a very long transition: Shell discusses the focus on gas as a 

lower carbon fuel in some detail. Despite the presence of several long-lead time, long plateau 

projects in Shell's development portfolio, it appears to believe that any energy transition 

will be slow enough so that it does not have to influence investment capital allocation in the 

foreseeable future. We see no signal of a strategy envisaging a measurable reallocation of 

capex towards low cost, low carbon sources, or a dividend policy that reflects the possible lack 

of profitable upstream opportunities in later stages of decarbonisation. This implies that Shell 

management believe they will see signs of change sufficiently early enough to change strategy.  
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 Long-term outlook for oil - scenarios of modest growth and significant decline: Shell’s 

discussion of “the energy landscape and the 2°C scenario” asserts that (1) “forward-looking 

outlooks” such as the IEA New Policies Scenario imply a stable long-term outlook for fossil fuels; 

and (2) a 2°C scenario implies reductions in fossil fuel use of a scale and at a speed that are both 

unrealistic.  We offer a different perspective.  On point (1), we note that with respect to oil (the 

most economically valuable fossil fuel, and the source of a material proportion of Shell’s profits) 

the IEA’s New Policies Scenario suggests modest growth in global demand after 2020 followed 

by a decline in global demand from 2035-2050 (with projected 2050 demand only slightly above 

2013 levels).  More ambitious assumptions about, for example, increases in transport efficiency 

would accelerate this long-term downward trajectory.   With respect to point (2), a 2°C scenario 

does indeed imply significant reduction in long-term demand for fossil fuels (i.e. 2050 global oil 

demand of ~50 million barrels per day (MBPD), versus 91.4 MBPD in 2013).  Efforts to control 

global climate change, however, by no means ignore the realities of today’s energy system; for 

example, in the IEA 2DS scenario2050 global energy demand is still 40% higher than in 2009, and 

still met 60% through fossil fuels.  We urge Shell to consider the possibilities for a 2°C pathway 

more seriously in its own long-term energy outlooks (for example, by our estimate, Shell’s 

2013 New Lens Scenarios have the world on a pathway for roughly 6°C of warming). 

 

 Potential costs of inaction dwarf those of mitigation: Shell's exhortation to frankly acknowledge 

the "cost to society inherent in large scale shifts of the energy system" reflects a logical and 

widely-held view about the tradeoffs of mitigating global climate change.  Mitigating global 

climate change will indeed entail upfront costs.  We note, however, that the costs of climate 

mitigation (1) can be highly manageable, with recent estimates from the Intergovernmental 

Panel on Climate Change (IPCC) suggesting that a 450 scenario will reduce annualized GDP 

growth through 2100 (relative to a baseline scenario) by fractions of one percentage point 

(depending on when mitigation efforts begin and the availability of key low-carbon 

technologies); (2) are better thought of as investments that, in addition to reducing CO2 

emissions, yield additional benefits in the form of fuel savings and cleaner air; and (3) pale in 

comparison to the costs of inaction, which the 2006 Stern Review of the Economics of Climate 

Change estimated could be “equivalent to losing at least 5% of global GDP each year, now and 

forever" – a number that the Stern Review’s lead author has subsequently concluded 

significantly underestimates potential damages from climate change. 

 

 Climate policy – “as much about the direction of travel as the speed”: Shell has misrepresented 

the IPCC’s research which does not state that the 2 degree target is unachievable. Limiting 

future global warming to 2°C is a commitment that 193 nations pledged to pursue in the 2010 

Cancun Accords.  Shell notes, fairly, that many of these nations have yet to enact policies 

consistent with achieving this goal.  As Kepler Chevreux analyst Mark Lewis has observed, 

however, “global climate policy is as much about the direction of travel as the speed.”  From 

2007-2012, the share of global GHG emissions subject to national legislation or emission-

reduction strategies rose from 45% to 67%.  Moreover, the world’s major CO2 emitters continue 

to enact significant new policies (e.g. the US EPA’s new proposed CO2 standards for existing 
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power plants and the possibility of a hard cap in China in 2016).  Rather than simply note how 

the status quo on global climate policy falls short of ultimate goal, prudent companies will note 

these steps toward a low-carbon world and consider the consequences for their business models 

in a scenario where such steps accelerate in the future.  

 

 “Drastic price drop for hydrocarbons” – not a key assumption of carbon asset risk analyses: 

Shell’s letter criticizes what it describes as the “drastic price drop envisaged for hydrocarbons 

in the carbon bubble concept.”  CTI has used the concept of a “carbon bubble” to describe the 

large volume of fossil fuel reserves and resources whose production is incompatible with a 

scenario of limiting future climate change to below dangerous levels.  We have not, however, 

advocated or projected any kind of “drastic price drop for hydrocarbons.”  For example, in 

analyzing risk to upstream oil capex, our recent Carbon Supply Cost Curves report focused on 

projects that require a Brent-equivalent oil price of $95/bbl or more.  Though some $15/bbl 

below the current Brent crude price, $95/bbl is roughly equal to the average of Brent crude 

prices (in today's dollars) from 2007-2013, a period of record-high oil prices.  Moreover, given 

the ability of much of the world’s oil resources to be developed at prices well below current levels, 

even small changes in demand can cause the supply cost of the "marginal" barrel to move quite 

markedly.  This price point also sits within the range used by Shell to screen projects ($70-

110/bbl). 

 

 Shell's $40/tonne CO2 price - more clarity welcome: Shell discloses that it evaluates "the 

potential economic impact of stricter CO2 related regulatory changes" by applying a CO2 price of 

$40/tonne “as the economic base case across all of our projects."  We interpret Shell’s CO2 price, 

however, as applying to upstream emissions associated with extraction. A model that prices in 

the cost of carbon for extraction but ignores the potential downward pressure on prices that 

would likely be associated with carbon pricing for end-users seems too narrowly focused to us. It 

understates the potential threat to returns from Shell's (and other majors') projects from action 

on carbon.  We welcome further clarification from Shell on how it uses CO2 prices in project 

evaluation.    

 

 Shell’s potential upstream oil capex - $107 billion on high-cost ($80/bbl+ BEOP) projects 

through 2025:  The rationale for the Carbon Asset Risk Initiative is to focus on company 

exposure (including Shell) to future capex on high-cost production.  For example, of Shell’s $334 

billion of potential upstream oil capex (including the development of prospective resources) 

through 2025, $107 billion (32%) is associated with projects that have a BEOP above $80/bbl 

(resulting in a need for market oil prices around $95/bbl in order for project sanctioning to occur).  

Within Shell’s $107 billion of high-cost potential capex, $77 billion (72%) is associated with 

undeveloped assets, i.e. fields that are currently either "in discovery" or "undiscovered".  The 

long lead times required to monetize such fields – particularly deepwater/ultra-deepwater and 

oil sands projects - increases vulnerability to changing demand trajectories.   

  

 In conclusion, we believe that Shell's response understates the risk that its business faces from 

changes in climate policy. Focusing solely on proven reserves ignores the fact that its resource 
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base is sufficiently long-life to place production at risk from action on carbon.  It also misses the 

point that under a business-as-usual investment policy, it is merely rolling over its "no action on 

carbon" bet continuously. We also believe that some of the projects in Shell's portfolio are at 

risk of destroying shareholder value given their high break-even prices. We call on Shell to mirror 

the CTI analysis and provide greater detail of the cost structure of its future developments so 

shareholders can assess the risk carbon policy changes could pose to their investments. We also 

call on Shell to renew its focus on value in the context of capital management rather than on 

volume:  some of the projects in its development funnel highlighted by CTI's analysis appear to 

be low return, high cost projects.  

 Trivializing the climate issue?:  Discussing the concept of “stranded assets,” Shell’s letter warns 

of “a danger that some interest groups use it to trivialize the important societal issue of rising 

levels of CO2 in the atmosphere.”  This appears combative rather than in the spirit of 

engagement. Fortunately, since the letter’s publication Shell has sought to clarify this comment, 

as well as its criticism of “alarmist interpretations of the unburnable carbon issue.”  We welcome 

this clarification and note that previously Shell has acknowledged the risks inherent in 

continuing to devote hundreds of billions of dollars each year to development of new fossil fuel 

resources.  For example, in concluding “Reflections on Development and Sustainability” in Shell’s 

2013 New Lens Scenarios, Shell considers the situation with respect to global climate policy 

developments to be “one of drift, with only small advances taking place while the hard choices 

are postponed, often for years.”   Shell further notes that “the longer the period of drift, the 

greater the required rest and associated write-off of financial, political, and social capital will be” 

and asks “are we morally prepared to leave the next generation to deal with this?” 

[emphasisadded].    Recognizing the scope for honest disagreement about the risks to any 

individual company’s investments, acknowledging the financial consequences and moral 

implications of the fossil fuel industry’s present course to us provides valid and necessary 

context  for “a more robust and thoughtful societal debate on addressing CO2 emissions.” 
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1. Context and Overview 
 

We are writing this letter in response to enquiries from shareholders regarding the "carbon 

bubble" or "stranded assets" issue.1  

  

In September 2013, an international group of 75 institutional investors representing more than $3 

trillion in assets launched the Carbon Asset Risk Initiative – a coordinated effort to spur 45 of the 

world’s largest fossil fuel companies to address the financial risks posed by climate change.2  

Coordinated by Ceres and Carbon Tracker with support from the Global Investor Coalition on 

Climate Change, this initiative aims in part to prevent shareholder capital from being wasted on 

developing high-cost fossil fuel reserves that cannot be burned if the world is to limit climate change 

within a safe level (i.e. a threshold global temperature increase of 2 degrees Celsius above pre-

industrial levels).   

 

Investors therefore asked individual fossil fuel companies to assess – under both a business-as-usual 

scenario and a low-carbon scenario consistent with a 2°C future – (1) the viability of capital 

expenditure (capex) plans for finding and developing new resources; and (2) the risk that some 

existing unproduced resources will become “stranded" or sub-economic (recognizing that the timing 

and severity of impacts will vary depending on company exposure to coal, oil, natural gas, and fossil 

fuel infrastructure).   

 

One of the companies to receive this request was Royal Dutch Shell (“Shell”).  In May 2014, Shell 

issued a public letter addressing the risks of climate change to its business.  This letter acknowledged 

the need for “a more robust and thoughtful societal debate on addressing CO2 emissions” and 

described Shell’s management as “preparing the company for when legislation and markets will 

support more significant action to mitigate CO2.”3  These are welcome signs of progress in the fossil 

fuel industry, as are the sections of Shell’s letter describing in more detail how the company 

evaluates business risks (including climate risk) to individual projects.      

 

We welcome the letter and the level of detail it contains.  In the spirit of furthering the dialogue 

between investors and companies on carbon asset risk, this note analyzes and responds to what we 

view as the most important points that Shell makes.  Under most of the section headings throughout 

this note we cite a relevant passage from Shell’s letter in italics, followed by our observations and 

analysis.   

 

 

 

                                                           
1 Royal Dutch Shell, "sri-web-response-climate-change-may14," May 16 2014, s02.static-
shell.com/content/dam/shell-
new/local/corporate/corporate/downloads/pdf/investor/presentations/2014/sri-web-response-climate-
change-may14.pdf, 1. 
2 Ceres and Carbon Tracker Initiative, "Carbon Asset Risk Initiative," http://www.ceres.org/files/investor-
files/car-factsheet 
3 Shell, "climate change" 1-2. 
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Informing and enabling investors to analyze carbon asset risk 
 

While the "stranded asset" notion may appear to be a strong and thought-through 

case, it does have some fundamental flaws and there is a danger that some interest 

groups use it to trivialize the important societal issue of rising levels of CO2 in the 

atmosphere.4 

 

The term “stranded assets” has been used by CTI to indicate the potential for some 

investments to become uneconomic due to changing market and regulatory forces.  As 

financial analysts, we agree that the term “stranded assets” is, at times, used in different ways 

to denote somewhat different ideas.  There is, however, a generally agreed-upon core to the 

idea.  For example, in the context of the upstream oil sector, the IEA defines stranded assets as: 

those investments which are made but which, at some time prior to the end of their 

economic life (as assumed at the investment decision point, are no longer able to earn 

an economic return, as a result of changes in the market and regulatory environment.5 

In many senses the term “stranded assets” stands for economic returns at a level that is 

unacceptably low to corporations and to their shareholders - in effect, “value destruction.”  In 

previous work CTI has focused on the possibility for weak economic returns specifically associated 

with the transition to a low-carbon economy.   

 

It is also important to note that “assets” can denote current or prospective investments;  the “assets” 

in question may or may not be held on corporate balance sheets, for example in the case of oil and 

gas reserves and resources.   In particular we link this to prospective capital expenditure where it is 

often resources or infrastructure that have the potential to become low-return and even fully 

“stranded” in terms of the IEA definition above. 

 

In the case of oil, for example, through 2050 we identify private-sector potential capital 

expenditures on high-cost (i.e. $80/bbl+ BEOP) oil production equal to an annual average of $490 

billion6 (versus current dividends to investors from oil and gas companies of less than $200 billion).  

With such large amounts of capital at risk on high-cost projects - $1.1 trillion over the next decade - 

management need to be confident in the likelihood of commercially-acceptable financial returns.  

Investors - and management - should be scrutinizing investment plans carefully to ensure returns are 

robust in a low-carbon world and a world where energy efficiency, alternative sources of energy and 

environmental policies are all potentially pushing down demand for fossil fuels.  CTI's analyses 

suggests that the capex plans of many private-sector oil companies do not meet this test for 

robustness; many of these companies, including Shell, are currently evaluating projects that would 

                                                           
4 Shell, "climate change" 1. 
5 IEA, WEO 2013, 436 Box 13.4.  “Earning an economic return” means, for example, earning a return that 
meets the company’s target for Internal Rate of Return. 
6 Carbon Tracker Initiative and Energy Transition Advisors, Carbon Supply Cost Curves: Evaluating Financial Risk 
to Oil Capital Expenditures, May 2014, http://www.carbontracker.org. 
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carry significant risk of becoming uneconomic in a scenario of lower-than-expected oil demand if 

developed (for more commentary on this risk, see Section Four below). 

 

Developing resources into assets runs the risk of sub-economic returns under the energy transition 

that is needed to prevent dangerous climate change.  Emissions from fossil fuel use currently 

account for nearly three-quarters of global CO2 emissions.   How future fossil fuel resources are 

developed will decisively affect the world’s future climate.  Rather than aiming to be alarmist, CTI is 

highlighting the very real financial risk to shareholders as a result of a transition to a low-carbon 

world.   

 

It is worrying for investors that Shell, although recognizing the need for action on climate change, 

continues with an investment strategy that assumes business as usual. It would have been 

preferable for it to explain how its investment strategy is changing to cope with the threat of long-

term weakness in oil demand.  

 

What CTI's analysis does is link the debate on climate change to financial risk for investors and 

companies.   We believe, for example, that oil companies should be engaging with investors about 

how to best manage this risk by, for example, curbing investment in high-cost, long-life projects and 

redeploying it lower or zero-carbon fuels.   Alternatively, returning cash to shareholders may be the 

best way to add value for shareholders in a world of falling oil demand: it seems obvious that an 

industry strategy for oil that is based on growth will not deliver economic returns in scenario of 

falling demand.  

 

We believe that investors find the concept of a “carbon budget,” and the related concept of carbon 

asset risk, to be useful. This is demonstrated by the Carbon Asset Risk Initiative - an international 

group of 75 institutional investors representing $3 trillion in assets that is engaging with 45 of the 

world’s largest fossil fuel companies to “prevent shareholder capital from being wasted on 

developing high-carbon, high-cost fossil fuel reserves that cannot be burned if the world is to avoid 

catastrophic climate change.”7  

 

  

                                                           
7 Ceres and Carbon Tracker Initiative, "Carbon Asset Risk Initiative," http://www.ceres.org/files/investor-
files/car-factsheet 
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A matter of all potential future production, not just proven reserves 
 

Shell does not believe that any of its proven reserves will become "stranded" as a 

result of current or reasonably foreseeable future legislation concerning carbon.8 

 

The world will continue to need oil and gas for many decades to come, supporting 

both demand, and oil & gas prices. As such, we do not believe that any of our proven 

reserves will become "stranded".9 

 

Reserves 

In discussing the topic of carbon asset risk, Shell repeatedly asserts that its proven reserves10 of 

oil and gas will not be stranded as a result of efforts to mitigate climate change.  A relatively 

short “proven reserves life” – reserves divided by production – does on the surface minimize 

exposure of Shell’s proven reserves to the potential for lower demand and prices for oil and 

gas. However this formula disguises the fact that the proven reserves are equivalent to 10 years 

of current production – but that production in reality will be spread over a longer period.  

 

Current proven reserves, therefore, will not account for the entirety of Shell’s potential 

production over the coming decades.  A portion will come from oil and gas that Shell currently 

classifies as “resources” – which, at Shell’s current level of production, are equivalent to current 

production of 25 years11 – or from prospective resources.  For example, through 2030 one-

quarter of Shell’s potential oil production is projected to come from fields that currently are 

undiscovered or “in discovery”12; hence focusing mostly on proven reserves provides an 

incomplete picture of the financial risk to Shell (or any other fossil fuel producer) from reduced 

consumption of fossil fuels.  

 

We would also note that an ongoing "business as usual" investment program merely transfers 

value from "low-carbon risk” proven reserves to future resources that face a steadily rising 

                                                           
8 Shell, "climate change," 2 
9 Shell, "climate change", 1 
10 Proven reserves are defined as "those quantities of oil and gas which can be expected, with little doubt, to 
be recoverable commercially at current prices and costs, under existing regulatory practices and with existing 
conventional equipment and operating methods."  Specifically, proven (1P) reserves are "probabilistically 
calculated reserves having a 90 per cent confidence level (P90); such reserves have a 90 percent likelihood of 
being equaled or exceeded."  Oil Search, "glossary," http://www.oilsearch.com/Investor-Centre/Glossary.html. 
11 Shell, "climate change", 10 notes that "We also periodically update on our resources (2P + 2C) which are 
on-stream, in construction (or in execute phase), in front end engineering and design ("FEED" or definition 
phase) as well as projects in the select phase of our opportunity realization funnel."  "2P" refers to "proven 
and probable reserves" and "2C" refers to a "best estimate of contingent resources."  Shell discloses oil and 
gas resources in its "project funnel" equal to 12 billion barrels of oil equivalent (boe) in the "select" and 
"define" stages of its development process, versus a combined 18 billion boe across the "execute" and 
"onstream" phases.   
12 CTI analysis based on data from Rystad Energy's UCube oil and gas upstream database 
(http://www.rystadenergy.com/Databases/UCube).  For more explanation, see Section 4 ("Reserves, 
Resources, and Project Life Considerations") below. 
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financial risk from action on climate change. The only way to minimize this growing risk is to 

redeploy the cash flow from proven oil reserves to lower carbon assets, such as natural gas, or 

to return it to shareholders. Shell's comment that its proven reserves are not at risk of 

"stranding", interpreted as value destruction, should provide little assurance to investors 

concerned about long-term value creation.  Value will only be preserved – and stranded assets 

avoided – if the cash flow from today’s proven reserves is not redeployed in to new resources. If 

it is, the risk is just carried over. 

 

Volume-based metrics such as reserves, resources and production, however, are not the whole 

story: “value” is far more important as most companies acknowledge.  Our recent Carbon Supply 

Cost Curves report13 captured this by focusing on breakeven oil prices for Estimated Ultimate 

Recovery (EUR) from all potential asset types - a category that is broader than the proven, 

probable and contingent resources that Shell focuses on.  Rystad Energy's UCube oil and gas 

upstream database calculates company-level EUR numbers by drawing on "reported 1P and 2P 

numbers" as well as "empirical studies and case-by-case judgment" of contributions to potential 

future production currently classified under a different category (e.g. 3P reserves, 1C, 2C, and 3C 

contingent resources, as well as low, best and high estimate prospective resources).14  In the 

“Reserve, Resources, and Project Life Consideration” section below, we survey Shell’s EUR numbers 

to examine its exposure to carbon asset risk over the medium and long term. 

 

Demand 

Many of Shell’s conclusions rest on the following syllogism: over the coming decades the world 

will continue to consume fossil fuels; therefore fossil fuels will be produced; therefore existing 

fossil fuel reserves (or at least Shell’s reserves) will not be “stranded.”  Any fossil fuel reserves 

that are producing are unlikely to become “stranded” in the strict sense of becoming unusable 

(i.e. becoming “unburnable carbon”) except under extreme price scenarios.  Inasmuch as any of 

the risks that Shell highlights (e.g. oil price volatility, inflation in capital and operating costs, 

poor recovery rates, carbon pricing, etc.) diminish the financial returns from production, 

however, even producing reserves may still destroy value for shareholders.  Ultimately, such 

destruction of shareholder value is the key risk described by the term "stranded assets."    

 

For example, should lower-than-expected oil prices (as a result of declining demand) reduce a 

project's financial below its original cost of capital, shareholder value will be eroded.   For many 

companies the risk of value destruction due to price impacts will be more significant than the 

threat of a need to defer or cancel projects. For example, in January 2013 HSBC examined how 

an immediate transition to a low-carbon future – simulated in part by assuming a $50/bbl price for 

                                                           
13 CTI/ETA, Carbon Supply Cost Curves. 
14 Rystad Energy, "Reserves and resources forecasting," UCube Technical Presentation 2014, 2014.  UCube is a 
"complete and integrated field-by-field database, including reserves, production profiles, financial figures, 
ownership and other key parameters for all oil and gas fields, discoveries and exploration licenses globally. 
UCube includes 65,000 oil and gas fields and licenses, portfolios of 3,200 companies, and it covers the time 
span from 1900 to 2100."    
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Brent crude – would affect the value of six large European oil companies, including Shell.15  In terms 

of negative impact on shareholder value, HSBC found the “price effect” (from lower oil prices) to be 

on average 44X as strong as the “volume effect” (from reserves becoming uneconomical to 

produce).16 This is because price changes affect all production whereas the cancellation of projects 

affects a smaller portion of overall resources and does not normally involve sunk capital.  

 

Figure 1 HSBC estimates of price and unburnable carbon value (% of market cap) 

 
Note: Assumes a Brent crude price of $50/bbl and a gas price of $9/MMBtu.                                                                 

Source: HSBC workings, Wood Mackenzie data, 2013 

 

The risk of lower future oil prices eroding project returns (and shareholder value) is likely to be 

significant even in scenarios of more moderate oil price declines, especially for projects with high 

break-even oil prices (BEOPs).  In the case of Shell, its oil (and gas) “resources” will – even without 

any new additions – be monetized over a period stretching to 2040 and beyond (assuming current 

production levels).  For example, through 2025 Shell could spend $190 billion (on, for example, 

exploration, seismic, license acquisition, and appraisal work) to develop “in discovery” or 

“undiscovered” oil fields17; this includes $77 billion on high-cost projects, meaning those with 

                                                           
15 HSBC Global Research, "Oil & carbon revisited - Value at risk from 'unburnable' reserves," January 25 2013.   
16 This “price effect” was particularly significant for not-yet-producing fields on which capex had yet to be 
incurred (whereas existing projects, which continue operating so long as oil prices cover their variable costs of 
production, have more room to absorb lower oil prices). 
17 CTI analysis based on Rystad Energy data 
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a breakeven oil price of $80/bbl or higher.  (Adding a $15/bbl "contingency," such projects 

would need a market oil price of $95/bbl or more before being sanctioned).18  Given the lead 

times necessary to bring new projects online, exploration investments being made today are 

already relating to future production starting as far ahead as 2030.19   

 

Confidence that such production will come online does not preclude material erosion of value 

due to lower future oil prices, higher costs, project delays and carbon pricing.  We believe Shell 

should engage more with shareholders regarding the economics of projects that are most at 

risk from such changes. The industry has a history of investing in projects where the safety 

margin on returns (IRR) proved insufficient to protect shareholder value from such changes. It 

would be a shame if history repeated itself and Shell invested in oil assets that are most at risk 

from a demand future that even Shell acknowledges as a scenario (albeit a decade later than 

the IEA and IPCC). 

 

 

It’s not climate risk in a vacuum, but climate risk in addition to traditional 

economic and political risks  
 

Of course our projects and their associated reserves and resources are sensitive to 

commodity prices, but over the medium term we believe these prices will be more broadly 

associated with the traditional fundamentals of supply and demand and geopolitical 

factors than with climate change related factors.20 

 

As discussed in more detail below, investors such as those in the Carbon Asset Risk Initiative 

recognize that climate is one risk among many that fossil fuel companies have to consider when 

making investment decisions.  

Potential sources of downward pressure on future fossil-fuel demand and prices other than 

efforts to reduce carbon emissions include, among other things, more efficient use of energy 

and weaker-than-expected global economic growth.  Moreover, even without substantial 

changes in demand for fossil fuels, examples of value-eroding investments in new fossil fuel 

production abound.  Looking just at Shell’s upstream portfolio, such examples include:     

 A $2 billion write-off of investments in US shale investments (including acreage in the Utica 

shale, which Shell bought only two years ago and just sold for 30 cents on the dollar)21 

 Repeated project delays and cost-overruns at the $50 billion Kashagan mega-project in the 

northern Caspian Sea (in which Shell is one of several investors)22 

                                                           
18 Rystad.  Though this amount is (on an annual basis) less than the $27 billion that Shell will invest in 2014 
on its development and already-producing oil and gas projects, poor returns on these investments will 
still harm shareholder value. 
19 For more discussion of project lead times, see Section 4 below. 
20 Shell, "climate change", 11. 
21 Citi, Global Oil Vision: Stand and Deliver - Global Energy Enters a New Cycle, March 11 2014, 13. 
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 Recently cancelled plans to explore for oil and gas in the Arctic23 

 Instances where Shell projects have been "bailed out" by high oil prices, such as the Pearl 

gas-to-liquids plant in Qatar24 and the first phase of the Athabasca oil sands project in 

Canada25 

Examples of similarly disappointing investments exist for most other major fossil fuel producers. 

Indeed several other majors are partners with Shell in Kashagan. By limiting potential upside growth 

in fossil fuel prices, the transition to a low-carbon world will make it harder for poor risk 

management or project execution to be washed over in a tide of rising commodity prices.   Over the 

medium term, supply-demand fundamentals and geopolitics may indeed affect fossil fuel markets 

more prominently than developments related to climate change.  The continuing presence of such 

traditional risks, however, makes it more, rather than less, critical to evaluate how low-carbon (i.e. 

low-demand) scenarios will affect the profitability of future production.     

  

                                                                                                                                                                                    
22 Mark Lewis, “Giant Kashagan oilfield could be out of production for two years”, Kepler Chevreux, Apr 7 2014, 
http://www.jeremyleggett.net/2014/04/giant-kashagan-oilfield-could-be-out-of-production-for-two-years/ 
23 Matt Smith, "Shell's Arctic dreams postponed another year," CNN, January 30 2014, 
http://www.cnn.com/2014/01/30/us/shell-arctic/ 
24 John Kemp, "Extreme project risk still holds back GTL," Reuters, Nov 26 2012, 
http://www.reuters.com/article/2012/11/26/column-kemp-natural-gas-idUSL5E8MQ79E20121126  
25"Athabasca Oil Sands Expansion Costs Jump To $13.7 Billion," CNN Money, Feb 28 2009, 
http://royaldutchshellplc.com/2009/02/28/athabasca-oil-sands-expansion-costs-jump-to-137-billion/  
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2. The energy landscape and the 2°C scenario 
 

Energy demand growth, in our view, will lead to fossil fuels continuing to 

play a major role in the energy system - accounting for 40-60% of energy 

supply in 2050 and beyond, for example.26 

 

Energy demand is expected to continue to increase, driven by population growth, and 
economic development, and improving living standards in many areas of the world... as GDP 
rises in India, China and other developing countries energy demand will increase on this 
journey.27 

 

The sheer size and scale of the energy system mean that demand for 

hydrocarbons is likely to continue for the foreseeable future and 

hydrocarbons still make up more than half of total energy demand in 2050, 

down from more than 80% today although from a larger energy system 

overall.28 

 

The energy system is too large to move quickly in any particular direction 

and only hints of the future energy mix begin to show in our scenarios to 

2030 with real change only occurring much later.29 

 

Shell’s discussion of “the energy landscape and the 2°C scenario” asserts two basic points.  First, that 

in “forward-looking outlooks” such as the IEA New Policies Scenario or the Shell “New Lens” 

scenarios, the long-term outlook for fossil fuels is stable.  Second, that a 2°C scenario implies 

reductions in fossil fuel use of a scale and at a speed that are unrealistic.  The conclusion that Shell 

draws from this discussion is that any risks to its business model lie in the distant future.  We, 

however, disagree with Shell’s two premises as well as its conclusion. 

 

Will demand for energy (specifically fossil fuels) increase inexorably? 
Three fundamental assumptions seem to underpin Shell’s view of global energy trends.  Specifically, 
that (1) energy demand will continue to increase; (2) energy means fossil fuels; and (3) economic 
development in Brazil, India and China will translate into increased consumption of fossil fuels on a 
trajectory similar to what has occurred in nations such as the US, South Korea, Australia, and 
Germany. 
 
In terms of fossil fuel demand, CTI's recent report on oil demand suggested many trends that 
diminish future oil consumption below current projections.30  In addition to implementation of 
prices on CO2 emissions, we find significant downside risks to future oil demand to include slower-
than-expected economic growth in China and other Asian economies, rapid deployment of more 

                                                           
26 Shell, "climate change", 2. 
27 Shell, "climate change", 3. 
28 Shell, "climate change", 7, 
29 Shell, "climate change", 5. 
30 Energy Transition Advisors and Carbon Tracker Initiative, Oil demand: Comparing projections and examining 
key risks, May 2014.  http://www.carbontracker.org/ 
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fuel-efficient cars/trucks and electric vehicles, substitution of natural gas and renewable energy 
sources for oil, limits on vehicular air pollution in developing countries, and curtailment of subsidies 
for oil consumption (which totaled $200+ billion globally in 2012).   
 
Coal demand is even more at risk and indeed the IEA observes that coal demand is likely to be hit 
earlier and harder than oil in a 450ppm scenario.  Many analysts are already considering the 
implications of a structural decline in the coal market and the impact that could have on a cyclical 
coal industry.31 
 

Does energy = fossil fuels? 
It is clear that in recent history, fossil fuels have provided the majority of the world’s energy supply. 
The incumbent industry is betting that it will continue to dominate the market, which is clearly 
inconsistent with tackling climate change in the long term. This is not to say that we will stop using 
fossil fuels overnight.  As developing nations, however, have both greater choice in affordable 
energy solutions and greater awareness of the social costs (healthcare, subsidies, infrastructure 
damage, etc) of climate change, there is no guarantee that their trajectories of economic 
development will involve the same trend of increased fossil fuel consumption as in the US, South 
Korea, and much of Europe.   
 
The diversification of energy sources is linked to the previous point around demand. Energy demand 
may still increase for some time, but that may be using alternatives to fossil fuels, rather than being 
directly linked to an increase in fossil fuel use.  As part of energy roadmaps to 2050, for example, 
many countries in Europe are seriously considering how to reduce consumption of fossil fuels. 
Analysis of the funding required for this transition shows that much of it goes towards energy 
efficiency, and improved infrastructure, rather than simply toward renewable electricity 
generation.32  Using existing energy sources more efficiently will be a key part of any solution – as 
indicated by Shell. 
 
Differentiating between energy and fossil fuels is important to understand where capital is being 
deployed.  Shell indicate that they are investing in energy technology and solutions. However the 
majority of the engineering capacity in the oil sector is geared towards getting hydrocarbons out of 
the ground – cheaper, faster, cleaner, more safely, or from unconventional sources. This suggests 
that the direction of travel is aligned to a continued focus on hydrocarbons, as would be expected 
from an oil and gas company.  CCS projects for the oil sector, such as the Shell Peterhead33 project, 
are linked to enhanced oil recovery (EOR) – i.e. getting even more oil out of the ground.  Similar to 
other oil majors, over the past decade Shell has invested minor sums in low-carbon renewables 
(wind power, biofuels) but has since retrenched to focus on its core business of oil and gas 
production.  
 

Does economic development mean fossil fuel-based national income? 

                                                           
31 As covered by recent broker research, eg Citi, 13 May 2014, Global Thermal Coal: When cyclical supply met 
structural demand. 
32 IEA, Energy Technology Perspectives 2012: Pathways to a Clean Energy System, "Chapter 4: Financing the 
Clean Energy Revolution," 2012, 134-167. 
33 Shell, "Peterhead CCS Project," http://www.shell.co.uk/gbr/environment-society/environment-
tpkg/peterhead-ccs-project.html 
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At a macroeconomic level, historically countries have industrialized based on fossil fuels. This has 
not necessarily prevented poverty or inequality within those countries. Shell needs no reminder of 
the ‘resource curse’ issue, given its ongoing troubles in Nigeria which impact production, 
communities and the environment.  
 
There is no guarantee that the large growing economics of China, Brazil and India will follow a 
traditional development path.  A fixed-line telephone system is neither necessary nor appropriate 
for many developing countries, which is why they are going straight to mobile telecommunications. 
In the same way, these countries can to some extent skip straight to renewable electricity sources 
and electric vehicles, rather than become ever more dependent on fossil fuel imports as their 
economies grow. This is demonstrated by pace and scale of the development of the renewables 
industry in China.34  Moreover, with respect to oil, note that the relatively short replacement cycle 
for cars and trucks – roughly 10 years, as opposed to several decades for power plants, buildings, 
and industrial facilities – accelerates the possibilities for demand-displacement.  Introduction of, for 
example, a new battery technology that significantly reduced the cost of electric vehicles could 
create a possibility for countries (particularly those in the developing world) to begin rapidly 
reducing the volume of oil used in transport.  
 
In terms of improving living standards, in many developing parts of the world there are large parts of 
the population who do not have access to energy.35  Programs to provide off-grid decentralized 
renewables to power lights for education or charge mobile phones for money transfers are often the 
most appropriate affordable way of providing access to energy, rather than putting in large 
infrastructure projects to connect everyone to the grid. 
 
This development pathway does not fit with Shell’s business model.  As has been shown in other 
sectors, however, it is often difficult for incumbents to accept that change may be possible, indeed 
probable, until it is too late.36  It is also indicative of the limited feedback mechanisms in Shell’s 
scenarios that, inasmuch as developing countries follow economic development pathways that 
contribute to high levels of future warming, the impacts of such warming will be harshest for the 
world's poorest populations (i.e. those living in developing countries).37 
 

  

                                                           
34 DB Climate Change Advisors, "Scaling Wind and Solar Power in China," Feb 2012, 
https://www.db.com/cr/en/docs/China_Wind_and_Solar-Feb2012.pdf.  DB Climate Change Advisors, "China's 
Green Move - Vehicle Electrification Ahead," Aug 2012, 
https://www.db.com/cr/en/docs/China_GreenCars_080712.pdf. 
35 The IEA, for example, notes that over 15% of the world’s population lacks access to electricity and 2.6 billion 
people still use biomass as the primary fuel for cooking.  IEA, "Energy Poverty," 
http://www.iea.org/topics/energypoverty.   
36 John T. Horn, Dan P. Lovallo, and S. Patrick Viguerie, "Learning to let go: making better exit decisions," 
McKinsey Quarterly, May 2006, 
http://www.mckinseyquarterly.com/Learning_to_let_go_Making_better_exit_decisions_1768 
37 The World Bank, "Climate Change Overview," May 14 2014, 
http://www.worldbank.org/en/topic/climatechange/overview. 

http://www.worldbank.org/en/topic/climatechange/overview
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Demand for oil in the IEA New Policies Scenario: modest and narrow growth  
For the purpose of evaluating financial risk to Shell’s business model, it is overly broad to analyze 

demand for fossil fuels generally.  Shell does not produce coal: on rough estimates, Shell's energy 

mix appears nearly evenly split between oil and natural gas.38  Hence, despite Shell’s sizeable 

position in natural gas and natural gas infrastructure, it carries a high degree of "oil risk". The 

discussion below therefore focuses on the long-term outlook for oil. 

 

As discussed in our May 2014 report Oil Demand: Comparing Projections and Examining Risks,39 in 

the IEA New Policies Scenario global oil demand through 2035 grows at a compound annual growth 

rate of 0.6% (i.e. roughly half the rate of growth in global oil demand from 2000-2012).40   

 

Figure 2 IEA oil demand projections – 2035 demand of 101 MBPD (New Policies) vs. 78 MBPD (450)

Note: Calculations of 2012-2035 Delta (i.e. absolute change) and CAGR assume original WEO 2013 value for 

2012 world oil demand of 87.4 MBPD (rather than the IEA’s more recent 2012 estimate of 90.1 MBPD).       

                          Source: IEA, CTI analysis 2014 

                                                           
38 For Shell's reserves, Goldman Sachs reports an oil/gas split of 56% oil and 44% gas - with 37% of these 
reserves in production, 33% under development, and 30% pre-sanction.  Goldman Sachs, "400 projects to 
change the world - From revolution to dominance: shale drives M&A, deflation, capital efficiency," May 16 
2014, 210. 
39 Energy Transition Advisors and Carbon Tracker Initiative, Oil demand: Comparing projections and examining 
key risks, May 2014.  http://www.carbontracker.org/ 
40 IEA, World Energy Outlook 2013 (WEO 2013), Paris: OECD/IEA, 2013, 503 
http://www.worldenergyoutlook.org/publications/weo-2013/IEA.   

http://www.worldenergyoutlook.org/publications/weo-2013/IEA


  
 

 
 

 

June 2014  20 

Moreover, future growth is concentrated in two regions (emerging Asia and Middle East) and two 

sectors (transport, particularly road transport, and petrochemicals).  In the IEA New Policies Scenario, 

80% of projected gross oil demand growth through 2035 is accounted for by these two regions.   

Conversely, in OECD countries, a combination of slower economic growth, more efficient use of oil 

(particularly in transport), and displacement of oil by other fuels reduces total demand for oil.   

Figure 3 Asia and Middle East drive global oil demand while OECD oil consumption contracts 

 
Source: IEA, CTI analysis 2014 

 

To be sure, the IEA New Policies Scenario does require upstream investment to produce an 

additional 470 billion barrels of oil to 2035;41 demand growth, however, is modest and flattens out 

around 2020.  Realization of downside risks (discussed below) may accelerate the arrival of declining 

global demand.  Moreover, the significance of moderating oil demand growth is hardly a 

phenomenon only relevant to long-term forecasts; Goldman Sachs, for example, recently projected 

that 2014 will be the first year since 2009 in which global oil demand grows at a slower rate than 

does non-OPEC oil supply.42 

 

Outlook for oil beyond 2035 shows continuation of negligible demand growth  

 

The IEA 4DS Scenario (where long term global temperatures rise by 4°C) is similar to the New Policies 

Scenario through 2035 but extends to 2050.43  Under this scenario, global oil demand in 2050 is 95 

million barrels per day (MBPD) – a level of demand not much higher than experienced in 2013 (91.4 

MBPD); combined with the IEA New Policies Scenario, these projections suggest a plateau in global 

oil demand around 2020 and outright decline beginning around 2035.  Moreover, even a 6DS 

Scenario44 (an increase of 6°C) – which would incur even more significant climate-related disruptions 

to the planet – projects 2050 global oil demand of only 100 MBPD (see Figure 4 below).  Hence, even 

assuming away any strict limits on carbon emissions, the IEA’s long-term outlook for oil is one where 

growth is modest.   

 

                                                           
41 At the 2013 level of global oil consumption, 470 billion barrels is equivalent to roughly 14 years’ worth of oil). 
42 Goldman Sachs, 14. 
43 IEA, Energy Technology Perspectives 2012: Pathways to a Clean Energy System, (Paris: OECD/IEA, 2012), 8, 
31, http://www.iea.org/Textbase/npsum/ETP2012SUM.pdf    
44 Through 2035 the 6DS Scenario resembles the Current Policies Scenario. 
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Moreover, our recent Oil Demand report surveyed a number of reasons (other than climate policy) 

why future oil demand growth may fall short of the IEA’s New Policies/4DS projections.45   These 

included:   

 Slow growth in Asian emerging economies 

 Rapid increases in transport efficiency 

 Electric vehicle deployment 

 Local air pollution control  

 Curtailment of oil consumption subsidies 

 Substitution toward natural gas and solar 

In assembling long-term energy outlooks, we believe that companies ought to consider and (to the 

extent possible) quantify displacement of oil demand due to the above risks.  Shell’s “New Lens 

Scenarios”, for example, cover some of these topics (i.e. changing mix of fuels in the transport 

sector) but has little to say about many others, for example local air pollution control or curtailment 

of fossil fuel subsidies.   

Therefore, the key point is that - even ignoring the potential for the enactment of more robust 

climate policies and other sources of demand destruction - demand for oil (one of Shell’s two key 

products) is projected to grow only modestly though 2035 before beginning to decline through 

2050.  Including impacts of robust climate policy or other demand-reducing trends is likely to move 

forward significantly the tipping point when global oil demand begins to decline. 

 

 

The IEA’s 450 Scenario – more realistic than Shell indicates 
 

A fundamental transition of the energy system will be needed but thatwill 

take considerably longer than some alarmist interpretations of the 

unburnable carbon issue would have the public believe.46  

 

The current debate on the future of energy is marked by a huge gulf. There 

are those who project what they understand to be plausible given current 

realities, the nature of human behaviour, and the range of economic and 

technical possibilities. Others set an ambition for an outcome that they 

would like to happen, then demonstrate mathematical feasibility in order 

to provide encouragement. From a resilience perspective, the problem with 

the first approach is that all plausible outcomes appear ecologically 

unsustainable over the long term and hence becomes economically 

unsustainable. The second assumes a seismic shift in humanity’s attitudes 

and lower energy consumption starting from today.47 

                                                           
45 Energy Transition Advisors and Carbon Tracker Initiative, Oil demand, 16-30. 
46 Shell, "climate change", 19. 
47 Shell, New Lens Scenarios: A shift in perspective for a world in transition, March 2013, 77, http://s01.static-
shell.com/content/dam/shell new/local/corporate/Scenarios/Downloads/Scenarios_newdoc.pdf.   
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Much of Shell’s letter implies that the IEA’s 450 Scenario (where the global increase in temperature 

is restricted to 2°C by the limitation of atmospheric greenhouse gas content to 450ppm of CO2), 

however desirable, is incompatible with continued growth in global energy demand or a continuing 

major role for fossil fuels in the global energy system.  In fact, in the 450 Scenario, total primary 

energy demand grows at a 0.6% CAGR from 2011-2035 (i.e. at the same rate of increase as global oil 

demand in the New Policies Scenario).48  Figure 4 below shows that in the 2DS Scenario (which is 

consistent with the 450 Scenario through 2035 but extends out until 2050), global energy demand in 

2050 still 40% higher than in 2009; moreover, fossil fuels still account for 60% of the global energy 

supply.  Both of these projections undermine the idea that the transition away from fossil fuels 

required in a 2°C scenario is radical or unreasonable or that the energy transition requires a much 

longer timeframe than is implied by the IEA 450/2DS scenarios.  Moreover, similarly reasonable 

trajectories for decarbonization can be found in low-carbon pathways from Ecofys49 and the 

European Commission.50 

Figure 4 Total primary energy supply in the IEA 6DS, 4DS, and 2DS scenarios, 2009-2050 (exajoules) 

 
 

Note: For reference, we convert from EJ to MBPD at a rate of 1 EJ = 0.48 MBPD of oil.  Source: IEA 

 

Fossil fuel consumption, however, will differ significantly depending on actions taken to prevent 

climate change, increase energy efficiency, deploy low-carbon energy sources, etc.   In the case of oil, 

for example, in 2013 the world consumed 91.4 MBPD51.  The IEA’s projected demand trajectory to 

2050 varies significantly across their different temperature scenarios; demand at the end of this 

period is roughly 50 MBPD in the 2DS Scenario, compared to 95-100 MBPD in the 4DS and 6DS 

scenarios.52  Though somewhat less pronounced, the projected level of gas consumption in 2050 

also varies considerably depending on actions taken to prevent climate change.   

                                                           
48 IEA, WEO 2013, “Annex A - Tables for Scenario Projections”, 573-574. 
49 http://www.ecofys.com/files/files/ecofys-2013-feasibility-ghg-phase-out-2050.pdf  
50 http://ec.europa.eu/clima/policies/roadmap/index_en.htm 
51 IEA, Oil Market Report, April 11, 2014, 4, http://omrpublic.iea.org/currentissues/fullpub.pdf.     
52 CTI calculations based on the data in Figure 4 above assuming a conversion rate of 1 EJ = 0.48 MBPD of oil.   

http://www.ecofys.com/files/files/ecofys-2013-feasibility-ghg-phase-out-2050.pdf
http://ec.europa.eu/clima/policies/roadmap/index_en.htm
http://omrpublic.iea.org/currentissues/fullpub.pdf
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Seriously engaging with the requirements of a 2°C scenario does not imply an immediate need to 

cease investing in new fossil fuel production.  It does imply, however, a need to evaluate how 

demand and price conditions of a low-carbon world will affect the profitability of future high-cost 

production – a topic discussed in more detail below. 

 

Shell’s New Lens scenarios arguably reflect a 6°C pathway  
 

Our New Lens scenarios show that the world can tackle and resolve the climate issue over 

the course of this century, but not in less time than that.53 

 

We believe that among the weakest claims in Shell’s letter is that the world will require through 

2100 to "tackle and resolve" the climate issue. Waiting this long, however, will probably mean the 

world has failed to address climate change adequately. Stabilizing and then reducing atmospheric 

concentrations of CO2 emissions is indeed a long-term challenge, but the results of Shell’s 

scenarios yield no definitive conclusions about the timeframe over which the challenge can 

be met.54  What can be said is that Shell’s New Lens scenarios' assumptions of relatively weak 

climate policies result in a pathway for global CO2 emissions that is more consistent with a 6°C rather 

than a 2°C scenario.  For example, in Shell’s “Mountains” scenario (in which total CO2 emissions are 

lower than in its “Oceans” scenario), explicit carbon dioxide pricing "remains patchy and at a low 

level overall"55 resulting in global emissions significantly above a 2°C pathway: 

 

 Global CO2 emissions under Shell’s two scenarios are 66-74% higher in 2030 than under the 

IEA 450 Scenario.    

 

 For reference, under the IEA New Policies and Current Policies scenarios global CO2 

emissions are 48% and 66% higher in 2030 than the 450 Scenario respectively.56  Given that 

the IEA’s 6DS Scenario is consistent with the Current Policies Scenario through 2035, this 

suggests that Shell’s New Lens scenarios have the world on a 6°C pathway. 

 

 

 

 

 

 

                                                           
53 Shell, "climate change", 2. 
54 Moreover, as Shell goes to some lengths to avoid describing its outlook scenarios as a “prediction” or 
“forecast”, it is somewhat curious for the company to describe its conclusions as offering definitive proof of a 
timetable of any sort. 
55 Shell, New Lens Scenarios, 24.  Shell, 37, notes that overshooting of a 2°C pathway in its scenarios occurs 
"even with lower economic trajectories, rapid displacement of coal by gas, advances in energy-efficient 
compact urban development, and accelerated deployment of CCS and other technologies."   
56 Shell, New Lens Scenarios, 45.  IEA, WEO 2013, “Annex A - Tables for Scenario Projections”, 573-574. 
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Figure 5 Global energy-related CO2 emissions in Shell New Lens scenarios – close to a 6°C pathway 

 
Source: Royal Dutch Shell 

 

 

When Shell’s scenarios assume weak action to reduce emissions, it is unsurprising that reducing 

emissions takes “the course of this century”.  Unfortunately, the impacts of unabated climate 

change are likely to be felt far sooner.  Moreover, aggressive steps to reduce emissions and promote 

low-carbon energy sources are occurring, and scenarios such as the IEA 450 and 2DS show pathways 

to extending this effort into the future.  For example, the International Renewable Energy Agency 

(IRENA) recently estimated that doubling global investment in renewable energy (from $224 billion 

in 2013 to an average of $460 billion per year) could quadruple the share of global energy generated 

from modern low-carbon renewable energy sources (a category that excludes traditional biomass) 

from 9% currently to 36% in 2030.57   

 

Given the analysis above, we suggest that Shell might wish to include among its long-term 

projections a low-carbon scenario similar to the IEA’s 450 or 2DS scenarios.58    

 

 

                                                           
57 http://www.jeremyleggett.net/2014/06/doubling-renewables-lower-cost-than-conventional-equivalent-
irena/ The IRENA projections would also require average annual subsidies for renewable energy through 2030 
of $315 billion per year (versus 2012 global subsidies of $100 billion for renewable energy and $544 billion for 
fossil fuels).    
58 As illustrated in Figure 5 above, Shell’s New Lens scenarios do include modifications that serve to reduce CO2 
emissions – such as the “Oceans – clean and green” scenario – but emissions in this scenarios are still well 
above a 2°C pathway. 

http://www.jeremyleggett.net/2014/06/doubling-renewables-lower-cost-than-conventional-equivalent-irena/
http://www.jeremyleggett.net/2014/06/doubling-renewables-lower-cost-than-conventional-equivalent-irena/
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IPCC clarification 
 

We concur with the view in the recent Intergovernmental Panel on Climate Change (IPCC) 
report that there is a high degree of confidence that global warming will exceed 2 degrees 
Celsius by the end of the 21st century.59 

 
Shell says that it agrees with the Intergovernmental Panel on Climate Change (IPCC) finding that, 
with a high degree of confidence, the 2 degrees target is out of reach. The company misquotes the 
reports and misunderstands the role of the IPCC. The IPCC’s role is to help policymakers achieve 
their target of avoiding dangerous climate change. It does that by periodically reviewing climate 
science and alerting governments to its findings.  
 
Regarding 2 degrees, the IPCC’s task is to help governments understand what they must do to 
achieve the target. As a result, the IPCC has reviewed the projected, long-term warming impact of 
different, theoretical levels of greenhouse gas emissions (expressed in CO2 equivalent, or CO2eq) this 
century. The amount of surface warming of the Earth depends on the concentration of CO2eq in the 
atmosphere, in parts per million (ppm).  
 
The IPCC published its latest report on “Mitigation of Climate Change”60 in April, in its fifth 
assessment of climate science. The IPCC said that the world must take immediate and ambitious 
action to meet the 2 degrees target. “Scenarios reaching atmospheric concentration levels of about 
450 ppm CO2eq by 2100, consistent with a likely chance to keep temperature change below 2 °C 
relative to pre-industrial levels, include substantial cuts in anthropogenic greenhouse gas emissions 
by mid-century through large-scale changes in energy systems and potentially land use,” it said.  
 
In its report, the IPCC also made specific warming projections by the end of this century, for four 
theoretical emissions scenarios. It concluded that it was “likely” that warming would exceed 1.5 
degrees Celsius compared with pre-industrial levels by 2100 for the three higher emissions scenarios. 
It said that warming would “likely” exceed 2 degrees for the two highest emissions scenarios. It said 
that warming was “unlikely” to exceed 2 degrees for the lowest emissions scenario.  
 
To be clear, nowhere has the IPCC made a real world assessment, outside these theoretical 
scenarios, of whether it thinks that the target will be exceeded this century. Shell made a serious 
misrepresentation to state that the IPCC had concluded that the target would be missed.  
 
By arguing that global average warming will exceed 2 degrees Celsius this century, Shell is 
undermining the main political target that all nations have agreed on climate change. Countries 
committed to limit global average warming to no more than 2 degrees Celsius above pre-industrial 
levels at a United Nations summit in Cancun, Mexico, in 2010. The Cancun Agreement61 has been 

                                                           
59 Shell, “climate change”, 1 
60 IPCC, 2014 “Working Group III – Mitigation of Climate Change” 
http://report.mitigation2014.org/spm/ipcc_wg3_ar5_summary-for-policymakers_approved.pdf  
61 The United Nations, 2010 “The Cancun Agreements: Outcome of the work of the Ad Hoc Working Group on 

Long-term Cooperative Action under the Convention” 
http://unfccc.int/resource/docs/2010/cop16/eng/07a01.pdf#page=2  

http://report.mitigation2014.org/spm/ipcc_wg3_ar5_summary-for-policymakers_approved.pdf
http://unfccc.int/resource/docs/2010/cop16/eng/07a01.pdf#page=2
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upheld at subsequent annual UN climate summits. Under the agreement, countries recognized: 
“that deep cuts in global greenhouse gas emissions are required … with a view to reducing global 
greenhouse gas emissions so as to hold the increase in global average temperature below 2 °C above 
pre-industrial levels, and that Parties should take urgent action to meet this long-term goal, 
consistent with science.”  
 
The target continues to underpin present UN negotiations to agree a meaningful target to limit the 
harmful effects of climate change. U.S. President Barack Obama reaffirmed his country’s 
commitment to the temperature target, in an interview with the New York Times at the beginning of 
June62. “I very much believe in keeping that 2 [degree] Celsius target as a goal,” Obama said. 
“Science is science. And there is no doubt that if we burned all the fossil fuel that’s in the ground 
right now that the planet’s going to get too hot and the consequences could be dire.” 
 

 

Likelihood of climate policy: costs of action vs. costs of inaction 
 

There is no doubt that we need a more robust and thoughtful societal 

debate on addressing CO2 emissions, but it needs to be one that recognises 

the possible and pays heed to the reality of the world today and is a frank 

acknowledgement of the cost to society inherent in large scale shifts of the 

energy system.63 

 

Shell's exhortation to acknowledge the "cost to society inherent in large scale shifts of the energy 

system" reflects a logical and widely-held view about the costs of mitigating global climate change.  

There is a need to be similarly frank, however, in (1) estimating the actual size of the "cost to 

society"; (2) understanding that these costs are often better thought of as investments; and (3) 

comparing mitigation costs against the costs of inaction and resulting climate-related impacts to the 

economy. 

 

The aggregate economic costs of mitigating global climate change will vary significantly depending 

on, among other things, when mitigation efforts start and how many countries participate in them.  

As a benchmark, the Fifth Assessment Report of the Intergovernmental Panel on Climate Change 

(IPCC) considers a scenario where all countries immediately adopt a single global carbon price (and 

related mitigation efforts) and all key technologies are available.64  Under these conditions, a median 

estimate suggests that a 450 ppm scenario will reduce global GDP growth through 2100 by 0.06 

percentage points per annum (with most of the cumulative impact occurring in the second half of 

the century).  In other words, if in a baseline scenario through 2100 global GDP will grow at an 

annualized rate of 1.6-3%, a 450 ppm scenario reduces the annualized growth rate to 1.5-2.9%.  Such 

costs are highly manageable, particularly when compared with the potential benefits of reducing 

emissions, discussed below.   

                                                           
62 The New York Times, June 7 21014 “Obama on Obama on Climate” by Thomas L. Friedman 
http://www.nytimes.com/2014/06/08/opinion/sunday/friedman-obama-on-obama-on-climate.html?_r=1  
63 Shell, "climate change", 2. 
64 IPCC, "AR5 Summary for Policymakers," Table SPM.2, 15-16, 2014, 
http://report.mitigation2014.org/spm/ipcc_wg3_ar5_summary-for-policymakers_approved.pdf 

http://www.nytimes.com/2014/06/08/opinion/sunday/friedman-obama-on-obama-on-climate.html?_r=1
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The estimated costs of mitigation do increase, however, as a result of limited availability of low-

carbon technologies and/or delays in adoption of additional mitigation efforts.  Even in scenarios of 

significant delay and limited availability of low-carbon technologies, however, median estimates of 

the impact of mitigation costs on annualized GDP growth through 2100 generally remain small 

fractions of one percentage point.  Moreover, that procrastination in the transition to a low-carbon 

world will raise the costs of achieving such a world does not excuse companies from grappling with 

the implications of such a transition - both in terms of current low-carbon developments and 

potential future developments. 

 

Recognizing that the costs of climate mitigation can be manageable, it is further worth noting that a 

large portion of these costs are better thought of as investments.  Even ignoring the benefits of 

lower carbon pollution, investments in low-carbon technologies yield a return in the form of reduced 

expenditures on fossil fuels.  For example, in the IEA's 2DS Scenario investments in clean energy 

through 2050 yield net fuel savings of $60 trillion (or an average of $1.5 trillion annually). Assuming a 

10% discount rate, such savings have a net present value of $5 trillion and highlight the affordability 

of moving to a low-carbon energy sector.65  Investments in low-carbon technologies will also yield 

significant benefits in the form of, among other things, cleaner local air quality. 

 

The costs of climate mitigation look even more affordable when compared against the costs of 

inaction.  The 2006 Stern Review of the Economics of Climate Change observes that 

Climate change will affect the basic elements of life for people around the world – 

access to water, food production, health, and the environment. Hundreds of millions 

of people could suffer hunger, water shortages and coastal flooding as the world warms.66 

 

Taking these impacts into account, the Review found that "the overall costs and risks of climate 

change will be equivalent to losing at least 5% of global GDP each year, now and forever."67 

The Review further argued that including a "wider range of risks and impacts" could increase the 

costs of inaction substantially above this level (to as much as 20% of global GDP each year).68  

Moreover, since publication of the Stern Review, its lead author has concluded that the Review 

significantly underestimated potential damages from climate change over the course of this 

century.69  

                                                           
65 IEA, Energy Technology Perspectives 2012, 38. 
66 Sir Nicholas Stern and H.M. Treasury, Stern Review: The Economics of Climate Change, "Summary of 
Conclusions," vi.  
67 Stern 
68 Stern, vi. 
69 Heather Stewart and Larry Elliot, "Nicholas Stern: 'I got it wrong on climate change - it's far, far worse'", The 

Guardian, Jan 26 2013, http://www.theguardian.com/environment/2013/jan/27/nicholas-stern-climate-

change-davos.  In explaining the upward revision to estimates of potential damages, Lord Stern notes that 

“emissions are growing much faster than we'd thought, the absorptive capacity of the planet is less than we'd 

thought, the risks of greenhouse gases are potentially bigger than more cautious estimates and the speed of 

climate change seems to be faster." 
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Experts have also noted a number of reasons why economic models tend to underestimate potential 

damages from a warming climate, including difficulty accounting for (1) declines in labor productivity 

due to a warming climate (e.g. due to more frequent heat waves); (2) write-offs in the value of 

certain assets as a result of more extreme weather events; and (3) rising premiums attached to 

freshwater, dry land, and other natural resources.70  Though analysts continue to extensively study 

the magnitude of precise impacts (as well as debate how to discount those impacts), there is broad 

agreement that the potential costs of inaction far exceed the costs of mitigation described above.71 

 

Finally, Shell’s emphasis on heeding “the realities of today” appears inconsistent with its reliance on 

widespread low-cost CCS as a solution, when, as discussed below, progress in ramping up CCS has 

been (and is likely to continue to be) relatively slow going.  This contrasts with the rapid deployment 

and significant cost reductions in other low-carbon technologies such as wind power and solar PV.   

 

The Shell letter also appears to question the value of working backwards from climate change 

outcomes. To many this is a logical step which increases the chances of achieving the goal. For 

example the UK Climate Change Act has established overall carbon budgets to help achieve the goal 

of reducing GHG emissions by 80% by 2050, as well as setting budgets for 5-year intervals to ensure 

continuing progress.72  

 

Climate policy not binary - regional, national, and sector-level policies 

 
We also do not see governments taking the steps now that are consistent with the 2°C 

scenario.73 

In responding to investor enquiries regarding climate change, many fossil fuel companies advance a 

common line of argument: that (1) income and population growth necessitate an increase in energy 

demand; (2) barring robust climate policies, fossil fuels remain the most economical means to meet 

growing energy demand; and (3) within any time frame relevant to corporate decision-making, 

actual climate policies are likely to fall far short of those needed to substantially alter demand for 

fossil fuels.74    

 

                                                           
70 Reverse et al., "Global warming: Improve economic models of climate change," Apr 4 2014, 
http://www.nature.com/news/global-warming-improve-economic-models-of-climate-change-1.14991 
71 AAAS Climate Science Panel, "What we know: The reality, risks, and response to climate change," 2014, 
http://whatweknow.aaas.org/wp-content/uploads/2014/03/AAAS-What-We-Know.pdf 
72 UK Department of Energy and Climate Change, "Reducing the UK's greenhouse gas emissions by 80% by 
2050," https://www.gov.uk/government/policies/reducing-the-uk-s-greenhouse-gas-emissions-by-80-by-
2050/supporting-pages/carbon-budgets. 
73 Shell, "climate change", 6. 
74 See ExxonMobil, “Energy and Carbon - Managing the Risks,” 2014 
http://cdn.exxonmobil.com/~/media/Files/Other/2014/Report%20-%20Energy%20and%20Carbon%20-
%20Managing%20the%20Risks.pdf. 
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Limiting future global warming to 2°C is a commitment that 193 nations pledged to pursue in the 

2010 Cancun Accords.75  Shell notes, fairly, that many of these nations have yet to enact policies 

consistent with achieving this goal.  As Kepler Chevreux analyst Mark Lewis has observed however, 

“global climate policy is as much about the direction of travel as the speed.”76  From 2007-2012, the 

share of global GHG emissions subject to national legislation or emission-reduction strategies rose 

from 45% to 67%.77  Moreover, in some cases sub-national governments are leading the way in 

enacting frameworks that explicitly are consistent with a 2°C scenario – for example, California has 

an economy-wide carbon cap-and-trade program (begun in 2013) which seeks to reduce statewide 

emissions 80% below 1990 levels by 2050.78 

 

Continuing enactment of new emission-reduction policies by the world’s major CO2 emitters 

highlights the need for companies to assess not just what is happening now, but what may happen 

in the future.  To take just two significant recent examples: 

 

 In June 2014, the US Environmental Protection Agency proposed new regulations to reduce 

CO2 pollution from the nation’s power plants 30% below 2005 levels by 2030.79 

 

 The day after the US EPA announcement, the chairman of China's Advisory Committee on 

Climate Change expressed his view to a conference in Beijing that China should include an 

absolute cap on CO2 emissions in its 13th five-year plan (which covers 2016-2020).80  

Concurrent action on climate by the world’s two largest CO2 emitters raises the likelihood of 

progress in negotiating a new global climate treaty when the current Kyoto Protocol commitment 

period comes to an end in 2015.  Even without a new global treaty, however, countries are likely to 

continue taking incremental steps toward becoming at least more (if not fully) consistent with a 2°C 

scenario.  Rather than simply note how the status quo on global climate policy falls short of ultimate 

goal, prudent companies will note these steps toward a low-carbon world and consider the 

consequences for their business models should such steps accelerate in the future. 

For example, we note that in Exxon Mobil’s recent letter on climate they elaborated on the contents 

of their “proxy cost of carbon”, which “seeks to reflect all types of actions and policies that 

governments may take over the Outlook period relating to the exploration, development, 

production, transportation or use of carbon-based fuels.”81  Looking ahead to 2040, ExxonMobil 

projected a cost of less than $20/tCO2 in some regions (e.g. Africa and the Middle East) but a 
                                                           
75 UN Framework Convention on Climate Change (UNFCCC),  "Cancun Agreements," 
http://unfccc.int/key_steps/cancun_agreements/items/6132.php 
76 Mark Lewis, Kepler Chevreux, May 21 2014, http://www.jeremyleggett.net/2014/05/10840/#more-10840 
77 IPCC, 28. 
78 California Air Resources Board, "Assembly Bill 32: Global Warming Solutions Act," Jun 13 2014, 
http://www.arb.ca.gov/cc/ab32/ab32.htm. 
79 US EPA, "Clean Power Plan Proposed Rule," Jun 13 2014, http://www2.epa.gov/carbon-pollution-
standards/clean-power-plan-proposed-rule. 
80 Kathy Chen and Stian Reklev, "China plan to cap CO2 seen as turning point in climate talks," Jun 3 2014, 
http://uk.reuters.com/article/2014/06/03/china-climatechange-idUKL3N0OK1VH20140603. 
81 ExxonMobil, 17. 
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cost as high as $80/tCO2 in other regions.  This level of regional detail, for example, helps 

investors to understand how companies are integrating climate risk into their capital investment 

decisions. 
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3. Shell's framework for evaluating price and carbon risk 
 

The energy industry has for decades been exposed to the sorts of fundamental business risks 

outlined in your letter.  These range from, but are not limited to, regulatory risks, price risks 

to project performance and competitiveness. Shell has a framework in place when making 

new investment decisions that is designed to evaluate the extent to which all of our projects 

are exposed to these various risks.82 

 

Shell has a framework in place when making new investment decisions that is designed to 

evaluate the extent to which all of our projects are exposed to these various risks... For price 

risks we use a project screening value of $70 to $110 USD for our base Brent benchmark.83   

 

Given the critical importance of capital investment decisions to investors in oil and gas companies, 

Shell is to be applauded for disclosing more information about its project-assessment process.   

 

We believe that Shell ought to go further, however, by: 

 
1. Framing its process in a manner more consistent with the approach of financial markets (i.e. 

expressing project valuations in terms of BEOP);  

 

2. Undertaking more rigorous simulations of a low-carbon scenario, for example by combining 

a scenario of low demand/low oil prices with enactment of strong carbon prices; and 

 

3. Disclosing the results of its analysis so that investors can understand the company’s 

exposure. 

Companies need not disclose detailed information on every project; rather, they might indicate a 

distribution of their project portfolio along the cost curve. They could also indicate which breakeven 

price bands projects fall in, if they do not want to be specific. Third-party analysis could also be 

provided of the project economics. For major projects being considered above $80/bbl BEOP we 

believe it is reasonable for investors to have an explanation of the project economics, and related 

assumptions, upon request. 

 

  

                                                           
82 Shell, "climate change", 8. 
83 Shell, "climate change", 8. 
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Breakeven oil price (BEOP) as a key indicator of project competitiveness 
When evaluating the competitiveness of an oil company's portfolio, financial analysts often focus on 

the breakeven oil price (BEOP) of potential projects.84  Though other financial metrics (e.g. cash costs 

and return measures) are also valid and useful, BEOP provides a valuable snapshot of the per-barrel 

marginal cost of developing an asset.  Our recent Carbon Supply Cost Curves report emphasized 

BEOP as a key indicator of project competitiveness.85  

 

CTI analyses have  used data provided by Rystad Energy, which defines a project's BEOP as the 

equivalent Brent oil price that - considering all future cash flows (i.e. costs, revenues, government 

take - is needed to deliver an asset-level net present value (NPV) of zero assuming a 10% discount 

rate.86  A BEOP equal to the expected future market oil price suggests that a project will yield a 

commercial rate of return without any margin for error (i.e. due to higher-than-expected project 

costs).  In practice, in order to actually sanction a new development project, most oil companies 

require some level of "contingency" or "risk premium" in the form of a spread between the expected 

market oil price and project BEOP.  In our Carbon Supply Cost Curves, we assumed this contingency 

allowance to be $15/bbl across all geographies and types of projects.  In other words, to be 

sanctioned for development, we assumed that a project with a BEOP of $80/bbl would require an 

expected market oil price (averaged over its lifetime production) of at least $95/bbl. 

 

Shell's "project screening value" of $70-110/bbl Brent oil price 

Shell calculates project NPVs and IRRs by assuming market Brent-equivalent market oil prices of $70-

110/bbl, and performs sensitivity tests by varying the oil price within this range.  This information is 

of value to investors; we believe it would also be useful, however, if Shell and other companies were 

to specifically discuss specific project evaluation in terms of BEOPs so that the assets most at risk 

from price changes could be identified. If reluctant to do this on the grounds of protecting 

commercially sensitive information, companies might simply use third-party analyses from one of 

the many oil consultants such as Wood Mackenzie, Douglas-Westwood, IHS CERA, or Rystad Energy 

(as CTI has done in its Carbon Supply Cost Curves report). 

 

For example, if the upper bound of Shell's projected range for market oil prices is $110/bbl, then - 

applying the $15/bbl contingency discussed above – this suggests that Shell is unlikely to sanction 

projects with an underlying BEOP above $95/bbl.  Data from Rystad Energy (discussed in more detail 

below), however, suggests that over the next decade 15% of Shell's potential upstream oil capex 

($50 billion out of $334 billion total both of which include the development of prospective 

resources) is associated with projects with a BEOP of $95/bbl or more.   

                                                           
84 See Goldman Sachs, "400 projects to change the world - From revolution to dominance: shale drives M&A, 
deflation, capital efficiency," May 16 2014.  Also Citi, Global Oil Vision: Stand and Deliver - Global Energy Enters 
a New Cycle, March 11 2014, 13.  Other key metrics for financial analysts include Internal Rate of Return (IRR) 
and Return on Capital Employed (ROCE). 
85 CTI/ETA, Carbon Supply Cost Curves. 
86 Rystad Energy, "Breakeven prices in UCube - breakeven price calculated at an asset level," UCube Technical 
Presentation 2014, 2014, 23. For more discussion, see Appendix B of this report. 
Rystad Energy, Petroleum Production under the 2 degree scenario (2DS), July 2013, 26.  
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How are investors to interpret any eventual decisions to sanction such capex?  Potential 

explanations include (1) the actual capital or operating costs of such projects being lower than 

Rystad data suggest; (2) Shell's level of contingency on such projects being less than $15/bbl; (3) 

Shell having increased the upper bound of its "project screening value" Brent oil price above 

$110/bbl; or (4) acceptance of lower project-level returns due to a diminished opportunity set or to 

secure long-life or so-called legacy assets. Investors have a keen interest in distinguishing among 

these different explanations, and more disclosure of project-level BEOPs will assist them in 

performing such analysis. Such decisions would indicate that a company continues to focus on 

volume rather than value. 

 

Disclosing information about Shell's medium-term expectations for market oil prices reveals little 

information about the projected and actual costs of Shell's development projects.  Without such 

information, investors are hard-pressed to gauge risks to the profitability of Shell's future production.  

To aid in such analysis, we believe that Shell and other oil companies ought to more regularly 

include estimated BEOPs alongside the standard project information such as expected lifetime 

production, expected in-service date, etc.  To the extent the contingencies used in such projects 

vary significantly, that also ought to be disclosed. 

 

Impact of carbon price on project economics: the need to consider 

impacts on future oil demand and prices   

 
We also set a project screening value for CO2 to evaluate the potential economic impact of 

stricter CO2 related regulatory changes.  This screening value is currently $40 /tonne of CO2 

emitted.  This is applied as the economic base case across all of our projects.  For short life 

assets or assets without significant CO2 emissions, the extent of the analysis is limited to the 

screening value.  For longer life assets, or those with higher carbon risk profiles, known as 

"carbon critical projects", more extensive work is done.87 
 

 

Shell's use of a CO2 price in project analysis is proper and encouraging, and its assumed value is 

within the range of CO2 prices used by other major oil companies.88  Commonality in internal CO2 

prices across major oil companies seems to reflect a consensus of the strong likelihood of increasing 

measures to reduce carbon pollution.  This suggests the "direction of travel" for future climate policy 

– that emissions regulation will increasingly squeeze the margins of fossil fuel projects. 

 

It is unclear, however, whether Shell's "project screening value" CO2 price applies only to upstream 

emissions from Shell's exploration and production activities.  Indeed we believe this is important to 

get clarification around this. Such activities account for 10% or less of lifecycle CO2 emissions related 

                                                           
87 Shell, "climate change", 9. 
88 CDP, “Use of internal carbon price by companies as an incentive and strategic planning tool: a Review of 
Findings from CDP 2013 disclosure,” December 2013, https://www.cdp.net/CDPResults/companies-carbon-
pricing-2013.pdf   
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to oil and gas, with the other 90% coming from refining, transport, combustion in cars, boilers, etc. 

(i.e. from use of Shell's products).  At $40/tonne CO2, for most conventional oil projects the 

economic impact on "upstream" activities amounts to only $1-2/bbl for most conventional oil 

projects.89   

 

To assess the full "potential economic impact of stricter CO2 related regulatory changes", Shell 

needs to consider how such changes might affect future demand for and price of their products.  For 

example, relative to the New Policies/4DS scenarios, crude oil import prices in the IEA 450/2DS 

scenarios are on average $11.5/bbl lower through 2035 and $21/bbl lower through 2050.90  

Moreover, both the New Policies and 450 Scenarios assume that from 2020-2035 roughly one-fifth 

of global oil demand will be subject to some form of CO2 price; taking a weighted average of country 

CO2 prices in each of the two scenarios, the impact on the future cost of oil in these markets ranges 

from $6-8/bbl in 2020 to $15-50/bbl in 2035 (by which time the weighted average CO2 price in the 

450 Scenario is $107/tCO2).91     

 

More rigorous analysis of project risks related to climate policy would thoroughly evaluate not just 

direct impacts on project costs but also indirect impacts on project revenues (i.e. due to lower oil 

prices).  Shell hints at performing this kind of analysis, for example in its disclosure that "Current and 

future CO2 regulation policies of the markets into which the asset's products will be sold are 

evaluated including, for example, the possible impact of low carbon fuel standards."92  Greater 

disclosure around how such analyses are performed, however, would inform investors as to how 

rigorously Shell is integrating climate policy risk into its project analyses. 

 

Assumptions about future oil prices: a “drastic drop” generally not assumed 

(and not required) 

 

The huge investment required to provide energy is expected to require high 

energy prices, and not the drastic price drop envisaged for hydrocarbons in the 

carbon bubble concept.93 

 

CTI has used the concept of a “carbon bubble” to describe the large volume of fossil fuel reserves 

and resources whose production is incompatible a scenario of controlling future climate change to 

below dangerous levels.  We have not, however, advocated or projected any kind of “drastic price 

drop.” Indeed the recommendation of CTI’s oil cost curve analysis is that shareholders focus initially 

on projects requiring a market price of more than $95/bbl, while a stricter approach would consider 

                                                           
89 In our Carbon Supply Cost Curves report we calculated average lifecycle CO2 emissions of 0.47tCO2/bbl – 
versus the EPA’s estimate of combustion-only CO2 emissions from oil of 0.43tCO2/bbl.  Using non-combustion 
emissions of 0.04tCO2/bbl and multiplying by $40/tonneCO2 results in a charge of $1.6/bbl. 
90 CTI/ETA, Oil demand, 36.   
91 CTI/ETA, Oil demand, 11-12.  Note that in practice the impact of a carbon price on the actual market price of 
oil will depend on the relative price-elasticity of supply and demand.  
92 Shell, "climate change", 9. 
93 Shell, "climate change", 2. 
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projects above $75/bbl market price.94 These prices are within the range that Shell applies in its own 

sensitivity analysis ($70-110/bbl).  

 

Shell's letter implies that risk to shareholder value requires hydrocarbons to endure a "drastic price 

drop."  This misses the issue that much of the world's oil resources, particularly those within OPEC, 

can be developed at oil prices well below current levels. OPEC, by constraining production is keeping 

prices above the level that would be seen in a free market. For example, Statoil estimated in 2013 

that OPEC spare capacity was 2 MBPD but would rise to 5 MBPD by the end of the decade. Relying 

on the discipline of OPEC as a basis for continued high prices is a potential risk.95 

 

Figure 6 Carbon and oil production at different BEOP levels by company category, 2014-2050 

 
Source: Rystad Energy, CTI/ETA analysis 2014 

 

The supply curve rises quite steeply above $100/bbl but this means that even small changes in 

demand can cause the BEOP needed for the "marginal" barrel to move quite markedly.96  This is the 

logic behind the use of a $50/bbl Brent price in the HSBC analysis mentioned in Section 1.  

 

                                                           
94 CTI/ETA, Carbon Supply Cost Curves, 1-3. 
95 Statoil, "IR Autumn Conference," Nov 25, 2013, Slide 12, 

http://www.statoil.com/en/NewsAndMedia/Calendar/Downloads/Presentations%20IR%20Autumn%20Confer

ence%202013.pdf  
96 For example, in 2008-2009 a 3 MBPD drop in demand caused the price of Brent crude to fall from $97/bbl to 
$62/bbl, and during 2009 to go as low as $40/bbl. BP Statistical Review of World Energy June 2013, “Oil: spot 
crude prices, 2013, http://www.bp.com/statisticalreview. 

http://www.bp.com/statisticalreview
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That said, note that projections of drastic price drops have played no role in CTI analyses of stranded 

value.  For example, in analyzing risk to upstream oil capex, our recent Carbon Supply Cost Curves 

report focused on projects that require a Brent-equivalent oil price of $95/bbl or more.  Though 

some $15/bbl below the current Brent crude price, $95/bbl is roughly equal to the average of Brent 

crude prices (in today's dollars) from 2007-2013, a period of record-high oil prices.  Even our 

estimated market-clearing oil price assuming a strict 2°C global "carbon budget" - $75/bbl - is above 

the average Brent price (in today's dollars) from 2000-2013.  Moreover, we explicitly note how even 

in a 2°C scenario oil prices may rise above this level due to a combination of OPEC production 

coordination and constraints on development of non-OPEC supplies.   

 

Supplying future energy needs will indeed require "huge investment", and our work has 

acknowledged how this could create upward pressure on energy prices.  Should low-cost projects, 

such as OPEC's not be developed, the cost of the marginal barrel needed to meet demand would rise. 

We also have noted, however, that significant investment from private-sector companies in high-

cost projects - $1.1 trillion through 2025 in projects that require a market oil price of at least 

$95/bbl97 - where profitability is highly vulnerable to future price and demand shifts.   

 

 

High energy prices offer questionable long-term protection against weaker returns 

Recognizing that a "drastic price drop" may not be required in order for some of today's marginal 

fossil fuel investments to generate disappointing returns, it is equally important to note that the 

durability of high fossil fuel prices over the medium and long term is increasingly open to doubt.   

Consider the supply-demand dynamics that would support, for example, continuing high oil prices.  

As discussed above, from 2012-2035 the IEA New Policies Scenario projects global oil demand to 

grow at a CAGR of 0.6% - roughly half the 2000-2012 CAGR.  Hence surging oil demand is unlikely to 

be a leading cause of sustained high oil prices.   

 

Oil project economics can be heavily influenced by costs. For example, capital costs for the oil sector 

doubled between 2004 and 2008 according to IHS CERA.98 Such moves pose a serious threat to oil 

project economics. In contrast, improvements in renewable energy technology have led to rapid 

declines in the cost solar PV modules, for example. 

 

Rather, as has been the case over the last decade, future high oil prices are likely to chiefly reflect 

rising costs (due, for example, to increasing technical complexity of projects).  The steady increase in 

the average cost of new oil supplies stands in sharp contrast to the rapid declines in the cost of 

renewable energy technologies such as solar PV modules.  

 

 The phenomenal decrease in the cost of solar PV modules over the past decade99 has the potential 

to be replicated by other low-carbon technologies, for example batteries for electrical energy 

storage.   As Kepler Chevreux analyst Mark Lewis has observed,   

                                                           
97 CTI/ETA, Carbon Supply Cost Curves, 1-3. 
98 http://www.ihs.com/info/cera/ihsindexes/index.aspx  
 

http://www.ihs.com/info/cera/ihsindexes/index.aspx
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such a divergent cost dynamic will only accelerate the move away from oil and towards 

renewables in the global energy mix (although it is fair to say the rate at which subsidies for 

renewables are adjusted or even removed altogether as the costs of different renewable 

technologies continue to fall will also play a role in determining the speed at which the 

global energy mix switches away from fossil fuels and towards renewables).100   

 

In our view, most cost-effective alternatives to oil and other fossil fuels will gradually ratchet down. 

This will enable them to take market share away from the level to which fossil fuel prices need to 

rise in order to balance supply and demand.  Lower demand for fossil fuels traditionally leads to 

downwards price pressure. The upshot is that companies which continue to invest in developing 

higher-cost, long-lead time resources may find that the prices necessary to justify such investments 

erode more quickly than expected.   
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4. Reserve, resources and project life considerations 
 

Shell's future oil production and upstream capex 
Section 1 above ("A matter of all potential future production, not just proven reserves") 

introduced the concept of Estimated Ultimate Recovery (EUR).  Rystad Energy's UCube oil 

and gas upstream database calculates company-level EUR numbers by drawing on "reported 

1P and 2P numbers" as well as "empirical studies and case-by-case judgment" of contributions 

to potential future production currently classified under a different category (e.g. 3P reserves, 

1C, 2C, and 3C contingent resources, as well as low, best and high estimate prospective 

resources).101  Below we survey Shell’s EUR numbers to examine its exposure to carbon asset 

risk over the medium and long term. 

Potential future oil production 

Drawing on the EUR metric described above, the figure below illustrates Shell's potential future oil 

production through 2050 broken down by BEOP range.   

 

Figure 7 Shell potential future oil production by $/bbl breakeven oil price, 2014-2050 (MMbbls) 

 
Source: Rystad Energy, CTI analysis 2014 

 

Much of Shell's potential future production is competitively positioned, with over half of potential 

future production having a BEOP below $60/bbl.  Just over one-quarter of potential future 

production through 2050, however - amounting to 10.5 billion barrels, or around 17 times Shell's 

2013 oil production - has a BEOP of $80/bbl or above; in other words, to earn a commercial rate of 

return with a standard $15/bbl contingency, these projects would require oil prices of $95/bbl or 

above in order to be sanctioned for development.   As described above, projects that require oil 

prices at this level could be value destructive in a low-carbon demand scenario.  Moreover, during 

the next decade the share of Shell's potential future production attributable to high-cost projects 

                                                           
101 Rystad Energy, "Reserves and resources forecasting," UCube Technical Presentation 2014, 2014.   
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will rise; whereas from 2014-2025 $80/bbl+ BEOP projects account for only 15% of potential 

production, from the end of 2025 onwards this share is projected to double to 31% - leaving Shell at 

increasingly greater risk from price or cost volatility, especially in a low-carbon scenario. 

Upstream capex 
Examining Shell's medium-term capex profile strengthens the rationale for management to seriously 

reckon with the profitability of high-cost projects in a low-carbon scenario.   Of Shell's $334 billion in 

potential (“potential” again includes capital spend on the prospective resources that Shell could 

develop) upstream oil capex from 2014-2025, $107 billion (32%) is projected to be spent on projects 

with a BEOP above $80/bbl.  

 

Figure 8 Shell potential upstream oil capex broken down by BEOP level, 2014-2025 ($MM) 

 
Source: Rystad Energy, CTI analysis 2014 

 

Within this $107 billion of high-cost capex that Shell could spend on high-cost projects, $77 billion 

(72%) is associated with undeveloped assets, i.e. fields that are currently either "in discovery" or 

"undiscovered."  As discussed in more detail below, the additional time required to monetize such 

fields increases the vulnerability to changing demand trajectories.  Shell's potential capex on high-

cost (>$80/bbl BEOP), undeveloped assets is spread across its entire portfolio: over half relates to 

deepwater and ultra-deepwater projects, just under one-third relates to oil sands projects, with the 

balance relating to both onshore and shallow water offshore production.  These projects could be 

sub-economic in a low-price scenario, and thus offer an opportunity to prevent weak economic 

returns by deferring or cancelling.  
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Figure 9 Shell potential capex on high-cost ($80/bbl+ BEOP) projects by lifecycle stage, 2014-2025 

($MM) 

 
Note: Data shown only for projects with a BEOP of $80/bbl or more.  "Undeveloped" projects are 

those in the "Discovery" or "Undiscovered" phase.   Source: Rystad Energy, CTI analysis 2014 

 

Figure 10 Shell potential capex on high-cost ($80/bbl+ BEOP) undeveloped projects by category, 

2014-2025 ($MM) 

 
 

Note: Data shown only for undeveloped projects with a BEOP of $80/bbl or more.   
Source: Rystad Energy, CTI analysis 2014 
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52% of the $77bn potential capex on higher-cost new development is attributable to the 10 largest 

development projects currently at the “discovery stage”, which have individual capex requirements 

ranging from c.$1.9bn to c.$7.2bn. The breakeven levels of these projects are shown below. 

 

Table 1 Shell's 10 largest high-cost ($80/bbl+ BEOP) projects - oil sands and deepwater dominate 

 
Source: Rystad Energy, CTI analysis 2014 

 

A few of projects on the above table are not yet on Shell's list of likely developments and so may be 

deferred to avoid value destruction.102  For example, Shell has recently decided to halt work on the 

Pierre River oil sands mine approval to focus on "more imminent growth."103  We believe this is 

sensible as the capital intensity of Pierre River and its high break-even made it a project likely to 

destroy value in a low carbon environment.  Several other projects on the list above, however - 

including Vicksburg, Carmon Creek, and various Bonga satellites - are either under construction or 

being considered for approval.104  These projects all have break-evens we regard as high and so 

could be value destroying in a low-carbon scenario.  

 

Shell also has further interests in the Arctic that are classified as gas projects in the Rystad Energy 

database. Hence they do not appear in this analysis. Some analysts, however, believe that plays such 

as the Chukchi Sea in Canada would not be economic without oil being found and produced.105 

 

  

                                                           
102 Shell, "2014 London Analysts Day Presentation," slides 69 and 70, 2014 http://s00.static-
shell.com/content/dam/shell-
new/local/corporate/corporate/downloads/pdf/investor/presentations/2014/shell-analysts-2014-
management-day-london-13032014.pdf. 
103 Jeff Lewis, "Shell halts work on Pierre River oil sands mine in northern Alberta," Financial Post, Feb 12 2014, 
http://business.financialpost.com/2014/02/12/shell-halts-work-on-pierre-river-oil-sands-mine-in-northern-
alberta/?__lsa=da2e-5ca7 
104 Shell, "2014 London Analysts Day Presentation," slides 69 and 70. 
105 Platts, "Shell official says issue in Chukchi Sea court ruling can be fixed," Jan 31 2014, 
http://www.platts.com/latest-news/oil/juneau/shell-official-says-issue-in-chukchi-sea-court-21152893 

Rank Name Country Region Category

2014-2025 

capex

% of total 2014-

2025 capex

% of total capex on 

undeveloped projects 

requiring $80/bbl

Required 

Breakeven 

Oil Price Status*

($M) (%) (%) ($/bbl)

1 Bosi, NG Nigeria Atlantic Ocean, NG Deep water 5,381 2% 7% 112 Under study

2 Pierre River, CA Canada Alberta, CA Oil sands (mining) 6,543 2% 8% 100 - 113 Deferred

3 Vicksburg, US United States Gulf of Mexico deepwater, US Ultra deepwater 2,141 1% 3% 100 Under study

4 Carmon Creek, CA Canada Alberta, CA Oil sands (in-situ) 3,429 1% 4% 99 Approved

5 Bolia, NG Nigeria Atlantic Ocean, NG Deep water 2,711 1% 4% 93 Not disclosed

6 Aktote, KZ Kazakhstan Atyrau, KZ Conventional 2,188 1% 3% 90 Not disclosed

7 Parque dos Doces, BR Brazil Espirito Santo, BR Ultra deepwater 1,912 1% 2% 90 - 121 Not disclosed

8 Bobo (OPL 322), NG Nigeria Atlantic Ocean, NG Ultra deepwater 3,074 1% 4% 86 Not disclosed

9 Athabasca Oil Sands Project, CA Canada Alberta, CA Oil sands (mining) 7,235 2% 9% 83 - 85 Ongoing

10 Bonga, NG Nigeria Atlantic Ocean, NG Deep water 5,297 2% 7% 83 Under development/study

- Total Top 10 Discoveries - - 39,912 12% 52% - -

- Other projects - - 37,112 11% 48% - -

- Total - - 77,024 23% 100% - -
* as understood based on company disclosures
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Longer project development times may threaten shareholder value  

 
Some 60% of our disclosed resource base is either under construction or in operation 

meaning that it is potentially less exposed to regulatory changes in 10, 20 or 30 years. The 

majority of our 2014 capital spending is associated with these projects under 

construction.106 

 

Shell’s letter provides shareholders with the reassuring impression that its resource base is 

being quickly monetized, and as a result investor capital is largely protected from the risk of 

stranded value. But this is only true if cash flow is withdrawn from the proven reserves. If, as 

Shell intends, it is re-invested in to probable reserves or contingent resources - or even yet-to-

be discovered prospective resources, the non-carbon bet is merely rolled forward. In any case, 

the analysis above somewhat belies Shell's comforting comments, in particular the finding of 

$77 billion of potential capex (including prospective resources) through 2025 on "in discovery" 

and "undiscovered" assets with a BEOP above $80/bbl.107  Risks to such projects will depend in 

part on how quickly they are developed.  The NPV analysis example from Shell's letter 

(reproduced below) assumes a quick development timeline (2-3 years) and rapid payback of 

initial investment (7-8 years from the start of development).  

 

Figure 11 Shell’s illustrative project economics 

 

Source: Royal Dutch Shell 

 

                                                           
106 Shell, "climate change", 10. 
107 CTI analysis based on Rystad Energy data; for detail see discussion of "Upstream Capex" above. 



  
 

 
 

 

June 2014  43 

The example above, however, is not representative of the lead times and payback periods for 

many oil projects (particularly projects with greater technical complexity).  Recognizing that this 

is only an illustrative example, it is worth noting some of the issues below:   

 

 Delays in project sanctions: In Shell's project NPV example year 0 corresponds to the 

start of development - ignoring the delay between discovery of oil and project sanction 

(i.e. the start of development), which is generally at least 3-5 years.  This time is 

required for companies to complete lease acquisition, seismic and exploration work, 

feasibility studies, and front-end engineering design.  In the case of the largest 

deepwater projects (i.e. of the kind Shell plans to develop in Nigeria and the Gulf of 

Mexico), Goldman Sachs reports an average of 7 years from discovery to project 

sanction (up from 5 years in 2006).108  Incorporating sanction delays into the example 

above suggests that exploration capex may not be recovered for at least 10 years and, in 

the case of deepwater and other technically complex projects, perhaps as long as 15 

years. 

 

 Lease acquisition fees: Aside from the time delay, Shell's NPV analysis example also 

omits front-end project costs such as lease acquisition fees.  Though generally small 

compared with project development costs, such front-end costs can still be notable - for 

example, in 2008 Shell spent $2.1 billion to purchase a portion of a single lease area 

(lease area 193) in the Chukchi Sea in Alaska.109   

 

 Longer development phases: Shell's NPV analysis example shows a development phase 

lasting between two to three years (i.e. a 2-3 year period from the start of development 

to production of first oil).  Though realistic for straightforward conventional oil projects 

as well as many North American shale oil projects (assuming everything goes according 

to plan), development phases tend to be longer for technically complex projects (e.g. 

high-pressure deepwater/ultra-deepwater, high-sulfur oil sands, or extra heavy oil 

projects) as well as those in geopolitically sensitive regions; projects in these categories 

tend to have development phases of 4-5 years (resulting, including typical delays in 

project sanction, in a period of at least 10 years between discovery and production of 

first oil).  For example, the Tempa Rossa field, an onshore heavy oil project in Italy 

jointly owned by Shell and Total, looks set for a period of 26 years between discovery 

and first oil; Total's deepwater Egina field in Nigeria looks set for a period of 17 years 

between discovery and commercial production110; and the massive Kashagan field in the 

northern Caspian Sea achieved initial production in 2013, 13 years after its discovery, 

                                                           
108 Goldman Sachs, "400 projects to change the world," 29. 
109 Offshore Technology.com, "Chukchi Sea Permit, Alaska, United States of America," http://www.offshore-
technology.com/projects/chukchiseapermit/.  Note that Shell’s purchase of the Chukchi license reflected an 
urgent focus on expanding its resource base amid a period of high oil prices and record oil company profits. 
110 Offshore Technology.com, "Egina Oil Field, Nigeria," http://www.offshore-technology.com/projects/egina-
field/. 

http://www.offshore-technology.com/projects/chukchiseapermit/
http://www.offshore-technology.com/projects/chukchiseapermit/
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only to go offline in early 2014 due to leaking pipelines.111  Within Shell's deepwater and 

ultra-deepwater fields in the Gulf of Mexico (illustrated below) , 4-5 year development 

phases are likely to result in a period from discovery to first production of 11 years for 

projects already sanctioned (e.g. Stones) and potentially beyond 11 years for projects 

awaiting final sanction (e.g. Vito).    

 

Figure 12 Development timeline for Shell's major deepwater fields in the Gulf of Mexico, 2013 

 

Source: Royal Dutch Shell 

 

 

 Result is longer investment payback periods: Predictably, allowing for longer 

development phases increases the time to payback upfront capital investment.  For 

example, even excluding the investment of time and money during the period from 

discovery to project sanction, Goldman Sachs estimates that discounted payback 

periods can reach 11-12 years from deepwater projects in Africa and the Gulf of Mexico 

and exceed 15 years for Canadian heavy oil projects (versus Shell's illustrative 

discounted payback period of 7-8 years).112  In the case of deepwater projects, including 

an average delay of 7 years from discovery to project sanction could result in a period of 

nearly 15-20 years before full-cost recovery. For example, the figures below illustrate 

the cash flow profiles for a typical deepwater project and a typical oil sands mine.   

 

 

 

 

 

                                                           
111 Andrew Callus and Stephen Jewkes, "Crippled Kashagan oil project a bureacratic nightmare," Reuters, Jan 2 
2014, http://www.reuters.com/article/2014/01/02/kazakhstan-kashagan-structure-idUSL6N0JX20Y20140102. 
112 Goldman Sachs, "400 projects to change the world," Exhibit 37.    
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Figure 13 Cash flows from TOTAL's Pazflor deepwater project 

 
Source: company reports and Bernstein research estimates 

 

 

Figure 14 Cash flows from ConocoPhillips’ Joslyn oil sands mine 

 

 
 

Source: company reports and Bernstein research estimates 
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Note that Figure 8 of Shell's letter identifies an oil and gas resource base that is yet to be 

sanctioned amounting to 12 billion barrels of oil equivalent - with potential additions to this 

total from current exploration activities.113  In 2014 Shell will invest $8 billion (on license 

acquisition, seismic, exploration and appraisal work) to identify and upgrade these resources to 

a stage where they can be subjected to a Final Investment Decision (FID).  Many of these 

resources that receive an affirmative FID will likely be monetized during 2025-2050 - enough 

time to be exposed to falling demand and commodity prices as a result of, among other things, 

"regulatory changes in 10, 20 or 30 years."  If lead times from discovery-to-production range 

from 10 years in a best case to 15-20 years for larger and more complex projects, exploration 

investments affecting production from 2030 onwards are being taken today.   

 

The $8 billion sum mentioned above is less than one-third the amount that Shell will spend in 

2014 on its development projects (i.e. those that have already received an affirmative FID).114  

Moreover, as noted, the relatively short (11.5 year) reserve life of Shell's proved reserves helps 

to insulate such projects from shifting demand and price trends.  That said, current investment 

on undeveloped resources - particularly undeveloped higher-cost resources - can still depress 

company-level returns.  Rather than emphasize how the majority of its present capex budget is 

largely protected from the risk of stranded value, Shell and other companies ought to conduct and 

disclose more rigorous analyses of capex decisions for future projects where a low-carbon scenario 

could materially affect future returns.     

 

 

  

                                                           
113 Shell, "climate change", 10. 
114 Shell, "climate change", 10. 
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5. Role of CCS  
 

The methodology has significant gaps, not least a failure to acknowledge the 

significant projected growth in energy demand, the role of CCS, natural gas, bioenergy 

and energy efficiency measures.115  

 

Contrary to claims in Shell’s letter, CTI analyses have explicitly considered both projected 

growth in energy demand as well as the impact of technologies such as carbon capture and 

storage (CCS).  Given its prominence in Shell’s letter, the paragraphs below survey in detail CTI’s 

prior consideration of how CCS deployment is likely to affect demand for fossil fuels within a 

given global carbon budget.  

 

CCS  is a technology which prevents CO2 released by the burning of fossil fuels from entering the 

atmosphere (for example by using chemicals to extract CO2 from the flue gases of a power plant, and 

then injecting this captured CO2 into underground saline aquifers.  CCS has the potential to (1) 

increase the amount of fossil fuels that can be burned without exceeding the carbon budget for a 

particular temperature threshold; and (2) reduce the overall cost of meeting a specific target for 

emissions-reduction. 

 

CCS technology has been fitted to a number of demonstration plants around the world, with the 

Global Carbon Capture and Storage Institute (GCCSI) reporting that there are 12 large-scale projects 

currently operating, together capturing 23-25 million tons of CO2 per year.116  A further nine projects 

are currently under construction.  The GCCSI estimates that completion of these projects (and slight 

expansions in the capture capacity of existing projects) will increase combined capture capacity in 

2016 to almost 40 million tons of CO2 (i.e. approximately ~1.9 million tons per year captured on 

average by each project). 

 

Benefits to oil sector from CCS are mostly indirect 
It is also important to note that CCS technology is only really being explored for natural gas and coal, 

and is not currently considered suitable for use with oil in transport.  The sectors in which the 

technology is likely to be deployed - industry and power generation - account for only 15% of global 

oil demand and (compared with 58% of global natural gas demand and 80% of global coal 

demand).117   The major benefit of CCS for oil would be indirect, by reducing the portion of any 

global carbon budget taken up by coal. 

 

  

                                                           
115 Shell, "climate change", 1 
116 Global CCS Institute (GCCSI), "The Global Status of CCS: February 2014," 2014, 10. 
117 IEA, WEO 2013, “Annex A - Tables for Scenario Projections”, 573-574. 
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Full investment in CCS extends 2°C carbon budget by only 12-14% 
 

As an initial observation, we note that CCS development requires strong government support to get 

to scale. On that basis Shell must be assuming government action at least in this sector.  The IEA 

describes technology options and policy pathways that, according to its models, will "ensure an 80% 

chance of limiting long-term temperature increase to 2°C."  For example, the IEA's "idealized 

scenario" for CCS deployment - technically feasible, but requiring significant effort by government 

and industry - prevents nearly 125GtCO2 from the burning of fossil fuels from entering the 

atmosphere between 2015 and 2050.118  Below we examine the extent to which this level of CCS 

deployment will affect permissible fossil fuel emissions in a carbon-constrained world. 

 

Figure 15 Impact of IEA "idealized scenario" CCS deployment on reducing fossil fuel emissions, 

2000-2050(GtCO2) 

 
Source: IEA, CTI analysis 2013 

 

                                                           
118 IEA, Energy Technology Perspectives 2012: Pathways to a Clean Energy System, "Chapter 10: Carbon 
Capture and Storage Technologies," 336-356.  IEA, Technology Roadmap: Carbon capture and storage - 2013 
edition, 2013.   
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In the IEA scenario, the amount of CO2 prevented annually from entering the atmosphere by CCS 

technology increases from 0.3GtCO2 in 2020 to 8GtCO2 in 2050. The graph above compares emissions 

removed by CCS in the idealized scenario with an emissions pathway that offers about an 80% 

chance of not exceeding global warming of more than 2°C.  Given that the average annual rate of 

capture in 2016 is projected by GCCSI to be about 1.9 million tons for 21 CCS projects119, a total of 

nearly 4500 CCS projects would need to be operating by 2050 in order to realize the level of 

deployment in the IEA's idealized scenario.  

 

With a level of future CCS deployment corresponding to the IEA's idealized scenario, a 2050 global 

carbon budget (associated with any particular level of warming) would be extended by nearly 

125GtCO2 (i.e. by 12-14%).  This is not a negligible benefit.  For example, 125GtCO2 corresponds to 

35% of the 2050 2°C "reference carbon budget" for oil that we calculated in our Carbon Supply Cost 

Curves report (which intersects the global oil supply curve at a breakeven price of $60/bbl).120  Our 

main focus in that report, however, was on the implications of a 2°C scenario for oil production with 

a breakeven price above $80/bbl.  Hence, even if an idealized level of CCS deployment extended the 

2°C "reference carbon budget" for oil by 35%, this would only relieve pressure on production with a 

breakeven price of $60-80/bbl.  Risks to future production above with a breakeven price above 

$80/bbl - on which we calculate private-sector potential capex of $1.1 trillion through 2025121 - is 

unlikely to significantly benefit from future CCS deployment.   

 

Moreover, CCS remains far from widespread commercial deployment.  Achieving the level of 

deployment in the IEA idealized scenario will require $3.6 trillion of cumulative investment from 

2010-2050 (i.e. annual average investment of $90 billion),122 government-industry collaboration, and 

innovation in legal and regulatory frameworks.  There is a strong rationale for such efforts and 

progress in demonstrating and deploying CCS is welcome.  As demonstrated above, however, in a 

2°C climate scenario even aggressive CCS deployment is likely to increase permissible consumption 

of fossil fuels (chiefly coal and natural gas) by only 12-14%.  Given this reality, investments in CCS by 

Shell and other fossil fuel companies - though to be encouraged - offer limited protection against 

potential demand and price risks for fossil fuel production in a carbon-constrained world.   

 

  

                                                           
119 GCCSI, 10. 
120 CTI/ETA, Carbon Supply Cost Curves, 1-2. 
121 CTI/ETA, Carbon Supply Cost Curves, 1-3. 
122 IEA, ETP 2012, 486, 502. 
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DISCLAIMER 

 

 The information contained in this research report does not constitute an offer to sell 

securities or the solicitation of an offer to buy, or recommendation for investment in, 

any securities within the United States or any other jurisdiction. The information is 

not intended as financial advice. This research report provides general information 

only. The information and opinions constitute a judgment as at the date indicated 

and are subject to change without notice. The information may therefore not be 

accurate or current. The information and opinions contained in this report have 

been compiled or arrived at from sources believed to be reliable in good faith, but 

no representation or warranty, express or implied, is made by Energy Transition 

Advisors as to their accuracy, completeness or correctness and Energy Transition 

Advisors does also not warrant that the information is up to date.  

 

 CTI is a non-proft company set-up to produce new thinking on climate risk. The 

organisation is funded by a range of European and American foundations. CTI is 

not an investment adviser, and makes no representation regarding the advisability 

of investing in any particular company or investment fund or other vehicle. A 

decision to invest in any such investment fund or other entity should not be made 
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