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The Lantau Group 

We at The Lantau Group are experts in the economics of energy systems 
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Our partners and principals have consulted for leaders throughout the region 
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Overview 
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What exactly IS energy security? 

 

Is fuel diversity valuable? 

 

Is strategic flexibility important?  
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The Lantau Group 

Energy security is one leg of the “sustainability trilemma” that appears in  

energy policy discussions for many countries 
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The Lantau Group 

As part of a policy study, we did an exhaustive literature review – countless 

policy papers exist discussing energy security 
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That’s just the tip of the iceberg – for example, let’s look inside the “Academic 

Papers” folder 
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I couldn’t even fit our entire directory of academic studies onto the slide!  
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So much has been written – what have they said? 
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For example, note the indicators referenced in this “meta-study” of academic 

literature – how useful are these indicators really for decision-making? 

Source: Competing dimensions of energy security (Brown, May 2011) 
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The useful literature recognizes that energy security risks take different forms – 

and must be analyzed and addressed separately   
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Furthermore, each class of risk can best be managed via different strategies  
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Clear policy guidance requires a value-based framework 
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We must also dispel a “sacred cow” of energy security policy – “energy 

independence” does NOT imply appropriate energy security 

“Notions of “energy independence” are not only obsolete, 

they can be dangerous.” 

INTERNATIONAL RELATIONS AND SECURITY OF ENERGY SUPPLY: 

RISKS TO CONTINUITY AND GEOPOLITICAL RISKS 

Jan Horst Keppler 

Professor of Economics, University of Paris–Dauphine 

Director of the Energy Program of the French Institute for International Relations 

• International fuel markets exist because there are mutual benefits to trade; developing 

national resources in preference to imports necessarily incurs higher costs 

• International fuel markets are actually highly secure and robust – there is no more 

liquid market than crude oil 

• International fuel markets offer hedging mechanisms to mitigate spot price risks 

• “Energy independence” implies an implies a self-centered, inward-looking attitude 

willing to invest politically (or even militarily) in securing scarce resources – such a 

race for resources would be mutually destructive for all. 
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Overview 
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What exactly IS energy security? 

 

Is fuel diversity valuable? 

 

Is strategic flexibility important?  
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The Lantau Group 

Diversity – and the related issue of fuel mix – is a timely topic due to several 

issues facing SE Asian economies 

• Many are grappling with the transition from a largely domestically-fueled electricity 

system to one tied to fuels traded in international markets  

• A second challenge is the dramatic increase in the price of natural gas – which is now 

(or will soon be) the marginal fuel for many SE Asian economies  

• The desire to reduce carbon emissions by substituting gas for coal runs counter to the 

push for greater energy affordability and cost-competitiveness.  
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Globalization exposes these markets to volatile prices – at least at the margin  

16 



The Lantau Group 

Since the mid 90s, gas in Asia has moved from being 40 percent more 

expensive than coal to 240 percent more expensive 
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As a result, the cost of carbon compliance is much higher than in the US or 

Europe – which highlights the opportunities in international carbon trading 

Carbon price required to induce switch from coal to gas
US$/mt CO2

ASIA

 Fuel Mix is a euphemism for…  We don’t like our choices! 
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Fuel diversity (as distinguished from physical redundancy or supplier diversity) 

is unquestionably valuable – but how valuable? 

• Fuel diversity lowers risk via the “portfolio effect” – a basket of fuels will have lower 

overall price risk than a single fuel  

– But contracts and hedging instruments already exist to mitigate short-term volatility 

– Long-term correlation between fuel prices in international markets is very high 

– What long-term risks are we worried about anyway – since it is virtually impossible (and 

probably not desirable) to decouple from international energy prices in the long run?   

• An electricity system incorporating fuel diversity can reap the benefits of dispatch 

flexibility – that is, the ability to burn the least expensive fuel at any time  

– Reaping dispatch flexibility benefits requires that fuel prices be free to float so that such 

dispatch opportunities arise 

– The primary fuel competition today in Asia is between gas and coal – whose prices as so far 

apart as to create relatively few opportunities to realize the benefits of dispatch flexibility 

– Strategic flexibility can reap the benefits of long-term relative shifts in fuel prices.   
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Diversity advocates point to fuel-diverse systems as examples of good public 

policy – but fail to recognize that diversity often results from strategic flexibility 
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For example, CLP (Hong Kong) has a diverse fuel mix that resulted from a 

series of purely economic decisions made at various points in time 
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By contrast, the Philippines has fuel diversity that arose by virtue of its regional 

energy endowments  
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Overview 
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What exactly IS energy security? 

 

Is fuel diversity valuable? 

 

Is strategic flexibility important?  
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We analyze the benefits of diversity using a value-based framework 

Traditional 

System Costs 

Customer Cost of 

Unserved Energy 

Shadow Prices of 

Environmental 

Externalities 
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The benefits of diversity arise from risk reduction – and valuing risk reduction 

demands an underlying uncertainty framework   
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We can analyze the impact of uncertainty on future technology choice via a 

“probabilistic screening curve” analysis  
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The cross-over in the screening curves determines the capacity factor at which 

one technology will yield to another – and thereby the optimal capacity mix 
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Since the screening curve is looking at capacity expansion, the economic 

choice between technologies is based on long-run marginal cost  
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We then “drive” the screening curve analysis with representative fuel price and 

technology cost/performance scenarios that span the range of possibilities    
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If we look at a “”time slice”, these scenarios imply cumulative distributions on 

the various fuel prices  
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This structure yields a probabilistic optimal mix in which each technology has 

some likelihood of being the least-cost unit (at a given capacity factor) 

40 percent 

28 percent 

32 percent 
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The system average cost for the incremental capacity is lowered by strategic 

flexibility – the opportunity to harness the least-cost mix of technologies/fuels 
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The next step is to integrate this probabilistic capacity expansion with the existing system 
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The consideration of system cost uncertainty adds an additional component to 

the total cost measure – the risk premium, or willingness to pay to avoid risk   
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The available technology options and existence of fuel constraints affects the 

extent of future strategic flexibility – and thereby the expected total system cost 
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This probabilistic capacity expansion must account for the impact of 

“investment asymmetry” and “out-of-the-money technology options” 
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Given this probabilistic engine, we can determine the value of dispatch and 

strategic flexibility 
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In general, strategic flexibility has far more value to an electricity system than 

dispatch flexibility  

Probabilistic Dispatch
and Capacity Expansion

Probabilistic Dispatch Deterministic Dispatch
and Capacity Expansion

T
o

ta
l 
C

o
s
t

Value of 
Operational
Flexibility

Value of 
Strategic 
Flexibility

37 



The Lantau Group 

Implications of Trilemma value framework 
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• Expanding the opportunity to profit from strategic flexibility has great value 

– Investments in infrastructure that expand the scope of technology/fuel options are valuable 

– But long-term take-or-pay contracts that force utilization of such infrastructure reduces 

strategic flexibility 

– Policies that create non-market constraints – such as carbon caps that preclude the use of 

international offsets – limit strategic flexibility 

– High-capital, low-variable cost investments offer fewer opportunities for the overall system to 

gain from strategic flexibility   

• By itself, diversity has relatively little value  

– Incremental dispatch flexibility associated with diversity has relatively little value given 

existing fuel price expectations in SE Asia 

– Strategic flexibility can capture much of the long-term potential dispatch flexibility  

– The value of “portfolio diversification” appears to be small (on the order of a few percent of 

capital cost) relative to differences in long-run marginal costs 

– Hedging mechanisms exist that do not require investment in diverse resources..   



The Lantau Group 

For more information please contact us: 

 

By email 
General Capabilities Inquiries 

projects@lantaugroup.com 

 

Direct Communications 

mthomas@lantaugroup.com 

sfairhurst@lantaugroup.com 

tparkinson@lantaugroup.com 

nsemple@lantaugroup.com   

 

By phone 
+852 2521 5501 (office) 

 

By mail 
4602-4606 Tower 1, Metroplaza 

223 Hing Fong Road,  

Kwai Fong, Hong Kong 

 

Online 
www.lantaugroup.com 

Rigour 

Value 

Insight 

Energy Power Utilities 

Thank You! 
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