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Our Motivation
We propose a new method for creating a spot market for natural gas. 
◦ LNG consumption has grown rapidly in Asia. 
◦ There are no effective spot markets in Asia. 

i id i i k ( b dli◦ Japan is now considering restructuring gas markets (Unbundling 
regulation).

◦ It is difficult in Asia to engage in price discovery or to write◦ It is difficult in Asia to engage in price discovery, or to write 
contracts that cover risks effectively for natural gas. 

A new method is the Open Access Tanker system which substitutes 
pipeline networks
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pipeline networks



LNG Imports

LNG imports in 2014 (Source: BP statistic review of world energy June 2015)
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LNG Consumption in Japan
Japan imports nearly all of natural gas from overseas via LNG tankers.
◦ Increase of natural gas demand volume.  
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Japanese Importers’ Contracts forJapanese Importers  Contracts for 
LNG
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Japanese Importers’ Contracts forJapanese Importers  Contracts for 
LNG
LNG price formula: 
◦ LNG price = (a × JCC) + b;   with a and b positive constants, JCC p ( ) ; p ,
is the Japan crude oil price index.   

◦ Contracts generally have two clauses:
◦ “S‐curve” clause, which sets minimum and maximum prices.

i i l hi h i ll◦ Destination clause, which means importer cannot sell extra gas to
others.

Because East Asian countries do not have LNG market 
prices they generally adopt the LNG price formula
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prices, they generally adopt the LNG price formula. 



Japanese Importers’ Contracts for p p
LNG
The need for a LNG market price
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The need for a LNG market price
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The percentage of electricity production from materials (Source: The Federation 
of Electric Power Companies of Japan)



Natural Gas Market Structure inNatural Gas Market Structure in 
Japan

• Approximately 4,000km of 
pipeline

• Pipeline networks are not 
interconnectedinterconnected

• No governmental support 
for new investmentfor new investment
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Natural Gas Market Structure inNatural Gas Market Structure in 
Japan
A pipeline network radiates from a LNG terminal.

(Japanese networks)

●

(Japanese networks)
Fragmented pipeline system

LNG Terminal LNG Terminal 
● ● 

● 
●

●

LNG terminal 

LNG tanker
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Natural Gas Market Structure inNatural Gas Market Structure in 
Japan
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Market Restructuring 
year Process of restructuring

1995 Started market liberalization (Non residential market).

1999 Introduced TPA and price cap regulation scheme.p p g

2007 Completed the liberalization (Non residential market).

2017 Start market liberalization (Residential market).

2022 Introduce unbundling regulation and TPA of storage tanks.g g g

Unbundling regulation will be introduced into Tokyo, Osaka, and Nagoya in 2022. 
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Market Restructuring 
The need for LNG market prices 
◦ U S (Henry Hub) U K (National Balancing Point)U.S. (Henry Hub), U.K. (National Balancing Point)
◦ Japan (  ?  ) Oil link prices

The need for domestic marketsThe need for domestic markets
◦ Introduce the market competition (2017)
◦ Unbundling regulation (2022) 

Poor pipeline networks
◦ Japan (4000km) 

Our Proposal: 
Tanker based trading system

◦ Fragmented pipeline networks

No risk hedge

g y
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Our Proposal: Open AccessOur Proposal: Open Access 
Tankers

① A consortium of energy buyers would be established.
◦ all revenues would be received by the consortium.

RetailersRetailers

ImportersOthers

② The destination is determined by a determination point time.
– We may not be able to take port space for docking the tanker. 
– We may take some time to arrange for docking the tanker. 
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Our Proposal: Open AccessOur Proposal: Open Access 
Tankers

③ The gas quantity in a tanker is broken into small units.
– For example,  a unit could consist of one‐thousandth or one‐

hundredth of the capacity of the tankers.
④ Buyers at each delivery point submit schedule of bids.

– the same way that suppliers submit bids in U.S. electricity 
markets.

⑤ Bids from each point are aggregated⑤ Bids from each point are aggregated. 
• After accounting for delivery costs, the port having the 
highest price would be where the tanker goeshighest price would be where the tanker goes. 

• The market clearing price minus any additional costs of 
shipping would be the “spot price ”
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shipping would be the  spot price.



Our Proposal: Open AccessOur Proposal: Open Access 
Tankers

A simplification: 
◦ there are only two delivery points.there are only two delivery points.
◦ a tanker has 1000 units of LNG. 

$150 i Tokyo$150 cost per unit Clearing Price: $600 

Osaka$100 cost per unit Clearing Price: $500Start point (Qatar)

Here the tanker goes to Tokyo, and the spot price would 
be $600 $150=$450
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be $600‐$150=$450 . 



Our Proposal: Open AccessOur Proposal: Open Access 
Tankers

Hedging would take place:
◦A future market could be established. 
◦ Shares in the consortium could be tradable. 

Tankers leased by the consortium would be theTankers leased by the consortium would be the 
equivalent of open access pipelines.
◦ There are 34 LNG terminals in Japan◦ There are 34 LNG terminals in Japan. 

This tanker‐based trading system connects Japanese 
f t d k tfragmented markets. 
◦ The fragmented pipeline system in Japan does not 
allow for a land based systemallow for a land‐based system. 
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Our Proposal: Open AccessOur Proposal: Open Access 
Tankers

◦Destination clauses
◦ Japanese  government should make destination clauses 
on shipments illegal. 

◦Market manipulation
◦Only consumers could purchase this LNG product to 

d havoid this. 
◦A few players (at the beginning of setting up the market)
◦Consortium may not be able to be established. 
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Our Proposal: Open AccessOur Proposal: Open Access 
Tankers

◦Regulations (Legal Issues)
The reg lation of international shipping◦ The regulation of international shipping

◦ The regulations of domestic shipping
C b l i◦ Cabotage regulation

● ●
●

● ● ●

International DomesticInternational Domestic
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Conclusion and future research

The idea of Open Access Tankers will complement 
f d i li kfragmented pipeline networks. 
It will connect the fragmented pipeline networks. 

This idea will make a LNG spot market and a spot price.
Hedging would take place.
Market competition will be improved. 

We need to solve: 
Destination clause, Regulations, Market Manipulation.
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Th k f i !Thank you for your attention!

SATORU  HASHIMOTO
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