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Introduction
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Gas pipelines requires lumpy investment. Once the 
pressure limits on a pipeline are reached, the only way 
to add capacity is to add pipe or add pumping stations.

Three years lead time to increase pipeline capacity.

Rely on forecasts of future demands for the purpose of 
planning investment in pipeline capacity.

Forecasts are at best uncertain.
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In theory, investing in pipelines can be formulated as a 
dynamic program. 

Computing a first-best efficient solution may not very 
useful.

An optimal investment policy involves some periods
where the constraint is binding. 

However, in a second best world, consumers may prefer
to bear the cost of excess capacity rather than the risk of 
transfers created by binding constraints: “C-efficiency.”
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Another issue is the rate structure. The technology of 
pipelines is such that marginal cost pricing will not 
cover average costs.

The theoretical solution to the non-lumpy version of this 
problem is a two-part tariff (Vogelsang, 2001).

Demand for gas is very inelastic, the welfare losses
associated from small deviations from a first best 
optimum are minimal. 

Since the demand for gas is very inelastic, the welfare
losses associated with average cost pricing are small.
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Average Cost Pricing for Gas 
Pipelines
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Marginal cost pricing results in a loss of rents.

Two-part tariff with a price cap. The marginal cost of 
transporting gas equals the variable change for moving
gas.

Joskow and Tirole (2005): lumpiness in transmission 
investment makes total value paid to investors less than 
social value created. 

A two-part tariff regulatory system for lumpy 
transmission projects is thus an unsolved issue in the 
regulatory-economics literature.
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The welfare loss associated with using a rate of return fee 
structure is small.
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Timing of Investment in Pipeline 
Capacity
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Demand for gas
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Two possible stationary investment strategies
such that pipeline capacity is doubled when the
pipeline reaches a given fixed target. 

Investment occurs when capacity doubles, the
time between investment is the doubling time,   .

Investment strategies have the same timing after 
first investment. They differ only in the timing
of the first investment, and the amount of 
throughput.

T 0
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If the revenue from the transport of natural gas
is paying for the cost of the pipeline, then:
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The present value of the cost per thousand 
cubic feet of gas a day for one investment 
cycle for maintaining a            buffer of
excess capacity has an upper bound given
by

T0 −βT0
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Cost of Congestion
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Rents at time t due to congestion:

Present value of the expected rents:

Consider the case where congestion starts at some
time          , and demand grows at the rate     in the
interval        . Let         be the associated rents. The present
value of congestion is given by:

Δp t( )= p t( )− p t( )

E[Z ] = e− rtΔp t( )dt
0

T 0

∫

T̂ < T 0 α

T̂,T0⎡⎣ ⎤⎦ Δp̂ t( )
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Conclusions
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The cost of buffer capacity is low, and the cost of 
transfers that result from congestion to the consumers 
of gas is very high.

The transfers are of such magnitude that consumers are 
willing to pay for substantial buffer capacity. 

Inelastic demand also permits the implementation of a 
very simple rate structure. 

If the objective of regulators is to protect the
consumers, our calculations suggest that consumers
would prefer to pay for excess capacity in the pipeline
system rather than to risk the consequences of 
congestion.


