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Abstract - This paper attempts to improve domestic natural gas pricing system, thereby
optimizing social welfare. This is done by deriving theoretical frameworks of natural gas
pricing, which make use of both Ramsey component pricing rule and Efficient component
pricing rule based on the theory of marginal cost. Allocative efficiency and social welfare
between gas prices derived from the three pricing mechanism, present Cost-based pricing,
Ramsey component pricing rule and Efficient component pricing rule, are analysed and
compared in the case study. For the city gas, allocative efficiency of Cost-based pricing is
higher than that of Ramsey component pricing rule and Efficient component pricing rule. In
contrast, for the natural gas consumed for power generation, allocative efficiency of
Cost-based pricing is lower than the other two pricing systems. It also turns out that social
welfare is improved by the prices driven from Ramsey component pricing rule and Efficient
component pricing rule rather than present Cost-based pricing.
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Table 1. Inverse demand functions of
natural gas for city gas and
power generation
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generation)
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Table 2. Estimation of cost variables

unit: won/m®, hundred-million won
a1 Ca F Y F.
53.59 38.90 543 233 775
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Table 3. Price levels ‘of the three pricing

methods
unit: won/m®
city gas  power generation
price price
5 =0.05 57.08 42.40
§=0.10 60.67 46.18
RCPR 5015 6436 50.27
§=020  4gy7 5471
1205 66.49 47.95
ECPR A1=06 67.57 46.82
A=07 68.64 45,69
A=08 69.72 4456
CURRENT 61.00 61.00
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Table 4. Social welfare effects by the gas
pricing mechanism

unit : hundred-million m®

social welfare

ANCS an
effect
6=0.05 232748 -1570.45 757.03
6 =010 153009 -1081.77 448.32
RCPR  5-015 70263 -52213 18050
§ =020 -157.68 112.93 -44.75
A=05 700.62 -507.83 192.79
A=06 69133 -510.79 180.53
ECPR  2=07 68333 -51477 16856
A=08 676.62 -519.76 156.86
CURRENT 0 0 0
Note: Each variable is derived from the following
equations;
NCS = UM)-piM+Ux(X)-p2X ; consumer
surplus
I = 1+ X(prc)M+(pr-c2)X-Fn) ; producer
surplus

ANCS = NCSpepr-NCScurrent, NCSporr-NCScursent 5
consumer surplus changes

41 = Hacer~Hoswsent, Tocer—coreent
surplus changes

social welfare effect = ANCS+4 17

; producer
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Table 5. Changes in social welfare by
changes in elasticity

unit * won/m®, hundred-million m®

elasticity ity gas power social
(inverse Clpyricge generation 4NCS 40  welfare
elasticity) price effect
0.6(1.66) 63.11 4581 1291.53 -920.35 371.18
0.8(1.25) 6046 43.89 1789.19 -1268.10 521.09
09(1.11) 5960 4327 1950.79 -1381.28 56952
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