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Abstract - The government is planning to expand the bio-gas supply as a method for mitigating greenhouse
gas emissions to deal with climate change. By means of a policy instrument, the government is considering
an introduction of the Renewable Fuel Standard (RFS) whose targets include bio-gas. This paper attempts to
look into the economic effects of expanding the bio-gas supply by applying an input-output (I-O) analysis using
a 2011 I-O table. The bio-gas supply sector consists of liquefied petroleum gas supply sector and city gas supply
sector, based on the tenets of introducing the RFS. The production-inducing effect, value-added creation effect,
and employment-inducing effect of the bio-gas sector are analyzed. The supply shortage effect and the price
pervasive effect are also investigated. The results show that the production or investment of 1.0 won in the
bio-gas supply sector induces the production of 1.0539 won and the value-added of 0.1998 won in the national
economy. Moreover, the production or investment of 1.0 billion won, supply shortage of 1.0 won, and a price
increase of 10.0% in the bio-gas supply sector touch off the employment of 0.5279 person, 1.6229 won, and
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an increase in overall price level by 0.0183%, respectively.

Key words : Bio-gas, Demand-driven model, Supply-driven model, Leontief price model, Input-output analysis
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Table 1. Economic Effects based on Demand-Driven Model
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Table 4. Results of Supply Shortage Effects of Bio-gas
Supply Sector
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Table 2. Sector Reclassification Adopted in This Study
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Table 3. Results of the Production-inducing effect, Value-added creation effect, and Employment-inducing effect of Bio-gas
Supply Sector
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Table 6. Sectoral Forward and Backward Linkage Effects

Hlo] 97k FEe] Mol B H2ell

|
23¢ BENoM, BrpIFab} 1Y 8

A3 2 FRGAITRDINL £44 2 4
L )

e ASEAS 9 AT =9

1 THEE 0.9412 15 0.9327 19

2 Pk 0.5719 28 0.8827 21

3 SAEE 1.1335 7 1.0965 7

4 A 9 7 0.8182 20 1.0328 14

5 A 9 Fol 1.0241 11 1.0214 15

6 HE R 0.6577 23 1.0893 9

7 A 2 Aek 1.3702 4 0.6476 28

8 s}skAlIE 1.9826 2 1.0613 11

9 HlE5 =A% 0.7146 22 1.0178 16

10 ANz FEAF 2.2065 1 1.2087 5

11 FEAE 0.9634 12 1.2319 2

12 IRk A 0.8518 18 1.2293 3

13 7] 2 A=} 1.1118 9 1.0401 13

14 A47]7] 0.5786 27 1.0692 10

15 T 0.9447 14 1.2236 4

16 7|E} A=A AE 0.6298 24 1.1729 6

17 Ay 9 e 0.9083 16 0.8275 24

18 ! 0.5969 26 1.0958 8

19 ) 1.3350 5 0.8948 20

20 =44 9 s 1.0250 10 1.0573 12

21 =T 1.1162 8 0.8752 23

22 B4 2 s 0.8475 19 0.9880 18

23 =8 2 13 1.2324 6 0.8756 22

24 AT I Gl Rl B 1.7239 3 0.8163 26

25 TxEd 2 0.5299 29 0.7921 27

26 W 9 By 0.6211 25 0.8274 25

27 AkE] 9 e H) 0.7522 21 0.9982 17

28 7€} 0.9520 13 1.4480 1

29 vl @7k~ I 0.8587 17 0.5458 29
ob&e] Hpo| ks FHHne] 1099 At B F = 0.0183%%] BV EHE 7= FoE Ay
Apel] whE FYFLETR= 0.5279H 02 BAFE AT ATk

Hlo] @7k Fare] IR ats B4 Fgb ddlaas dolir] fal HeEATet
8l Ty EPE H8siglnt B4 AT vlo] FFHATE SIS nlo] 7k FEH-Ee] 7
S7F FEAe] FEol 1 A w4 SEATE 085872 17915 AASISILE o] o]
Fto] AAkE 1.62299 W THAAIZE Aos LIt~ FEhaEe] o Hagdl vlEl] A7|Hsel &
AElom, IFgAaRt 7P & Fa2 Ak Qe Fatolehe As ovlgit) vlolerts I
FEAE A0 O R 1.9826 €] tE 1 9 Fare] FFEATE 0.54582 29915 2B,
SIEMAI (A8 ) T Fasat W ARIAH 2 Fi(A| o2 B AQlEke AErt v FEEo AdiE
2450 o2 FFAart Zioh o7 ol HFF LA V| xFEPEos FAHATE

AR}

o] =2 20149% SLEAR] oA ekl
1A T2 1| A K] Yto) 4238 AR )

o

Journal of Energy Engineering, Vol. 23, No. 2 (2014)



82 vl .

References

1 gl 2, Ao, A, «nfo] oA

9] S99 B8 FTA 0188 A vlo]
A% FF Fup} B Al Ve

, MUABAATY,  AFEILA,
(2008)

2. o)A, “AME A Fol| vk =2, A
T, #3173, 57-80, (1983)

3. z;d:dr “z] g Akl 9] 7ﬂxﬂx% ,,Jr:—&J,]. v‘:_'—
GRI 97=%, 13(2), 115-132, (2011)

4. AFH 71:‘7103 “AIA Aol A] (S, &

2L

]?‘sl—o
B S

>

o 1,
2, &5, vl 7k o] AAY 4 A7,
shrefdoll g A)8ks] =%, 28(6), 70-77,

(2008)

5. A3, o]g]Md, 2R, “Hlo]erto] AAA
5 oAl wsk sfjatE AP, g
T3 A 7IAT, A7 EALA, (2013)

6. AE], A3, fFeE, “HeolluAitge] =
NAAA sraa 247, oluAEe, 212),
47-54, (2012)

7. QalR, =AW, (2011)

8. Shr2-3l, FolakEiAlElA, (1987)

9. =23y, 2011 EO‘*&EJ% (2013)

10. $7%, «2030 skrselA] 7 B o] @7k
AL &g A9, 9-10, (2012)

11. Davis, H. C., & Salkin, E. L., Alternative
Approaches to the Estimation of Economic
Impacts Resulting from Supply Constraints,
Annals of Regional Science, 18, 25-34,
(1984)

12. Ghosh, A., Input-output Approach to an
Allocative system, Economica, 25, 58-64,
(1958)

13. Hirschman, A. O., The Strategy of Economic
Development, New Haven: Yale University
Press, (1958)

14. Howe, C. W. & Smith, M. G., The Value of
Water Supply Reliability in Urban Water
Systems, Journal of  Environmental
Economics and Management, 26, 19-30,
(1994)

15. Heo J. -Y., Yoo S. -H. & Kwak S. -J., The

OllLX|5sr HM23d HM2Z 2014

16.

17.

18.

19.

20.

21.

22.

23.

Role of the Oil Industry in the Korean
National ~ Economy: An  Input-Output
Analysis, Energy  Sources, Part B:

Economics, Planning, and Policy, 5,
327-336, (2010)

Jones, L. P., The Measurement of
Hischmanian Linkage Hypothesis, Quarterly
Journal of Economics, 90, 323-333, (1976)
Miller, R. E. & Blair, P. D., Input-output
Analysis:  Foundations and  Extensions,
Prentice-Hall, New Jersey, (1985)

Miller, R. E., Polenske, K. R., & Rose, A.
Z.(ed), Frontiers of Input-output Analysis,
Oxford: Oxford University Press, (1989)
Oosterhaven, J., Leontief versus Ghoshian
Price and Quantity Model, Southern
Economic Journal, 62, 750-759, (1996)

Oosterhaven, J., On the Plausibility of
Supply-driven Input-output Model. Journal of
Regional Science, 28, 203-217, (1988)
Rose, A. & Allison, T., On the Plausibility of
the  Supply-driven Input-output Model:
Empirical Evidence on Joint Stability,
Journal of Regional Science, 29, 451-458,
(1989)

Yoo, S. -H & Yoo, T. -H., The Role of the
Nuclear Power Generation in the Korean
National  Economy: An  Input-Output
Analysis, Progress in Nuclear Energy, 51,
86-92, (2009)

Wu, R. H .& C. Y. Chen, On the Application
of Input-Output Analysis to Energy Issues,
Energy Economics, 12, 71-76, (1990)





