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ABSTRACT

fThe Framework Act on Low-Carbon Green Growth, specifies the requirements for the development and
verification of emission factors for establishing reliable national greenhouse gas statistics. The scope of the
regulations covers the development and validation of energy, industrial processes, solvents and other product use,
agriculture, land use, land use change and emission and absorption coefficients of the forestry and waste sector
as defined in the 1996 IPCC Guideline and GPG 2000, The minerals sector to be covered in this study belongs to
industrial processes.

As a representative method for quantifying and evaluating GHG emission factors, there are emission grade
quality grading and DARS (Data Rating Rating System) in the ‘Procedures for Preparing Emission Factor
Documents (1997)" reported by US-EPA. However, the above two methods are not specific and comprehensive, and
lack the details for accurate emission factor verification. Therefore, there is a need for a method for verifying and
quantifying certified greenhouse gas emission factors that reflects characteristics of each industry sector in Korea
and accord with IPCC G/L and GHG target management.

In this study, we conducted a weighted study on quantitative and evaluation lists of emission factor using
questionnaires to develop a more accurate methodology for quantifying national greenhouse gas emission factors
in the mineral sector. Quantification and evaluation of emission factor are classified into essential verification and
quality evaluation. The essential verifications are : administrative compatibility, method of determining emission
factors, emission characteristics, sampling methods and analysis methods, representativeness of data. The quality
evaluations consisted of the quality control of the data, the accuracy of the measurement and analysis, the level
of uncertainty, not directly affect the emission factor, but consisted of factors that determine data quality.
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Table 1. Quantitative and evaluation lists of GHG emission factor of mineral industry

Type Quantitative Evaluation lists Contents of evaluation Highest Score
.. . Appropriation of document  submission,
Administrative . bprop . .
e Completeness information disclosure, and supplementary 10
compatibility )
materials
Apply certified emission factor development
Transparency PPy . . P 10
Methods of method, submit evidence
determining Comparison with IPCC G/L, National
emission factors Comparability Inventory Report, GHG Target management, 10
Essential and country or workplace emission factor
verifications Emission 60
lists characteristics Completeness Accord with emission characteristics by sector 10
by fields
Sampling and Use certified test methods and analytical
. Transparency . . 10
analysis methods specifications
Representativeness Existence and nonexistence of approved 5
Representation of data minimum analysis cycle
of data Accuracy of measurement .
. Present measurement and analysis error range 5
and analysis
Appropriateness of .
PPIOP Confidence level, error level, sample quality 10
Quality control samples
of materials Spatial representation | Emission characteristics by region 5
Quality Temporal representation | Temporal change of emission source 5
evaluations Accuracy of 40
lists Y L Analysis of qualified Institutions, submission
measurement and Accreditation . 10
. of certificates
analysis
. Present uncertain range of developed
Uncertainty level Accuracy .. v g P 10
emission factors, comparative level
Committee }
START
-IPCC GAL, Annex | nations
Develop methodalogy Epplication of certified i i
- GHG & Energy Target Management Brigsion factor development method Yol of methodgiogy unsuitable
- &cademicly recognized methodology = No
* SCI(E), SCOPUS Essay
ubmission of evidential materi supplement Suitablity of unsuitable
-2) supplementary materig No

{ Suitable }

Fig. 1. Quantitative and evaluation of methods of determining emission factors (Comparability) (example).
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Table 2. Questionnaire about quantitative and evaluation lists weights of mineral industry GHG Emission Factor

(example)
Absol . . Absol
Evaluation utely Yery Impo S%lghtly S!lghtly Impo Yery utely Evaluation
Type . . impo impo Equal impo impo . .
list impo rtant rtant impo list
rtant rtant rtant rtant
rtant rtant
al| Bl g lglole|leo|o| 6 |00 |0 ® |®]|6 |60 | ®| @ |Qulty cvauaons
verifications
Administrati Methods of
ml?-l;» ;a lvz @ 1l®| @ | | 6 | o ® @ O | O ® @6 | 6|0 6|0 determining
compatibility(A) emission factors(B)
Administrative o|®|6 |0 06 |0ojl0|o| @ @6 |60 Emission
A2 |compatibility(A) characteristics(C)
Adrmn'ls'tr.atlve 1) ® @ ® ® @ ® ® 10) ® ® @ ® @ ® ) SarFlpllng and
compatibility(A) analysis methods(D)
Adrmn}s}tr}atlve @ ® ® ® ® ® ® ® ® ® ® ® @ Representation of
compatibility(A) data(E)
Al : Comparing importance of essential verification and quality evaluation
A2 : Comparing the importance of administrative compatibility of essential verifications and other lists
28 49 A4S oS, BUEY A4S BASAL A Fol WRNE 7F FAEES AASL, 2 8B e Y4
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Score Grade Contents
- 9 1 A ?
Qiantitative evaluation 80-90 B 2
=
70-80 C ?
60-70 D Possible to use
60 | E Possible to use

Fig. 2. Application plan of emission factors quantitative and evaluation score (or Grade).
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Table 3. Calculation method of weight(example)
Evaluation | Evaluation | Evaluation | Evaluation | Evaluation Geometric Root Weight
list(a) list(b) list(c) list(d) list(e) mean value &
Evaluati
veruation 1 5 5 1 3 75 2.371 37.3%
list(a)
Evaluation
. 1/5 1 3 1/3 3 3/5 0.903 14.2%
list(b)
Evaluati
veruation 1/5 1/3 1 3 1/25 0.525 8.3%
list(c)
Evaluati
veruanon 1 3 5 1 3 45 2.141 33.7%
list(d)
Evaluati
veruation 1/3 1/3 1/3 1 1/81 0415 6.5%
list(e)
Rescore 6.355 100%
Table 4. Analysis of industry(A) survey results(Estimation of weights)
. Essential li G tri Root .
Question 1 §sen %a Qua l.ty cometrie o0 Weight Rescore
verifications evaluations mean value
Essential
. Ssena 1 5 5 2.236 83% 83
Comparing of verifications
Essential Quality
verifications and evaluations 1/5 1 0.2 0.447 17% 17
Quality evaluations
2.683
Methods of
. Administrative | determining | Emission Sampling and |Representation | Geometric| Root .
Question 2 compatibility | emission |characteristics|analysis methods of data mean value Weight | Rescore
factors
Administrative 1 3 13 1/5 1/5 0 0.525 | 8% 7
compatibility
Methods of
determining 173 1 1/5 1/3 5 1/9 0.644 10% 8
. emission factors
Comparing of
Essential Emission 3 5 1 3 3 135 | 2667 | 42% | 35
verifications | characteristics ’
lists i
Sampling and 5 3 13 1 5 25 | 1903 | 30% | 25
analysis methods
Representation of 5 15 113 15 1 0 |os2| 9% | 8
data
6.322
. . Geometric Root .
Question 2-1 Transparency | Comparability mean value Weight Rescore
Comparing of Transparency 1 3 3 1.732 75%
emission factors Comparability 1/3 1 0.33 0.577 25%
determining methods lists 2309
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Question 2-2 epresentativeness measurement Geometric oot Weight Rescore
of data . mean value
and analysis
Representativeness 1 5 5 2936 3%
of data
Comparing of Accuracy of
Representation of data| measurement and 1/5 1 0.2 0.447 17%
analysis
2.683
Quality control Accuracy of Uncertain Geometric Root
Question 3 v . measurement ty Weight Rescore
of materials . level mean value
and analysis
li trol of
Quality control o 1 3 5 15 2,466 64% 1
materials
Compan'ng of Accuracy of
Quah.ty measurement and 1/3 1 3 1 1 26% 4
evaluations .
) analysis
lists -
Uncertainty level 1/5 1/3 1 0 0.405 10% 2
3.872
Question 3-1 Appropriateness Spatlal. Tempora.l Geometric Root Weight Rescore
of samples | representation | representation mean value
Applf"p“atfness 1 3 1/3 1 1 26% 3
Comparing of o samp'es
Quality Spatial 173 I 15 0 0.405 10% 1
control of representation
materials
p Temporal 3 5 1 15 2.466 64% 7
1sts representation
3.872

Table 5. Quantitative and evaluation recalculated score through the results analysis of industry(A) survey

Type Quantitative Evaluation lists Highest score | Total
Administrative compatibility Completeness 7
. o Transparency 6
Methods of determining emission factors —

Comparability 2

Essential verifications lists Emission characteristics by fields Completeness 35 83
Sampling and analysis methods Transparency 25
. Representativeness of data 6

Representation of data -

Accuracy of measurement and analysis 1
Appropriateness of samples 3
Quality control of materials Spatial representation 1

Quality evaluations lists Temporal representation 7 17
Accuracy of measurement and analysis Accreditation 4
Uncertainty level Accuracy 2

Journal of Climate Change Research 2018, Vol. 9, No. 1
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Type Quantitative Evaluation lists Highest score Recalculated score
Administrative compatibility Completeness 10 25
o o Transparency 10 17
Methods of determining emission factors —
Comparability 10 3
Essential . L
§sen ?a Emission characteristics by fields Completeness 10 17
verifications
lists Sampling and analysis methods Transparency 10 12
Representativeness of data 5 6
Representation of data Accuracy of measurement s o 4
and analysis
Total of essential verifications 60 84
Appropriateness of samples 10 4
Quality Quality control of materials Spatial representation 5 3
evaluations Temporal representation 5 3
lists Accuracy of measurement and analysis Accreditation 10 5
Uncertainty level Accuracy 10 1
Total of quality evaluations 40 16
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Table 7. Survey results of government agency
Type Quantitative Evaluation lists Highest score Recalculated score
Administrative compatibility Completeness 10 14
. L. Transparency 10 8
Methods of determining emission factors —
Comparability 10 15
Essential . L
ssentia Emission characteristics by fields Completeness 10 11
verifications
lists Sampling and analysis methods Transparency 10 15
Representativeness of data 5 3
Representation of data Accuracy of measurement 5 = 1
and analysis
Total of essential verifications 60 78
Appropriateness of samples 10 11
Quality Quality control of materials Spatial representation 5 2
evaluations Temporal representation 5 3
lists Accuracy of measurement and analysis Accreditation 10 4
Uncertainty level Accuracy 10
Total of quality evaluations 40 22
Table 8. Survey result synthesis
Type Quantitative Evaluation lists Highest score Recalculated score
Administrative compatibility Completeness 10 20(19)
o o Transparency 10 10(13)
Methods of determining emission factors —
Comparability 10 10(9)
E ial
.ssentl.a Emission characteristics by fields Completeness 10 15(14)
verifications
lists Sampling and analysis methods Transparency 10 15(14)
Representativeness of data 5 5(5)
Representation of data
p Accuracy of mea§urement s o 57)
and analysis
Total of essential verifications 60 80(81)
Appropriateness of samples 10 5(7)
Quality Quality control of materials Spatial representation 5 2(2)
evaluations Temporal representation 5 3(3)
lists Accuracy of measurement and analysis Accreditation 10 5(5)
Uncertainty level Accuracy 10 5(2)
Total of quality evaluations 40 20(19)
* The highlighted value is the result of editing to increase utilization.

The scores in parentheses are the result of the actual survey.
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