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Chapter 12 GPC

12 Managing Inventory Quality and Verification
12 AVRUN)REDOER KR URAE

The GPC does not require that cities verify their inventory results, but recommends that cities choose
the level and type of verification that meets their needs and capacity. This chapter outlines how
cities can establish inventory management plans to ensure data quality improvements over time and
preparation for verification procedures.
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12.1 Managing inventory quality over time
121 BEHNEAVRVNREOEE

To manage inventory quality over time, cities should establish a management plan for the inventory process. The
design of an inventory management plan should provide for the selection, application, and updating of inventory
methodologies as new research becomes available, or the importance of inventory reporting is elevated. The GPC
focuses on the following institutional, managerial, and technical components of an inventory. It includes data, methods,
systems, capacity, and documentation to ensure quality control and quality assurance throughout the process:
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- Methods: These are the technical aspects of inventory preparation. Cities should select or develop methodologies
for estimating emissions that accurately represent the characteristics of their source categories. The GPC
provides many default methods and calculation tools to help with this effort. The design of an inventory program
and quality management system should provide for the selection, application, and updating of inventory
methodologies as new research becomes available. Cities should create a methodology report to accompany their
inventory to detail the methods and assumptions used in estimation.
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- Data: This is the basic information on activity levels and emission factors. Although methodologies need to be
appropriately rigorous and detailed, data quality is more important. No methodology can compensate for poor
quality input data. Input data may be obtained by downscaling national/ regional/ state data in case city level
data is unavailable, for example the Data Portal for Cities87 (developed by GCOM with technical support from
WRI) provides estimates of previously unavailable data drawn from national and regional sources to fill critical
information gaps. The design of a city inventory program should facilitate the collection of high—quality inventory
data and the maintenance and improvement of collection procedures. Data providers should also include metadata
or accompanying information where feasible so as to gain a better understanding of the input data.
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- Inventory processes and systems: These are the institutional, managerial, and technical procedures for preparing
GHG inventories. They include the team and processes charged with the goal of producing a high quality inventory.
To streamline GHG inventory quality management, these processes and systems may be integrated, where
appropriate, with other city-wide processes related to quality.
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- Capacity: This includes the technical understanding and skills to develop/update inventories, manage IT equipment
and applications to maintain and process data, as well as availability of managerial and institutional resources to
coordinate and lead the process. Adequate training on the GPC standard and inventory arrangements should be
provided and refreshed for those involved in the inventory development process, especially where there is a high
staff turnover, or the inventory development work has been outsourced.
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- Documentation: This is the record of methods, data, processes, systems, assumptions, and estimates used to
prepare an inventory, as well as identified areas for improvement. Documentation is generally done in the form
of methodology reports that may contain sections such as data sources, data processing/adjustments,
calculations, and assumptions. Since estimating GHG emissions is inherently technical (involving engineering and
science), high quality, transparent documentation is particularly important to credibility. If information is not
credible, or fails to be effectively communicated to either internal or external stakeholders, it will not have value.
Cities should seek to ensure the quality of these components at every level of their inventory design. This
process is useful especially when refinements need to be made to methodologies as per the latest climate science
or upon attaining better quality data.
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2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories provides more guidelines
on generic inventory management tools such as workplans, improvement plans, data management systems, quality
systems, training and capacity building and documentation procedures.
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Quality control

Quality control (QC) is a set of technical activities, which measure and control the quality of the inventory as it is
being developed. They are designed to:
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Provide routine and consistent checks to ensure data integrity, correctness, and completeness

Identify and address errors and omissions

Document and archive inventory material and record all QC activities
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QC activities include accuracy checks on data acquisition and calculations, and the use of approved standardized
procedures for emission calculations, measurements, estimating uncertainties, archiving information and reporting.
Higher tier QC activities include technical reviews of source categories, activity and emission factor data, and
methods

QCEBIZIE, T—EOBMERVEEL W HHEFHE. AlE. FHERMUEAE. BHROTHE KR TR EIZDOVTOER
ém;%ﬁméhtﬂm%@ﬁﬁﬁf:omt@fhﬁ@l‘é?ry%\aihéo & Tier OQCTEENICIE, HEHIRATIU—,
SEENE (activity) R BEHBRE T — 2R UFAC OV TOERMIBRENEETND,

Quality assurance
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Quality assurance (QA) activities include a planned system of review procedures conducted by personnel not directly
involved in the inventory compilation/ development process. Reviews, preferably performed by independent third
parties, should take place when an inventory is finalized following the implementation of QC procedures. Reviews
verify that data quality objectives were met and that the inventory represents the best possible estimates of
emissions and sinks given the current state of scientific knowledge and data available.

B RELE

B REE(QA)EENZIE, AV RUN)DERE/ERFHIICEREICIEEH > TORWANICKYTHON SR ET FHEEDET
BEN=VRATLNEEND, BWE MILLEE=FICIYERSZLD2ONEELL. (. QCFHEENEBINI=E,
AVRUNIBTERLIZESIZTONIDONLEELL, KRETE. T—2REOBZREF L. HhD. AUNUNM, BRI
DORZHBRUOAFTELT —2ZAHREL THHERUVRINENZEDEE THI_LERT CELHERT 2.

See Table 12.1 for an outline of procedures for ensuring QA/QC.
QA/QC ZHEEIZTHFHEOWMEIZONVTIEE 12.1 S HRIN0N,

Table 12.1 Example QA/QC procedures
% 12.1 QA/QC FH=nfl
Data gathering, input, and handling activities

T—E2NE, AN BRUEERWNEE)

Check a sample of input data for transcription errors

BREC DAY DNVTDA DT —EDOY U TILOF Ty

|[dentify spreadsheet modifications that could provide additional controls or checks on quality
REICOVTEMDEEXEFIVIEE0T RTINS — DR EDRE

Ensure that adequate version control procedures for electronic files have been implemented
BFI7AIVOBYET7—oav EBMNGEINIEERREITT D

Others

ZDHh

Data documentation

T—ADOXEL
Confirm that bibliographical data references are included in spreadsheets for all primary data
ETO—RT—EDATUIRY —NERET -2 SRMAEINTNDLEHER

Check that copies of cited references have been archived
BlASN=2ROIE—DRINTNDIEDF VY

Check that assumptions and criteria for selection of boundaries, base years, methods, activity data, emission

factors, and other parameters are documented

BREEF FE FBHET A FHEBRTMO/NRTA—L2—DEZEDFHR R UVEENXE/LEINTNEIE
EFIvl

Check that changes in data or methodology are documented
T—ARVEEDEENELSN TSI EETF TYY
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Others
D1

Calculating emissions and checking calculations

BEHEOHERVHEDFIVY
Check whether emission units, parameters, and conversion factors are appropriately labeled
HEHEHEA, NIA—E—RUEBRFHEDNBUICRRINTNEIHNESIHNF VY

Check if units are properly labeled and correctly carried through from beginning to end of calculations
HEORVNSRBECERLCTEANABYIZMA TSN DELLEETINTNEILEF VY
Check that conversion factors are correct

EBREHNELOOTF VY

Check the data processing steps (e.g., equations) in the spreadsheets
ATLYRS =IO T—RNEBFIR(FI. STER) EF vy

Check that spreadsheet input data and calculated data are clearly differentiated

ATLYRS —h A DT AR UVFHESINT -2 RIS TSN F Ty

Check a representative sample of calculations, by hand or electronically
FHEXIIEFHEICELD SFEORRYVTILOF VY

Check some calculations with abbreviated calculations (i.e., back of the envelope calculations)
BE(DOFY, BEET2(E R E)ICEULKONIDETEDF VY

Check the aggregation of data across source categories, sectors, etc.

BEHRATI)— £ —FDT —ADEKFHDF VY

Check consistency of time series inputs and calculations
RRINADETAED—EEDF VY

Others

ZDh

12.2 Verification
12.2 ¥REE

Cities may choose to verify their GHG emissions inventory to demonstrate that it has been developed in accordance
with the requirements of the GPC, and provide assurance to users that it represents a faithful, true, and fair account
of their city’s GHG emissions. This can be used to increase credibility of publicly-reported emissions information
with external audiences and increase confidence in the data used to develop climate action plans, set GHG targets
and track progress.

#IE GHG HEHEA U ANUNA GPC DERFIRICHWMERSN TOSIEZAREIZRL, =2 hh, HmDOGHG
BEHEOFHE (faithfu) . EE (true) RURNELGEETHAHI_EDFIAE~DRIAZIRM T 57=HIZ, GHG HEH=E 1>
RUNZRET T HEEZEIRTED, i SAMBOFEICRICHRESN-HHEBROGEEEZBMS L, F-.
SUETEETRIOER. GHG BRERDHRE R TEBDEBIMZFHIN T —2Z~DEBELIENI T LHILIZFEITENT
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Verification involves an assessment of the completeness, accuracy and reliability of reported data. It seeks to
determine if there are any material discrepancies between reported data and data generated from the proper
application of the relevant standards and methodologies, by making sure that reporting requirements have been
met, estimates are correct and data sourced is reliable.

REFICIE, SESNET—ADMEM (T2 M) (completeness), IEFEMRWNMEBMOTMENELT S, RIFTE,
WEDERFBEABZEINTND, EENELLWRUPAFLET —ANVERHKDIEEHEICTDHILET ESN
T —2LEETHAEERVAEOEYGBEANSERSNZT—2DMIZE XL T —2 (discrepancies) hdpdhH
ENERETDLOEDHD,

To enable verification, the accounting and reporting principles set out in Chapter 2 need to be followed. Adherence
to these principles and the presence of transparent, well-documented data (sometimes referred to as an audit trail)
are the basis of a successful verification.

REIAHEDELSIZT B2, Fr72—2 ISRELTCWDEERVREDRAIRSBENHD, —nHDRAID
JESF R B BAM DR, BAXEbsh=T—2(B&EH (audit tral) EFEIENDZEEH D) A, BB T HREAEDE
WLd,

While verification is often undertaken by an independent organization (third-party verification), this may not always
be the case. Many cities interested in improving their GHG inventories may subject their information to internal
verification by staff who are independent of the GHG accounting and reporting process (self-verification). Both
types of verification should follow similar procedures and processes. For external stakeholders, third-party
verification is likely to significantly increase the credibility of the GHG inventory. However, self-verification can also
provide valuable assurance over the reliability of information.

REALE ZLDIHE I LIRS KYEREIN D (B=ZFRID A, CHZARFTEH TEFEDLENI DT TIERL,
GHG A RUN)DBEICEIDDH DL DETIL, TDIEHE CHG EEXRPHRETOCANSHILIZAZYTIZLD
WEMREE AT BENTE D (B CHREE). MADEEORKRALE. BELAFHRERVTOCRIHS, HEORXT
—ORILE—D=HICIF, FE=FREADN GHG AR UNOEENEEZLIEMSELAREELHD, LML, BCH®
AL IEHMOEREMECOVTERAMEDOEWMRAIZIREE T 2 ENTES,

12.3 Parameters of verification
12.3 BRIED/INTA—HZ—

Verifiers should be selected based on previous experience and competence in undertaking GHG verifications,
understanding and familiarity with the GPC, and their objectivity, credibility, and independence. However, before
commencing with verification, a city should clearly define its goals and decide whether they are best met by self-

verification or third-party verification. Verification criteria for a GHG emissions inventory should include the



following:
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BRI ECEREBOTGRIENDONZEELL (should), LML, BRITZRAT DA, &L, BEZEZBAREIZL,
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UNJDIREEDE#E (verification criteria)lZid, U TAEENDZDAZEELL (should),

- Inventory boundary is clearly and correctly defined

- All required emission sources are included and notation keys have been used appropriately

- Calculations are consistent with the requirements of the GPC

- Data are time- and geographically—specific to the inventory boundary and technology-specific to the activity
being measured

- Data are sourced from reliable and robust sources and referenced appropriately

- All assumptions are documented

- AVURUNJBRABAREICNDELLER SN TS,

- 2TORELGHHBENEEN, TLFREEEE (notation keys) BB UIIZEHL N TS,

- 5T HI(X GPC DERFIRE-HL TS,
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The verification process may also be used to examine more general data management and managerial issues, such
as selection and management of GHG data, procedures for collecting and processing GHG data, systems and
processes to ensure accuracy of GHG data, managerial awareness, availability of resources, clearly defined
responsibilities, and internal review procedures. To enhance transparency and credibility, the objectives and remit
of verification should be made publicly available.
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