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This document 1is part of a series of
documents prepared by experts gathered under
two subgroups established under the umbrella
of the "European Sustainable Shipping Forum
(ESSF)":
and reporting and the MRV

the MRV subgroup on monitoring
subgroup on
verification and accreditation. These two MRV
subgroups gathered for the period June 2015
to May 2017 in order to provide technical
expertise relevant for the implementation of
Regulation (EU) 2015/757 (the MRV shipping
Regulation).

As indicated in their terms of reference, the
two MRV shipping subgroups gathered were
mandated to identify best practices in areas
relevant for the implementation of the MRV
shipping Regulation. The substance of this

best practices document was unanimously
endorsed by the representatives of the ESSF
Plenary by written procedure ending on 30th
of June 2017.

Apart from the present document,
Guidance/Best practices documents have been
established in the following areas:

* Preparation of Monitoring Plans by
companies;

* Monitoring and  reporting of  fuel

consumption, CO2 emissions and other
relevant parameters;
e Use of ship tracking data basis by

verifiers;
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¢ Assessment of monitoring plans by
verifiers;

* Backward assessment of monitoring plans;

* Verification of emissions reports by
verifiers;

* Recommendations for improvements issued
by verifiers;

e Assessment of verifies by  National

Accreditation Bodies in order to issue and

accreditation certificate;

situation ~ where  the

¢ Dealing  with

accreditation is suspended or withdrawn
clse to the planned issuing date of the
Document of Compliance (DOC) by the

verifier.

All best practice documents and other relevant
documents can be downloaded from the

Commission’s — website —at the  following

address:

https://ec.europa.eu/clima/policies/transport/ship

ping entttab-0-1

ping entttab-0-1
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1. INTRODUCTION

This document is part of a series of guidance

documents provided on specific topics of

MRV

shipping Regulation. This document has been

monitoring and reporting under the
prepared by a Task Force under the MRV
subgroup on verification and accreditation,
co-ordinated by Mrs Katharine Palmer (from

Lloyds Register).

This guidance concerns materiality level and
sampling to be considered by the verifiers
when carrying out verification activities on
MRV shipping emissions reports.

It has Dbeen written to support the
implementation of the MRV Regulation and
its Delegated and Implementing acts by
explaining its requirements in a non-legislative
should

remembered that EU Regulations on this area

language. However, it always be

set the primary requirements.

The general requirements on verifiers related
to materiality level and data sampling are
stipulated in Articles 12 and 15 of Regulation
(EU) 2016/2072. The most relevant paragraph
in regard of the present guidance document

reads as follows:

2. MATERIALITY LEVEL

Article 15 of the
indicates that for the purpose of verifying fuel

Delegated Regulation
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consumption materiality level is 5% of the
respective total reported for each item in the

reporting period:

* Fuel consumption
* (CO2 emissions

* Cargo carried

* Distance travelled
e Transport work

* Time spent at sea

Assessing the materiality of misstatements has

quantitative and qualitative aspects;

With respect to the quantitative aspect, the
verifier —aggregates misstatements in  the
reported data and compares the individual and
aggregated misstatements to the total declared
value in the emissions company’s report
submitted by the MRV company. The
difference between what the verifier considers
the correct total value and what is declared
by the company in the emissions report is
then compared to the materiality level. If the
materiality level is exceeded, the impact of
the misstatements on the reported data is
material. It should be noted that misstatements
can individually be minor misstatements but
could exceed the materiality level once they

are aggregated.

The quantitative aspect and thus the
materiality level alone is not the only factor
when assessing whether or not a misstatement

has material effect. The qualitative aspect
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should be considered as well. This will
depend on the size and nature of the
misstatements as  well as on  their
circumstances of occurrence. See article 17.5
of delegated regulation 2016/2072.

Examples of material misstatements

(1) During the verification process of ship X
of company Y, it is detected that the
company Y made a typo in the
application of the emission factor for fuel.
The ship has consumed only heavy fuel
oil for which the emission factor is 3.114
t CO2 / tonne fuel. In calculating the
emissions from this consumption, the
company accidently used a factor of 2.114
t CO2 / tonne fuel. Someone made a
typing error in a table of emission factors
in the system that is used to calculate the
CO2 emissions. The ship consumed 1,000
tonnes heavy fuel oil. The consequence is
that the reported emissions are 2,114
tonnes instead of 3,114 tonnes. This
means misstatement of 1,000 tonne CO2.
The impact of the misstatement is 1,000 /
3,114 x 100% = 32%. This means that if
the company does not correct the error,
the total emissions in the emissions report
are 32% too low. This is considered a
material misstatement, because the impact
on the total reported number is above 5%.
This means that the company must correct
the misstatement for the verifier to provide

a verification report with a positive
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outcome for ship X.

(2) e 2&AZE Holy =& & z2E ¢ (2) A shipping company implemented a new
s Al IT AlAEES MEICH HEX IT system to collect and manage the data.
- MEZS Sof Helldx: 5 17HE & Through sampling the verifier noted that
o Az &2 olsHE, st HE information on fuel consumption, distance
7b EREQASS Lot olE s and cargo for about 1 month of the year
H T 149 ME EXE dHiEe=z mtet contains errors. If this is detected based
gt Zdol2tH O Ie2 thesl 149 ¥ on 1 sample voyage for the related month,
&= golMch o] EXto|l CHEh o of H the impact is larger than just the one
LFE SLSH %s T ULt FES voyage. While the error in data for the
A= < & Uct o/ EHT o M voyage may not be material, the
g2 HI 7|2t Zofl XZe| EXtE ;M aggregated omission will be material. For
oo{ ASA= 20%2 SslE MEFH H example, the ship has done X voyages in
Cto b stAE 20%<2 &sfiol A 2742 the reporting period and the verifier has
LRI LAFJACHH s 2 T 7o sampled 20% voyages. If 2 errors have
st o] 272 3ZA7|= 1042 2F/It been found in the population of 20%
=t D822 A3 H4E so & voyages, then the size of the error = 10
AE 1429 2o thet A HEJL o errors in the reporting period. Thus,
A= gdgs metsto MEZ SHX| 22 verifiers will evaluate the impact on the
Hole thol 277t EM JtsM8E2 1 aggregated information of a single issue
2{aff of Stct, noted during the verification, and will take

into consideration the likelihood of errors
in the data they have not sampled.
B) Y ZI¥el X Mutol| thst AZ 1ol A (3) During the verification process of ship X
HIO5HM X M of company Y, it is detected that the

Y 7Idol & st=ES

gro| b ghxtol| CHek ™A MSHEHES company Y has not included all the bills
EYAFIX] 22 AR ntef=ldct & of lading for the relevant voyages of ship
=S Aldtstd =HEXIF LF o o] X when reporting the total cargo carried.
HE sl F2HAZI ZAo|ct ol =+ Someone adding up the total cargo carried
2t dole7t & 2ol o|xl= & ako| accidently omitted some data. This would
5% H2EE Z2%t =YX A= be considered a material misstatement if
ZEEStot oAl ZHslf Y 7ol HE AL the impact of the missing data on the
X Mukoll 2¥Hel AT HEIME AHY total reported number is above 5%. This
SIS ot{™ o LFE UFEA] A means that the company must correct the
OF St misstatement for the verifier to provide a

staM 2 Korean Register
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verification report with a positive outcome
for ship X.

3. SAMPLING
Sampling is the application of a procedure

where less than 100% of a population is

checked and verified compared to all data

and/or control activities/procedures that is
subject to wverification. This 1is important,
because the verifier must be sufficiently

confident that the results are representative
enabling it to draw conclusions about the
entire population from a sample. For the
application of the EU MRV regulation this
applies to the sampling of data from a ship

and not the sampling of a ship within a fleet.

Sampling is one of the verification activities

that is impacted by this risk assessment.
Depending on the verifier’s analysis of the
level of inherent and control risks, the verifier
determines whether sampling is justified,
which samples it needs to take, what the
sampling size and selection approach should
be and which types of tests or other checks it

should undertake on each sample.

3.1 Type of risks

Risks are classified as below:

¢ Inherent risk:
as defined in Article 2(5).of Commission

Delegated Regulation (EU) 2016/2072.
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Technical Division
Future Technology Research Team



KOREAN REGISTER

8/23

e M #d
Delegated Regulation (EU) 2016/20722| X

200)toll HAIE HeolE wErt

Delegated Regulation (EU) 2016/20722| X

2ol HAlE HeolE wECrt

¢ Control risk:
as defined in Article 2(6).of Commission

Delegated Regulation (EU) 2016/2072.

* Detection risk:
in  Article
Delegated Regulation (EU) 2016/2072.

as defined 2(7).of Commission

Examples of the types of risk that determine

MZols AMsIE fldol IR0 st of
0]

2l Foll MAISHALCE

the sampling are shown in the table below:

Factor Explanation

o JtMsich asE=z o] fEe =
M35 3|Ale] Hlo|lgf B=29 @
EAMIT oA RECH

Inherent risks are risks linked to the
data flow activities themselves assuming
that there are no related control activities|
and without]

to mitigate these risks,

considering  the  company’s  control
environment. The risks are thus purely
related to the size and characteristics of]

the company’s data flows.

The purpose of the company’s control
system is to mitigate its inherent risks.

Examples of potential sources of inherent

A7 | 53 22 Zo| AUct Inherent |risk:
25 |o HEH X AES = FEHD risk |* complexity and number of emissions
I 5&Fe sources and fuels used;
e E ARZ AUHSIH FET TS * significant manual transfers and input
H ME& ¢ Holye = of data concerning fuel consumption,
etc,
o dlole & 3 HiET HTIE e complex data management systems
?gt F&er Holy 2/(M=E o for collecting data and quantifying
SE CIE AZPHEAEE ALEst emissions (e.g. multiple spread sheets
= 4% S) £ dlolg zz|at related/linked to each other) o
HAALEe] LY changes in data management;
o Ad@Mo| AL =FEEF ZUHEZ * Inconsistent or complex monitoring]
geE 2 HD MM EATE methodologies and reporting policies
HX AIEsts 2%, 4% izl for example incorrect use  of
aholl & ZXx uletste= 49, MHE emissions factors, incorrect use of
st2MZ2 Korean Register
JNeER Technical Division
oleh 7| s+ E Future Technology Research Team
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gt oz A2 DU HZ YHHS selected fuel consumption monitoring
22X MZsts 2% 8) method;
e MHE Fgt Al Ehel HEKFE oM * Unit conversions when consolidating
o2 Hah information for example volume to
mass;
s = FTH[H =H * Measuring equipment failure;
o IT AM2HEIA ZH o IT system failure.
SH 2 H2 HelodM FAte Control risks are to a large extent
SH #ZHol olsf #H™EC o|SH™ determined by the Company’s control
detel 28 Hel oM 2w fIdES environment, i.e. the way and the
otet gl Xzist= gDt O dAg stringency with which inherent risks are
S0l ast Ex 4ol Ect addressed and mitigated within the ship
operations.
SH flgde MY Yelez=s Cis Examples of potential sources of control
o 22 Aol gck risks:
e T2 E= MU E AHSsHX| Xste e automated controls in the IT system
IT AlAE W XtSsteEl SH| that are missing or not functioning
properly
o Mot sAHSHX| Rt LR ZHAL  internal audits that have not been
correctly performed
=x |° M =AM HA|BE Hiof| w2t £H Control | NO  monitoring / maintenance  of
o5 HE ZUEHZ Es 2e|sHR] g - measuring equipment as required by
e 2 &89 s maker.
o Clole &eolnt Moy 2o 22 o there is no separation of data input
ZIX| 22 ZAOls Feol2 et from data checking (i.e. the checking
Atgto| AAlstHd, o= UFE H is done by one person which means
Aol 25X Z2S 2loletoh) there is no proper segregation of]
duties)
e X Xtz SFol et FE o * internal data reviews and the
Ol ZE % =felo| =X 2t checking of the manual transfers of]
AL IR Y === -1_31 e o data that are not carried out, or nof]
STE= dAg et X carried out to the rigour required in
g = view of the inherent risk level
o M 3o eI it 2t  the person responsible for the control
AFE 29| metstn AUX xEH activities in not or not sufficiently
a2 knowledgeable regarding the task
concerned
7 A8 SH Y 25 2 F When both the inherent risks and control
HE | x=ol HR ASXE Hob AMED Relevant |risks are high, the verifier should apply]
EX [ ARN =2 A= st22 M25T A control |more detailed and robust verification|
st | & &2 E0/7| s HE & 72 activities |activities and has to select a larger
of MZg AMEN3|o} BHCl H™Ilst B sample to lower the detection risk,
sEME Korean Register
J=2f Technical Division
oleh 7| s+ E Future Technology Research Team
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Determination of the sample size for

LE{zl HElof HASE =X AlAHS testing the control system as presented in|

AlB5t7] 93k MEZ Z7|= e =X the assessed monitoring plan depends on|
I

the frequency of the internal control tests|

Al 2 SH 239 glEet SHalof .

st st=o| J44of whal ZEEC) and the 001.1tr01 activities, and the
number of items that need to be
controlled.

Ex HEo wu Tzl 5t 5| Abofl A] The frequency of the control activity

means how many times a control activity
is being carried out by the company, for
| example how frequent is the data cross
b checked or how frequent the monitoring
plan is checked for relevance.

The number of items refers to the
number of data points and data flows
that are being controlled by the control
activities, e.g. how many measurement
Hol =xjats 2ol & =o| 9ich points are being wused, how many|
documents there are in the

documentation management system etc.
The detection risk will depend upon the

HE 92 ZZ 7lao| dlolH Al q 14 sust d
= = = - . rocedures, processes and systems use
AE | 2 sl AE5ts AL Z2AMA, Al Detection E 0 .fp o body ¢ ty C the dat
_ = = B o rification
o8 | HIT I Fol I3 2Ux Alge Risk | T et o
Z51x| 25l= 9 sol| wal bR an t. € s1.1 sequent risk not to detect a
material misstatement.
‘Where the  verifier identifies a
I misstatement or non-conformity durin
AEZAIE MEBY Bl AR A pomet or pemeonnhiy cunng
= = = = N & ation|sampling, it should request the compan
sen | EE PHY APE Mge Fe, o | |Velcton WP TS OO T o
uzo ot S| Al o] ZEXol fols A opinion o. explain e 100 cause(s? 0 a
ST losic 2 omsjolsic ASX= o with misstatement or non-conformity. Based
a5 S} AI}E HjElo = XJlRol HZ & on the outcome of that assessment the
o|74 - s = reasonzble verifier ~ should  determine  whether
8 5o meyd 9 MEY 372 Soio} . o
D - N assurance | additional  verification  activities  are
sX|(FE 49) {FE mchsioh ) ]
needed, and whether the sampling size
needs to be increased (usually the case).
MEF7|0 eSS 0|X= RAes ofef & Factors that impact the sample size are shown
of X AlSFALCE in the table below:

staM 2 Korean Register
JleEs Technical Division
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A Ay Factor Explanation
p
If major weaknesses are identified
during the testing of control activities,
) ) B} the wverifier will conclude that the
A =23 Ao A st EH It ;
olotEl Al AZX= EX S=ofA confidence obtained from that control
- ;; AIETMOOI ._u;;. O EE ; ot activity is low and therefore that the
i | — — —— S o !
) _ ] risk of material misstatement is high.
Zox| Atgto] ExE 9Igo| Ect o o i
n that case the verifier will aim for
= ZES Ualch o d% AKX .
= ;:E7|-I_;I- ‘dOIil;ﬂom;oP a larger test sample to give it the
t - Ss2f = S= .
510 iuﬂo NE MEO 1 E;Ewl :| necessary confidence that all possible
[S) s ¢ S= = S] T . .
S OAlE AlZo| Z7|= oz B Inherent |misstatements will be detected. If no
A -omsT - - . major weaknesses are found in the
e & T Ao SX ms MM A risks testing of the control activities, the
st 2RJ metElx 22 Al AlA and g . o
Ex B a9l Ex EEof Cfst AlBo|A confidence obtained from applying
ol & A % SH dsol oiE AR control tests on the system and the control
B stmst MzMol Eotxioy, oiAl T . o oon e Sysem |
S OHERS AlAHIS AlZE 4~ T1SKS activities will be high meaning that
o aSNT Z~E=Es d=EE T
_ — the wverifier is confident that it ma
glonf o wah AlE MZe 3 L
Jl2 =olz B % 9t = A#e trust the system and therefore aim for
= = = T T T
Ei 74,:7(}0'27(1 DMM aicle AOHE a smaller test sample. In both cases
T To — == = a=
. - the verifier's professional judgement is
215t R e 8|80 M50, Jhs oy ph juce p
! = BoxAlEtES AT applft. tothtte. percerllta(liget 0. ti
o opulation that is sampled to give i
Holaks MzMe =35t o pop P g
the necessary confidence that all
possible  misstatements will be
detected.
Hiolefe| A& 2 FASH #HEH Of . .
X of e QF:’DI 10| ;II ;| 5 2l o Fluctuations and trends in data,
— [ X |
’ ’ deviations from previous years, data
APX] D o AFS HIO{LtD] FAMOIAM E ) >
=4 /:m;pq OEE;F: o Abx| 23t '3|Z)L| The results |gaps, outliers, as well as unexpected
o or— — . . .
ESpNgel =< - < - _ of analyticaldata without explanation from the
B S0| YMst= o= EYS " : - .
A1 _ company will require special attention
EJ"' %SQ'I% 7|%040F °|'D:' OlE )IK:I'II%Ec'J procedures pany q P -
= ’ ~ of st and affect the number of data points
gt Hole X[HEel o P& o i be samoled
= prec:
The
. requirement . .
5ta| & AZERS ME2iD o HOle ulet . The sampling and the sampling results
w =g Z; “I'__OTI = O'FE| ;xl EEF0| ':C')l to deliver alneed to enable the verifier to provide
S A= = Tt = —ro) . . .. .
o'o'_ =0| w22 LIEFLH = O|'7:I:| = st verification |an opinion with reasonable assurance
= =T w== T, opinion |suggesting a higher rather than lower
HA=o|7 | Il =Alo| Us HE ds . .
ST . ith percentage of the population being
Mmooy | MEsHok ot with )
=2 included in the sample.
resonable
assurance
=M Korean Register
JsEF Technical Division
oj2i7| s H Future Technology Research Team
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3.2. Types of Sampling

The verifier has the option to choose between
statistical and non-statistical sampling using its
professional judgment. Professional judgment
will also be used in the planning, performing,
and evaluating of sampling, and the sample
relation to  other

evidence obtained in

verification evidence.
statistical and

This choice between the

non-statistical is often based on several

considerations, such as the number of
emissions source streams and data points per
emissions source stream, the variation between
those data points, and the degree the sample
allows a conclusion over the entire population
of data or control activities. The verifier uses
its professional judgment to assess factors
such as the characteristics of the data, the
control activities or the procedures for control
activities, and the risks in relation to these
to determine the

characteristics appropriate

sample size.

Sampling risk is the risk that the verifier’s

conclusion based on a sample may be
different from the conclusion if the entire
subjected to the

population ~ were same

verification procedure.

3.2.1. Non-statistical Sampling

Any sampling procedure that does not permit

the numerical measurement of the sampling

Korean Register
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g2ol MEZ 37|58 LHEHTE MY &
oich. ol MEeX mohe Dag o
242 ZH| Ul KNI P FL
ChoCh HISAX MIHS M8 Al ME
2ol ZMz MM TS FYSHE W2
5|83k etech

Z2EAe HE /8 2 22 ol MF =

Jl= ol FE O/A=IF

HZ 98(VR) = 18 9EHIR) x =A
8(CR) x Z4& 28 (DR)

18 83 £X 9lse sl ol et
2 3o 98 IS E3M 7Y 5
oL} olAdol H =2 F Uct HIX=
SHX e I7 =8, 25 So| sch
= MUA WHEO[Z2HM 1~ 10 oA

2
°

risk is a non-statistical sampling procedure,
if the

random sample, instead judgment is used to

even verifier rigorously selects a

select the sample items.

the

approach will be appropriate, since for system

For most verifications, non-statistical
audits, addressing questions such as ‘“are the
proper control activities installed, implemented
and maintained”,

are important and highly

relevant. This also applies to the verifier's
analysis of the nature and cause of errors as
well as its conclusion on the mere absence or
presence of errors. The verifier can in this
case choose a fixed sample size of items to
be tested for each key control activity if the
size of the sample is increased if errors are
identified. Nonetheless, professional judgment

remains critical in determining the relevant

factors to  consider. However, if a
non-statistical approach is being wused, the
results of the sampling do not allow

extrapolation to the entire population.

What impacts the verifier's detection risk and

therefore the sample size?

Verification Risk (VR) = Inherent risk (IR) x
Control risk (CR) x Detection Risk (DR)

The combined inherent and control risk can
be determined, an example of a 3-tier risk
approach is shown below, however this could
be greater. A verifier could decide to use a
levels: low,

risk approach wusing 5 limited,
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medium, high, extreme or a quantitative

methodology (risk quoted from 0 to 10 for

instance). It is up to the verifier to decide.

=M #1d Control risk
i) St =2 Low | Medium | High
g3 e 3 st i) Inherent | LOW Low | Medium | Medium
of = 52t St S == ) Medium | Medium | Medium | High
A8 s [ 32 | =2 | == fisk  "High | Medium | High | High
322 EHY MEE 3.2.2. Statistical Sampling
sAN MEZHoAM=s 2 WEE o7t ¥ With statistical sampling, sample items are
eioh MEl BtEZ o WA2E ME 5 selected in a way that each sampling unit has
£ MEistct A3 Xt 2E MEZIn FE a known probability of being selected. The
e, MAXN E= B3t MEEY &2 0/E35t0] verifier will use probability sampling and
HAE ol AEE a=x52 MEisict 2E M selection methods, i.e. random, systematic or
EY2 ME 37|9 MEL HEY gF9 stratified sampling, to select the items to be
MEdo| U Mol gHES HMFZetch 4 reviewed  during  verification.  Probability
A7 MEo SdxAtE = F ™A Ho| sampling provides an objective method of
B ZEche| =2Ldx[Atg =& nietst= O determining the sample size and selecting the
ER20| 5= oz MEY J/E2 &8 5 items to be examined. A number of sampling
AL, techniques come into perspective that assists

SAX o BSAH M

the verifier in its conclusion on the number
the the

misstatements in the entire population of data.

of misstatements in sample and

3.2.3. Sample selection

Apart from the distinction between statistical
and non-statistical sampling, the verifier will

also choose between the following sampling

approaches:
1. Random selection - Applied through
random number generators, for example,
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HAY M - EC W Y4B el
+8 ME 372 LhRo 50 SO ME
2472 T A 50 oM AIRE S T
ofst ¥ OlF 2t sowm MEBz ciels
Meysict,

JIEH M - ME 27|, Me, ©ItE
Sal a2 TEICHE ©flo 433 AR
S)

FHEHY MG . HNRE PEEE 7|
Hg ol25kA 21 MEZ MEgch T
ZhE 7|HS ALBSHA 2RhSOlT A
Abe oAl HE w& of5JlsAMe I
Hooi(#2e Fote ofige &3t
ALt grab ol xle| A #a £ opx|t
g=2 MeEste S) dof web 2
W MA E=0l M H JisMS AES
8 % 9k

22 Mg - 2N Y AN FSo| 2
M2 Mesich RE SHC g2 ol
M SIx| Zboll RAIS MZHS JX|g ot2
lxlol &2 Ziols AZo| ot zez
aEE 2AZ PEIHODZ 22 MY
2 YuHOoZ LA MEBo|A AIEE
& elch Aol w2l 3 230 =g
HEsHE 200 MEE F ALt UAK
b MES HlgoR REE F22 5
g Ao MEMo| AH M stelct
Rl

JNeER

ojgf7 =T E

. Haphazard selection -

random number table

2. Systematic selection - The number of

sampling units in the population is divided
by the sample size to give a sampling
interval, for example 50, and having
determined a starting point within the first
50, each 50th sampling unit thereafter is

selected.

. Value-weighted selection - Sample size,

selection and evaluation results in a
conclusion in value amounts (e.g. tons of

fuel consumed)

"The auditor selects
the sample without following a structured
technique. Although no structured technique
is used, the auditor would nonetheless
avoid any conscious bias or predictability
(for example, avoiding difficult to locate
items, or always choosing or avoiding the
first or last entries on a page) and thus
attempt to ensure that all items in the

population have a chance of selection."

. Block selection - Selection of a block(s) of

contiguous  items  from  within  the
population. Block selection cannot ordinarily
be used in audit sampling because most
populations are structured such that items
in a sequence can be expected to have
similar characteristics to each other, but
different characteristics from items
elsewhere in the population. Although in
some circumstances it may be an

appropriate audit procedure to examine a

block of items, it would rarely be an
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B B EHE MEEol ofAl
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Muto] BT Izt Fof NAst FAZ2E

AlLtg[2 1. of MeEr2 19 Zek 15 &xt
AlLtg[2 2: of MEF2 19 Sek 50 &AL
AlLtE[2 3: of MdeEt2 19 sek 150 At
AlLtE|2 4: of Met2 1d Z¢et 400 At
AlLte|2 5: of Me2 143 Z¢et 800 At

Mz oEE @ e MES Hefof s

of?

m| o == a
Sl a0k Bict
Jbe: 1% 21En S8 8ol 25 Woo
2 1 BT Sk oAl T HERE O =
2 Z4E AYEE $8% 5 Yo0= ME
3718 58 & Uck
Rl
JNeER
ojgf7 =T E

appropriate sample selection technique when
the auditor intends to draw valid inferences
about the entire population based on the

sample.

4. EXAMPLES ON SAMPLING PROCEDURE

Case 1:

based on sampling in scope voyages data

Non-Statistical Sampling example

You would like to take a sample from the
voyages which are in scope a ship performed

in the reporting period.

Scenario 1: The ship made 15 voyages a year.
Scenario 2: The ship made 50 voyages a year.
Scenario 3: The ship made 150 voyages a year.
Scenario 4: The ship made 400 voyages a year.

Scenario 5: The ship made 800 voyages a year.

How many samples do you need to take in

each scenario?

Assumption taken: Inherent risk is high and
control risk is medium. Then the combined
inherent and control risk is high. This means
the verifier needs to increase the sample size

to decrease the detection risk.

Assumption taken: Inherent risk is low and
control risk i1s low, then the combined
inherent and control risk is low. This means
the verifier can decrease the sample size as a

higher detection risk can be accepted.
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ALt 1: A ZF 15 &} Scenario 1: 15 voyages a year.
ME 37| Sample size
19 & £H = 5 Combined Low 5
o8 o f?;" 11 inherent & Me(.iium 11
= 15 control risk High 15
ALtz 2: HAZF 50 &t Scenario 2: 50 voyages a year.
ME 3| Sample size
19 & £X = 9 Combined Low 9
o8 E2t 20 inherent & Medium 20
=3 33 control risk High 33
Altgl2 3: of MeEr2 HAZE 150 &t Scenario 3: The ship make 150 voyages a year.
Nz 37 Sample size
e & =X g 13 Combined Low 13
o8 iy 29 inherent & Medium 29
=2 48 control risk High 48
AlLtg| 2 4: of Mek2 oAzt 400 &AL Scenario 4: The ship make 400 voyages a year.
ME 37| Sample size
1S & =X =3 16 Combined Low 16
o8 f?j 36 inherent & Me(.iium 36
=0 60 control risk High 60
Aletg|2 5 of Mek2 o4zt 800 &AL Scenario 5: The ship make 800 voyages a year.
ME 3| Sample size
18 & =X ) 16 Combined Low 16
o8 iy 36 inherent & Medium 36
=3 60 control risk High 60
oz dHSANY MEZe MZEF ZIJ|= ™  Please note that sample sizes in non-statistical
=& mcots digez sitct, A3 A= Al sampling are based on professional judgment.
°of MEX mrhZ Higtez ME 37|E CF  Verifiers can identify different levels of
UotH 2™ = Uk sample sizes based on their professional
judgment.
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sampling in scope voyages data

Data could be verified based on the approach

below;

(1) If the number of voyages for significant
emissions (accounting for more than 3.3%
of the total emissions reported) is less
than 30, 100% sampling should be carried

out.

(2) If the number of voyages for significant
emissions is more than one per month and
and if

verification is possible for more than 50%

is more than 30 per vyear,

of the time in the total number of
voyages, then voyages for six months out
of a year shall be selected in the
descending order
and 100%

carried out.

of reported emissions

sampling of these shall be

(3) If no voyages contribute to the significant
than 3.3%) or

selection and verification of the 50%

emission (less if even
mentioned above is difficult due to time
consideration, then the following table for
the minimum sample size should be taken.
The verifier will evaluate the inherent risk
and control risk and control measures
taken by the company. The High, Medium
and Low residual risk shall be evaluated.
The wverifier may increase the minimum
professional

sample size based on his
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judgement, professional skepticism and the

result of the risk analysis.

S0t &2 Ly o Number of voyages of % of the Total
- A A %
Bl significant emission voyages
0-12 100 0-12 100
13 - 30 50 13 - 30 50
31 - 50 34 31 - 50 34
51 - 90 21 51 - 90 21
91 - 150 14 91 - 150 14
151 - 280 9 151 - 280 9
281 - 500 5 281 - 500 5
501 - 1200 3 501 - 1200 3
1200 - 1500 2 1200 - 1500 2

2ol E= Cl=29 JIME dHliEto =2 o} The above table is based on the following

assumptions:

a) AR S Z=2AMael Zt 240 a) Optimum use of the time allocated by
CHal Stekst AlZEe] =X &2 the wverifier for each element of the

b) 3H ES |81 ME % HolEe verification process.
7E 2+ A 1O b) Consideration is  given to  the

o) O == M3 g HolHe S24d relationship  between the cost of
= doiste o Aol HMZE Ho[Ee obtaining evidence and the usefulness
H & OjH| &M % 2zt Muto &g of the data and information obtained.
Sk AlZH0l| CHEF EAM SS9 AlAL £ :

o AlZholl et =4 Sel dAb o c) The table can be revised after due
S¥e & o o .
diligence i.e. based on analysis of the
2= 14 = ol =5 X .

d) ol 2018 122 312 s =X time allocated for each vessel, cost vs.
I 7t =z =) AKX E A O '
w1 Z1Zol 3 Foll £EE 7 A sample data usefulness for evaluating
C -

F materiality of the sampled data.
d) The revision of the above table can be
done after the first reporting period i.e.
after 31st Dec. 2018.

(4) 50%2] ME§ Z ZHZB0| oz Al F= (4) A random selection method can be
¢ ME| "z oY F UCh MEY implemented when selection and
a2 S8 7 AUAL2E MAXMl M verification of the 50% is difficult.
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2 Y4HE ol = Ut Sampling work may become complicated,
so systematic sampling method may be
used for sampling.

M sxF = 30 Sx= MZEZ2l Al FJH A When sampling 30 voyages from the total

Mol MZzl di(zo F7ZI MIZzh=s voyages, systematic sampling method (equal

0|23 £ Art = J7F MEZzle o} interval sampling) can be wused. Equal

Bilot Zto| AlA|SICH E T 7|7be] A|E interval sampling is performed as described

o= HE o7l SXE Mz LiA5} below. Line up the annual voyages

T wsE 2oloh M W= 12 sioh sequentially starting from the beginning of

£ Bx} 22 3002 Li=q AlZzl 2 the reporting period and assign numbers to

7t2 Msich stA 4= o|=H o ofz the voyages. Take the start number as 1.

o 2¢0| 2580[a} SiAl Divide the total m.lmbe.r of voyages by 30
and fix the sampling interval. An example
of the number of voyages = 258 is shown
below;

(g2 X sl gxto ) = (Number of voyages in 1 year)/ (Number

258/30 = 8.6 of voyages sampled) = 258/30 = 8.6

v A3F olgle w2, MEE 77F 42 v" Omitting the fractional part, we take

82 st sampling interval d as 8.

v X MZalg AMA|SH X2 9’2 s} v Take the number for performing the first

v E B ME2l RXH= @+ | x § o|ch, sampling as "a’.

v Ml B MEZ Xb= ‘a+ 2 x 8 O|Ch v The second sampling number is ‘a’+1 x 8

v 4l eim MEZ2l £=X}= ‘a°+ 3 x § o|CH v The third sampling number is ‘a’+2 x 8

v n BHI MEZ2| £XH= @+ (n-1) x d Olch v' The fourth sampling number is ‘a'+3 x 8

v (30-1) = 297} L2 mi7ix| &AMz Al v’ The n" sampling number is @’ + (n -1) xd

sl shc}, v Do this sequentially until (30-1) = 29.
olHixMo| FEIS 13} N Alo|Q] BEte| % The general rule is to determine the

X2 MASE S ARE @2 ZAXMSI= A starting point ‘a’ after generating a

olX|ot X wm| Z=Xjof CHsHAM= clsh random number between 1 and N, but a

HiHS X235 £ ot & MIZal 77K] simple method may be implemented for

~7) W =X BollAM eloje| X2 A|RHY the first number. That 1is, select an

oz s} arbitrary number within the numbers of
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the sampling interval (1 to 7) and take it
as the starting point.

HAXM MZz Zo|= «R2RCE 220 37| During systematic sampling, “care 1is

MO| LIEIIX] 2= &E Folsfof sl » 0 needed to ensure that the population list

2{st TZASHoIA AMAHX MEZzlozm 7ot does not have periodicity.” Under this

ol Zxte| MZziozm sk ofQf He condition, the examples obtained by

=AU XMz2le = At systematic sampling may be treated almost
similarly to the examples obtained by
random sampling.

o MEZE FXiof LEFAF ZLO] S| ALofl A * Confirm that the value shown on the
H 5 vfEak Zbab o x|sH=X| &holst sampled voyages coincides with the
C} emission  value reported by the

company.

e LS MZalg| 30 stxlzEE (|ZF 8t * Furthermore, estimate the total for one
HE =X™sic o] Zro| FAMIAM ET year from the 30 sampled voyages. If
5t SHH 9| 5%ECH M2 A| ME2IS = this value is within 5% of the total
Zsich submitted by the company, end the

sampling.

HAlgrH e cpenb Zict - The calculation method is shown as

following :

FZEst 30 SX2EE =S 1 AZF A Calculate the total for one year estimated

£ ct=23t ZHo| A Alsict - from 30 extracted voyages as:

A T = (192 &R Py(ME2EE sHA} T total = ((Total voyages for 1 year) /

&) x(MEZ2I5H sHRE 2AH) = (258/30) x (Number of sampled voyages) x (Total

(B MZ2 31 = 8.6 x (& ME2 &xp number of sampled voyages)

= (258/30) x (Total sampled voyages) =
8.6 x (Total sampled voyages)
olefst gtaloz HAKSH Al T2E SATL In this way, compare the calculated value
MEst A (T ())& Hlusck of T total with the total (T ( ~)) for one
year submitted by the company.
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(5) ((T total - T ("))/T (")) x 100 2 &
7F 5% 2ot Mg Al MEZo| 2tz E

Ho= ZFEFCL

A
Blef 5%E EI4en, MEBY FIt 2
H &E0| Loo=2 MEY o 2
2 Cistn sl O MEBYD ABS A
g shet,

(6) 7 Hm M= == 302 w2 Hot
Ck &, 30x2 = 60 o|ch MZ2 &
i X

2 M, 2 = 14819 Zo| Mat
2= oo = gct e 60702 &
MEZ stHelz, A FEXITH

off

A2l 5%Liol AKX L2 EF

nr e o Mmoo

™ o oo
i

dEd & O =2lch
Mo 2 == 309 38, S
30x3 = 902 2 Fhoh
(7) Ol % JALSHA ¢lel EALE HH=2tch
YEYE COoIHzZFE Fiot AL
Az BALl 5% olurt & wf 7Hx| Y
29| =& SItAZICh
At 3. E07[2F Soll ALSet el B R
SEAMBDN)2 = L£& &3 ARE D
€2 o2 HolEMEE 7|2 3t S
M A

(5) If ((T total - T ()T (")) x 100 is
less than 5%, treat the sampling as

complete.

If 5% is exceeded, the sampled number is

probably inadequate; therefore, add to the

sampled number and perform the sampling

and verification for the second time.

(6) Take the sampling number for the second
time as a multiple of 30. That is, take 30
x 2 times = 60. If the sampling number
is taken as two times, improved accuracy
of V2 = 1.4 times amy be anticipated.
However, even if 60 items are sampled, if
the estimated value of the total is not
within 5%

increase the sampling number further.

of the annual total wvalue,
Take the sampling number for the third

time as 30 x 3 times = 90.

(7) Repeat the procedure above similarly from

here onward. Increase the sampling
number until the estimated value of the
total obtained from sampled data falls

within 5% of the total value for the year.

Case 3

sampling

Statistical Sampling based on

the numbers of Bunker Delivery

Notes(BDNs) used in the reporting period or

another data set such as tank sounding

readings
Data could be verified based on the approach

below;
(1) if detection risk is low then divide by 2

the sampling size
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HAE 0| SUY A MEZ ZTJ|E  (2) if detection risk is medium then use the
o g et sampling size
HE 8ol =2 29 MEZ 3J|E 2 (3) if detection risk is high then multiply by
B & etct 2 the sampling size
deE Y . Sampling size to reach a
HOlHME =Z7| _ Size of dataset o
=3 37| 5% materiality level
2 to 8 3 2 to 8 3
9 to 15 3 9 to 15 3
16 to 25 5 16 to 25 5
26 to 50 8 26 to 50 8
51 to 90 13 51 to 90 13
91 to 150 20 91 to 150 20
151 to 280 32 151 to 280 32
281 to 500 50 281 to 500 50
501 to 1200 80 501 to 1200 80
1201 to 3200 125 1201 to 3200 125
3201 to 10000 200 3201 to 10000 200
10001 to 35000 315 10001 to 35000 315
35001 to 150000 500 35001 to 150000 500
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