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ARTICLE ELEVEN: TRANSFER OF GOODS AND TECHNICAL DATA

3. All transfers of goods and proprietary or export-controlled technical data are subject to
the following provisions.

(a) In the event a Party or its Related Entity finds it necessary to transfer such goods
or data, for which protection is to be maintained, such goods will be specifically
identified and such data will be marked.
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(b) The identification for such goods and the marking on such data will indicate that
the goods and data will be used by the receiving Party and its Related Entities only
for the purposes of fulfilling the receiving Party's or Related Entities responsibilities
under this Annex, and that such goods and data will not be disclosed or retransferred
to any other entity without the prior written permission of the furnishing Party.

(¢) The receiving Party and its Related Entities will abide by the terms of the notice
and_protect any such goods and data from unauthorized use and disclosure.
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Netherlands Aerospace Centre

on

NLR is a leading international research centre for
aerospace. Bolstered by its multidisciplinary expertise
and unrivalled research facilities, NLR provides
innovative and integral solutions for the complex

challenges in the aerospace sector.

NLR's activities span the full spectrum of Research
Development Test & Evaluation (RDT & E). Given
NLR's specialist knowledge and facilities, companies
turn to NLR for validation, verification, qualification,
simulation and evaluation. NLR thereby bridges the
gap between research and practical applications, while
working for both government and industry at home
and abroad.

NLR stands for practical and innovative solutions,
technical expertise and a long-term design vision. This
allows NLR's cutting edge technology to find its way
into successful aerospace programs of OEMs, including
Airbus, Embraer and Pilatus. NLR contributes to
(military) programs, such as ESA's IXV re-entry vehicle,
the F-35, the Apache helicopter, and European
programs, including SESAR and Clean Sky 2.

Founded in 1919, and employing some 600 people,
NLR achieved a turnover of 76 million euros in

2017, of which 81% derived from contract research,

and the remaining from government funds.
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Risk-based Oversight of Commercial Air Operators

An analysis of the practice in seven countries

Problem area

In Republic of Korea, the government is aiming to implement the concept
of RBO for commercial air operators. In order to determine what is needed
a study of the international practices regarding the RBO is requested by
studying the practices for 7 countries.

Description of work

In this study is to analyse the international practices regarding the RBO on
commercial air operators is studied for 7 different countries: USA, Canada,
Singapore, Australia, United Kingdom (UK), Switzerland and the Netherlands.
The study focuses on the use of Risk Profiles, Risk Indicators and Analysis

reports for oversight on Air Operators as well as the experience regarding
the implementation and the current developments. Based on the observed
practices, recommendations are made to the Korean ministry of transport

for the development of their implementation approach.

Results and conclusions

In the analysed RBO practices two approaches of making the oversight
risk-based are observed: by focusing the audits/inspections on the topics or
areas with higher risk or by varying the inspection intervals. Or a
combination of both.

For the implemented practices two methods are observed: qualitative or
guantitative. The qualitative approaches focus on collecting and ordering
relevant information and to provide tools (decision aids) for the inspector
to make the judgement. In the qualitative approaches the input of the
inspectors is reduced as much as possible by objective observations.
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The implemented quantitative tools are very basic and straightforward.
Mostly the scoring is a weighted average of a limited set of indicators. The
values for some indicators are based on an assessment by the inspectors
by rating an issue or topic in a category (typically 5 categories) based on a
description (word picture). The fact that the tools are basic and
straightforward is considered a good thing because it creates transparency
which helps to obtain acceptance for the implemented approach from the
stakeholders.

Aim of RBO is to support the inspectors to allocate the most resources to
the highest risks. In order to implement a suitable RBO approach for Part
121 operators in Korea, it is important to consider the size of the aviation
sector and the number of inspectors. The sector in Korea is similar in size
to the Netherlands and Switzerland.

On basis of conclusions above, four recommendations for the
implementation of the RBO in Korea are made:
1. Make the size of the RBO system proportional to the sector;
2. Implement basic and straightforward tools;
3. Use the judgement of inspectors and supported them by providing tools;
4. Follow a step-by-step incremental implementation.

Applicability

The results can be used by civil aviation authorities that would like to
implement Risk Based Oversight or improve their current Risk Based
Oversight implementation.
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AHPI Authorisation Holder Performance Indicator
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1 Introduction

1.1 Background

In order to improve the efficiency and effectiveness of oversight, there is a trend in aviation that oversight
becoming risk-based. Risk-based Oversight (RBO)! is a way of performing oversight where the planning is
driven by the combination of risk profiles and risk indicators; and the execution of the oversight focuses on
operational risks and the management thereof in addition to ensuring compliance.

In Republic of Korea, the government is aiming to implement the concept of RBO for commercial air
operators. In order to determine what is needed a study of the international practices regarding the RBO
is requested by studying the practices for 7 countries. The study focuses on the use of risk profiles and
risk indicators.

1.2 Study goal

The goal of this study is to analyse the international practices regarding the RBO on commercial air
operators. The study focuses on the use of Risk Profiles, Risk Indicators and Analysis reports for oversight
on Air Operators. The study will be conducted by analysing 7 different countries: USA, Canada, Singapore,
Australia, United Kingdom (UK), Switzerland and the Netherlands.

1.1 Approach’

For each selected country, the following information was obtained:

1) The definition, example of risk indicator and how to do risk scoring or risk analysis using risk
indicator detailed as following:
a) Definitions of Risk indicator on each state

a) Example of Risk indicator on each state

a) Basis, objects and any policy to define Risk indicator on each state
a) Methodology of risk analysis or risk scoring using risk indicator

b) Criteria for risk scoring method

2) The definition, example of risk profile and how to process and consist for risk profile for part
121 operators on each state detailed as following:
a) The definitions of risk profile on each state
b) Example of Risk profile on each state
c) How to consists of risk profile measured by the risk indicator
b) Risk profiling process for each (Part 121) operator on each states

T'In Switzerland, instead of RBO, the term ‘Risk and Performance Based Oversight (RBPO) is used
2 The wording of this subchapter (1.3 Approach) is directly delivered from Project Plan and Work Breakdown Structure for KIAST, dated May 14, 2018
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3) Analysis reports for the risk indicators:
What kind of data is used to determine the value of a risk indicator and how this data is collected.
In some cases this is done via reports by the operator or by the civil aviation authority. If relevant,
templates of these reports will be requested in order to better understand the collection process and
to be used as examples.

The Study is performed using:
e publicly available information (e.g. websites or available presentations).

e Information that is being shared by the CAA of the specific country.

For this study a number of interviews have been conducted. Appendix F shows an overview of the
conducted interviews.

At the time of the publication of the report, a Non-Disclosure Agreement between MOLIT and the CAA
UK was going to be established. However, the research on the RBO implementation by the CAA UK had
not been performed.

Therefore the chapter on the CAA UK (chapter 7) is empty and will be completed later.

8

COMPANY CONFIDENTIAL \




NLR-CR-2018-198 | January 2019

COMPANY CONFIDENTIAL

10 Conclusions and recommendations

From the different RBO approaches, the following conclusions can be made:

Content versus frequency

In the RBO practises two approaches of making the oversight risk-based are observed: by focussing the
audits/inspections on the topics or areas with higher risk or by varying the inspection intervals. Examples of
the first approach are the Netherlands and Australia while Switzerland and Canada are aiming to vary the
inspection intervals. In the United States and United Kingdom it can be a combination of both, based on
the judgement of the inspector. In the UK, especially, such decision is not only internally circulated and
announced to the subject entities, but is widely discussed with the entities.

Qualitative versus Quantitative method

For the implemented practises two methods are observed: qualitative or quantitative. Qualitative methods
are used in the Netherlands, the United States and Australia. These qualitative approaches focus on
collecting and ordering relevant information and to provide tools (decision aids) for the inspector to make
the judgement. In the qualitative approaches, as implemented by Switzerland and Canada the input of the
inspectors is reduced as much as possible by objective observations. The Swiss try to completely remove
the inspectors gut feeling. The United Kingdom applies both qualitative and quantitative methods.

Level of sophistication of quantitative tools

In contrast to the impression given in some presentations and glossy leaflets, the implemented quantitative
tools are very basic and straightforward. Mostly the scoring is a weighted average of a limited set of
indicators. The values for some indicators are based on an assessment by the inspectors by rating an issue
or topic in a category (typically 5 categories) based on a description (word picture). Examples are the
PASSO tool of Switzerland, the approach in Canada, the AHPI scoring by Australia and the three decision
aids implemented in the United States. The fact that the tools are basic and straightforward is considered
a good thing because it creates transparency which helps to obtain acceptance for the implemented
approach from the stakeholders.

Size of aviation sector

An aim of RBO is to support the inspectors to allocate the most resources to the highest risks. In order
to implement a suitable RBO approach for Part 121 operators in Korea, it is important to consider the size
of the aviation sector and the number of inspectors. In Korea there are 9 domestic airlines (Part 121). And
there are about 19 inspectors for the Part 121 operations. This implies that the sector in Korea is similar
in size to the Netherlands and Switzerland, bigger than Singapore, and much smaller than the US, Canada
and Australia and the UK.

On basis of conclusions above, four recommendations for the implementation of the RBO in Korea are made.

Recommendation 1: Make the size of system proportional to the sector

Aim of RBO is to support the inspectors to allocate the most resources to the highest risks. Therefore,
the complexity of the method/system should be in line with the size of Korean aviation sector.
Switzerland and Netherlands are similar in size, therefore it is recommended to follow a similar approach
as these states.
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Recommendation 2: Implement basic and straightforward tools

The current implemented quantitative tools are basic and straightforward: using a limited number of
indicators, a limited set of categories (up to 5) and weighted averages to compute the final score. This
makes the tool transparent and helps to get credibility from inspectors and the operators. It is
recommended to implement in Korea basic and straightforward tools.

Recommendation 3: Use the judgement of the inspectors supported by tools

In most approaches the tools are supporting the inspectors to make substantiated decisions. It is
recommended to use the expert judgement of the inspectors and use quantitative tools to aid them in the
decision making.

Recommendation 4: Follow a step-by-step incremental implementation

From the experience of the investigated states regarding the implementation, it is concluded that trust in
the correctness and justness of the outcome is vital. Therefore it is recommended to involve all
stakeholders (inspectors and operators) in the implementation process. This makes it risky to launch a
complete system at once. Therefore, the implementation process should be step-by-step starting with small
trial with a limited number of indicators and gradually expand until a mature system is in place. This could
take some time.
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Precursor event
+ Bird sightings near aircrafl
* Bird radar detections
Input Process Dutput

Leading indicator

= Bird scaring activities

= Crops control

= (Grass mowing

= Location of feeding troughs

Lagging indicator
* Bird-strikes
« Bird-ingestions (one or multiple engines)
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e S5y FHEFH(Fight Crew)
Duamer of Passence oNumber of o Catin crew
AR} ' ARl
{Number of Fatalilies) (Number of Injunes)
7| &Hweather) [ 1w [ IimC
WA 72 (Description of Occurrence)
AlgiZlel 28 (] 24 [ ] = | ] = [ ] g@2A 88 | ] 215
{Type of Operati| (Domaestic A [international A (Small Comnmarcial B T (Aarial Werk) (Dfher
) ons) Carnar) Carrier} rms_pEil Dpem:uil_ -
B DA My CREBETEY
(Name) (Telephone)

"erE et ) MSo=M 18, HE2EHSE U T2 W AU HijaEM gl w2 BE7 AL B8 H
2} o] B CE {in accordance with Paragraph 1, Articie 58 and Paragraph 5, Article 82 of the Avialion
Safetly Act and Paragraph 1, Article 134 of the Ministerial Reguiation of Aviation Safety Act, | hereby repaort
the occurrence of mandatory reporting |tems as described above. )

= B o

Date: / ) (YY) WS D)

& X}
[ Mame)

TEUSFEE £ XLHSHFY s

(Attention : Minister of Ministry of Land, Infrastructure and Transport or Administ
rator of Regional Aviation Administration)
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1. §F2 0| §{RE: Runway Excursion)
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3. M4 {LOC: Loss Of Control - in-flight)
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5. XN¥E8 (CFIT - Controlled Flight Into Terrsin)
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HIM4E &2 ALE 1 -0.652 0.217 -0.017 0.431
HIAE & AL 2 -0.309 0.217 -0.524 0.431
H A& & AFE 3 -0.339 0.217 -0.177 0.431
SR /A7) 1 -0.802 0.217 0.093 0.431
S /47] 2 -0.866 0.217 0.234 0.431
3t /e47] 3 -0.683 0.217 -0.112 0.431
oA 1 -0.878 0.217 -0.539 0.431
/AR 2 -0.981 0.217 0.033 0.431
nE/de 3 -0.602 0.217 -0.959 0.431
OlF BLH 1 -0.823 0.217 0.191 0.431
OlF &E 2 -0.954 0.217 0.670 0.431
oOlF &L S -0.850 0.217 0.576 0.431
FEZ XA 1 -1.172 0.217 1.578 0.431
S22 XY 2 -1.162 0.217 1.383 0.431
FEZ 27 3 -0.844 0.217 1.283 0.431
IEZHZ OlE 1 -0.354 0.217 -0.883 0.431
ITEHZE O[E 2 -0.392 0.217 -0.731 0.431
IEZHZE Ol 3 -0.549 0.217 -0.159 0.431
st=zid 1 -0.658 0.217 -0.120 0.431
st=sid 2 -0.584 0.217 -0.492 0.431
steaid 3 -0.242 0.217 -0.952 0.431
Automation & 1 -0.611 0.217 -0.721 0.431
Automation =& 2 -0.587 0.217 -0.929 0.431
Automation 2& 3 -0.279 0.217 -0.515 0.431
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OFM M 1l x| & Cronbach’s alpha coefficient g MEE
1., D/ZE 0.816 0.846
12. O|&F &t 0.859 0.870
13. 2 27¢ 0.931 0.934
14, 1=Z4H 2 O|E 0.898 0.904
15, SI= Y 0.895 0.896
16. Automation & 0.855 0.864
g 74 BgE 24
O <} EB % 46>8 74 BHIE A4S 93 07 QR4S 33 A3
- gdbgo g HEg 74 BEE SRHE A ME AxY 8<% HAX|(Factor
loading)= 07 o9 k& Hoof dlal H #4F FZF(Average variance
extracted, AVE)Zk-2 0.5 o’ 3hs HoJoFsH(Fornell & Larcker, 1981)
- <HEB ® 4-6>9 EAAAE drd, BE bR 29l A7} 7
#0725 =AU AVER B3 7IE#S] 058 st 7AEE AF
23o] AA3 A BYEE FHEIFPSS Y U
<®EB ¥ 4-6> AMMHIXES TN EIHE 2N ZIf
"X ® 29l M x| AVE
0.902
1. &2 o|E 0.799
T 0.886
2. 232 AH 0935 0.890
0.952
0.830
3. Mo AbAl 0.812
0.967
} 0.942
4 XY S 0.842
e s 0.893
0.952
5. 3% &% 0.838
< 0.877
. 0.952
6. HIHA BFZE HE 703
| T 0.707 0.70
0.748
7. 2t & A 0.742
b 0.962
0.846
8. H[AEZ Al AL 0.799
0.939
) 0.853
9. X|AollMel &= 0.828
< 0.964
10. SHRH/4 7| 0.997 0.884
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HIXl & el M x| AVE
0.880
0.993

1., A/Zs 0.739
0.702
0.961

12. O|F &tt 0.771
0.787
0.986

13. 2 27 ¢l 0.877
0.884
0.972

14, 1=Z 2 O|E 0.825
0.840
0.890

15. ost=eid 0.812
0912
0.812

16. Automation & 0.761
0.929
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<F=B E 4-10> ™

HIMX| & T2 | T8 ([Y9%=9 | FeE+Yse 7t A
1. &2 o|E 4.25 2 15 63.75 0.117
2. 232 FH 4.31 1 16 68.96 0.126
3. Mo A4 4.08 5 12 48.96 0.090
4. X|d &= 3.99 7 10 39.90 0.078
5, 38 &= 4.12 4 13 53.56 0.098
6. HE& &2 HF 3.74 11 6 22.44 0.041
7.2 & 7Y 3.87 10 7 27.09 0.050
8. HME & AL 3.49 15 2 6.98 0.013
9. XMoo &= 3.73 12 5 18.65 0.034
10. ZpAH/A 7| 3.98 8 9 35.82 0.066
1. 2&/ZES 3.96 9 8 31.68 0.058
12. Ol & B¢t 4.01 6 11 4411 0.081
13. REZ2 27 415 14 58.10 0.107
14, 1=4=2 O|& 3.40 16 1 3.40 0.006
15, st==id 3.64 13 3 10.92 0.020
16. Automation && 3.64 13 3 10.92 0.020

A 545.24

O <HZB % 410>3 o
FAFAALS] FFH D <

>

ofN
i)
b

a3 A

T = 0.117x; +0.126x, +0.090x5 +0.073x, +0.09825 +0.041z,

+0.0502, +0.013z +0.034z, +0.066, +0.058z,, +0.081z,
+0.1072,5 +0.0062,, +0.020; +0.0202,

2(i=1--16)=i B/ ) A5
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