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  والثلاثون الثامنةالدورة  -الجمعیة العمومیة 
  الفنیةاللجنة 

  الرصد والتحلیل – سلامة الطیران   :من جدول الأعمال ٢٩البند رقم 

  نظام لقیاس أداء السلامة
  )الولایات المتحدة (مقدمة من

  التنفیذي الموجز
  

لقیـاس  والإجـراءات مقـاییس النتـائجبین  الترابطعتبار تتناول هذه الورقة الحاجة إلى نظام لمؤشرات أداء السلامة یأخذ في الا
وتسـتند هـذه الورقـة إلـى قاعـدة مفادهـا أن أداء السـلامة ینبغـي أن یُقـاس القدرة على إدارة المخاطر في منظومة النقل الجوي. 

دور الجهـة  مة إلىفي إطار قیاس أداء السلا ینبغي النظرخاطر في منظومة النقل الجوي. و من منطلق مدى جودة إدارة الم
وأثـر ذلـك علـى النتـائج علـى مسـتوى على أداء إجراءات إدارة السـلامة لـدى مقـدم المنتج/الخدمـة،  من حیث التأثیرالتنظیمیة 

وضع ؤدي إلى أداء النتیجة المنشودة و إلى أداء الإجراءات التي ت هذا الإطارمنظومة النقل الجوي. كما ینبغي أن یُنظر في 
لقیــاس الســلامة یســتند إلــى الأســاس الــذي یقــوم علیــه ســلوك نظــام المراحــل  نهجــاً لــذلك. وســتقترح هــذه الورقــة المؤشــرات وفقــاً 

  الثلاث، وهي: نتائج السلامة الرفیعة المستوى وسلوك مقدم الخدمة وأنشطة الوكالة التنظیمیة.
  

لورقـة لزیـادة تطـویر منهجیـة تحدیـد مؤشـرات التوصیة بأن تنظر الایكاو في اعتماد الإطار المقترح في مرفق هـذه ا : الإجراء
  أداء السلامة.

الأهداف 
  .سلامةالالمتعلق بهدف الاستراتیجي بالترتبط ورقة العمل هذه   :الاستراتیجیة

الآثار 
  یغطي مشروع المیزانیة هذا المشروع.توقع أن یُ   المالیة:

  دلیل إدارة السلامة، Doc 9859الوثیقة   المراجع:
  ٢٠١٠لمؤتمر الرفیع المستوى بشأن السلامة لعام أ ل٢/٣التوصیة 
  )٢٠١٠قرارات الجمعیة العمومیة ساریة المفعول (اعتبارا من أكتوبر ، Doc 9958الوثیقة 

 مقدمةال - ١

تتیح الإیكاو (الملحق التاسع عشر، الفصل الأول) تعریفاً تشغیلیاً للسلامة مفاده أن السلامة هي حالة تقلیص  ١- ١
نشطة الطیران والسیطرة علیها إلى مستوى مقبول. ویفید هذا التعریف بأن تدابیر السلامة ینبغي أن تشمل المخاطر المرتبطة بأ

 قدرة مقدمي الخدمة على إدارة مخاطر السلامة بصورة فعالة، وهو ما یمكن تحقیقه من خلال تنفیذ إجراءات إدارة السلامة.
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  النقاش - ٢
قدرة النظام على إدارة مخاطر السلامة. والتركیز على تحدید ینبغي أن تركز تدابیر أداء السلامة على مدى  ١- ٢

وضع مقاییس محكمة لأداء السلامة. فالمقاییس الفعالة للسلامة على نحو یسمح بسلوك للنظام یحد من مخاطر النتائج الضارة 
 بالحد من المخاطر. ینبغي أن تعكس سلوكاً للنظام یتعلق بالسیطرة على مخاطر السلامة ویساهم في القرارات المتعلقة

ویجب وضع نموذج فعال لقیاس الأداء یراعي كذلك فعالیة أنشطة الرقابة من حیث التأثیر على سلوك مقدمي  ٢- ٢
 السلامة. أداء یحد من مخاطر النتائج السلبیة للحوادث والوقائع على على نحوالخدمات 

المنظمات وأعضائها) والنتائج (نتائج  وینبغي أن تراعي التدابیر كذلك كلاً من الإجراءات (الأنشطة وسلوك ٣- ٢
 هذه الإجراءات).

فریق التعاون الدولي في  وضععن سبل إعداد المقاییس بشكل شامل ومنهجي، فقد  وتمهیداً لوضع إرشادات ٤- ٢
فریق مع إطاراً لإدارة الأداء یرِد في ملحق هذه الورقة. وقد أُعدت هذه الورقة بالتعاون مع أعضاء هذا ال ١مجال إدارة السلامة

 إنها مقدمة من الولایات المتحدة.

 ویعرض إطار إدارة الأداء المقترح في ملحق هذه الوثیقة المقاییس بالتسلسل التالي: ٥- ٢

ارتطام النتائج الإجمالیة للنظام، بما في ذلك معدلات الحوادث والمسائل الهامة المتعلقة بالسلامة (مثل   )أ 
 دان السیطرة، واقتحام المدرج)؛فقو ، الطائرات بالمرتفعات وهي تحت السیطرة

سلوك نُظم مقدمي خدمات الطیران (مثل أداء إجراءات نُظم أساسیة كالتدریب والصیانة والسیطرة   )ب 
 التشغیلیة وسلامة مقصورة الطیران)؛

 أنشطة الوكالات التنظیمیة للطیران (كإصدار الشهادات وضمان السلامة التشغیلیة المستمرة).  )ج 

ثلاث المقترح أساساً لقیاس مستوى السلامة من خلال العلاقة بین النتائج والإجراءات ویتیح نهج المراحل ال ٦- ٢
نتائج السلامة الرفیعة المستوى وسلوك مقدم الخدمة وأنشطة الوكالة التنظیمیة. وتتیح هذه : المستویات الثلاثة وهيعلى 

ي تتعرض الیها. وترِد تفاصیل إضافیة عن هذا الإطار وإدارة المخاطر الت ٢المقاییس وسیلة لتقییم قدرات منظومة النقل الجوي
 في مرفق هذه الورقة. 

 التوصیة - ٣

 تُدعى الجمعیة العمومیة إلى الموافقة على التوصیة التالیة: ١- ٣

إعداد منهجیة لتحدید مؤشرات من أجل أن توصي الایكاو باعتماد الإطار المقترح في مرفق هذه الورقة   )أ 
 أداء السلامة.

-------------------------------

  
________________________  

ن الإسبانیة، أُعدّت هذه الورقة بالتعاون مع المنظمات الأعضاء في فریق التعاون الدولي في مجال إدارة السلامة، بما فیها وكالة سلامة وأمن الطیرا ١
ران المدني في البرازیل، وهیئة الطیران المدني الهولندیة، وهیئة الطیران المدني في نیوزیلندا، وهیئة سلامة الطیران المدني في والوكالة الوطنیة للطی

الطیران  سرا، ومكتبأسترالیا، والمدیریة العامة للطیران المدني في فرنسا، والوكالة الأوروبیة لسلامة الطیران، والمكتب الاتحادي للطیران المدني في سوی
وهیئة الطیران المدني المدني في الیابان، ومنظمة سلامة الطیران التابعة للإدارة الاتحادیة للطیران في الولایات المتحدة، وهیئة الطیران المدني في كندا، 

 في المملكة المتحدة.
 الطائرات التي تملكها الدولة خارجة عن إطار برنامج الدولة للسلامة. ٢
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APPENDIX 

 
A SYSTEM FOR SAFETY PERFORMANCE MEASUREMENT 

 
1. Introduction 

 
1.1 A system for safety performance measurement, created by the SM ICG, considers the role of the 

regulator to influence performance of product/service provider safety management processes and 
their impact on outcomes in the air transportation system. The proposed three-tier approach 
provides a foundation for measurement of safety through correlation of outcomes and processes at 
various levels: high level safety outcomes, service provider behaviors, and regulatory agency 
activities.  These measures provide the means to assess the capability and to manage risk in the air 
transportation system.  

 
2. Oversight Responsibilities of States 

 
2.1 ICAO State Safety Oversight System (Annex 19, Appendix 1) Critical Element 2 (CE-2) states 

that regulations should be designed to control the system design, management practices, and 
organizational behavior of service providers. One measurement of the overall effectiveness of a 
State’s regulations would be the degree to which they cover key areas of risk. 

 
2.2 Assurance that the service provider has incorporated appropriate risk controls into the design of 

its systems and processes becomes a basis for the issue of certificates, authorizations, or approvals 
on the part of the authority (CE-6). This assurance process provides a critical interface between 
the State Safety Risk Management (SRM), service provider SRM, and State safety assurance. 
Measures of the State’s safety performance must represent how well the State assures that 
regulations are translated into the operational processes of product and service providers.  

 
2.3 States must conduct surveillance (CE-7) activities to assure continued safety performance as part 

of their safety assurance process. Measures must be available to evaluate service providers’ 
continuing performance and the effectiveness of the State’s performance assurance process. 

 
3. Types of Risks: Common and Unique Causes 

 
3.1 Figure 1 depicts accident rates over time, dividing the trends shown (steep decline, slow decline, 

level) into categories that are dependent on the organizational processes used to manage safety. 
Common cause occurrences are those to which all or a large segment of the population of interest 
are exposed and for which there are equivalent or highly similar (and thus “common”) causes. In 
phase 1, prescriptive rules or regulations manage common cause failures. 

 
3.2 In phase 2, many of the risks that can be effectively controlled through prescriptive regulations 

have been addressed. Remaining risks occur more randomly, associated with problems unique to 
individual service providers. Service providers’ SMS processes are essential to identify and treat 
these risks. Safety measurements must, therefore, address the design and performance of service 
providers’ SMS processes and their ability to address unique risks.  
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Figure 1. Accident Trends and Causes 
 
 

3.3 At the same time, management of risks addressed through compliance with existing rules must be 
maintained. Phase 3 represents a situation in which the relaxation of prescriptive regulations 
would mean that the gains made in phase 1 are reversed. Thus implementation and compliance 
with basic safety standards must be part of the safety management strategy and must, therefore, 
be part of the measurement strategy. 

 
4. Risk Control: Measurements of Compliance and Risk Management 

 
4.1 Figure 2 shows the relationship between “things that are unsafe” (risk – circle on the right) and 

“things that are illegal” (contrary to prescriptive regulations – circle on the left). Managing risk of 
all sources of risk would entail identification and management of all possible “unsafe” situations. 
Measurement of the effectiveness of risk management involves assessing how completely this is 
done. Though there is typically an intersection between the two, the overlap is not total and not 
zero. The intersection between the two circles represents the set of situations in which hazards 
and threats are covered by regulations, typically focusing on technology, training, or procedures. 
These are the “common cause” hazards that were discussed above. Note that this is a subset of 
compliance and, if all rules appropriately addressed legitimate hazards, would represent the 
totality of compliance. 
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Figure 2. Relationship Between Regulatory Requirements and Risk 

 

4.2 The requirement for an SMS is placed in this overlap area between the circles. This takes the 
position that the need for an SMS is common to all service providers. It further recognizes that 
effective compliance entails use of an operator’s SRM processes to tailor the method of 
compliance to its situation. However, service providers must also control hazards that are outside 
of the scope of practical regulations but that exist in their operational environment. Control of 
unique problems is best controlled by the processes incorporated in an SMS. The SMS also 
requires a product/service provider to identify hazards in their systems and operational 
environment, assess these hazards for their degree of risk, take action to control those that pose an 
unacceptable degree of potential harm, whether those risks are the subject of regulations or not. 

 
4.3 Note then that the overlap area is labeled with the bracket “effective regulation”. This is not to say 

that all rules and compliance efforts are assumed a priori to be effective but that assessment of 
regulatory effectiveness should be based on how well this is done. 

 
4.4 The area of “things that are unsafe” but not illegal, represents unique cause risks that generally 

cannot be controlled by regulation. The area bounded by the hatched area outside of the area of 
overlap represents a situation where effective risk controls are either outside of current 
technology or where the costs of implementing controls outweigh their benefits to society. 

 
4.5 The area of “things that are illegal” but not harmful (the part of the left hand circle outside of the 

“unsafe” circle) represents ineffective regulations where compliance is not correlated with safety. 
This could be because the rules were inadequately developed to begin with, are obsolete, or were 
applied too broadly to service provider groups that are not exposed to the hazard that the 
regulation addresses. 
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The Safety Performance Measurement System 
 
5.1 The measurement system structure depicted in Figure 3 is based on three tiers 3 (2000) of analysis 

that represent the activities and performance of both the State and service providers in the civil 
aviation system. The levels of the system include: measures of the integrated civil aviation 
system, measures of service provider system behaviors, and measures of activities of regulatory 
authorities, as well as four pillars which describe the way safety is measured and managed.  

 

 
Figure 3. Safety Performance Measurement Matrix 

 
5.2 Indicators of performance (column B) consist of both process and outcome measures. Process 

measures are measures of the functioning of key safety management processes such as safety risk 
management and safety assurance on the part of both States and service providers.  

 
6. The Indicator Framework 

 
6.1 The safety performance indicator model in Figure 4 provides a top-level concept for safety 

performance measurement that represents an expansion of the second column of the Safety 
Performance Measurement Matrix (Figure 3) to guide actual indicator development.  

  
____________________________ 
3 The model for the matrix was adapted from The Regulatory Craft: Controlling Risk, Solving Problems and Managing Compliance  by 

Dr. Malcolm Sparrow, Harvard University, 2000.  
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OUTCOMES 
 

PROCESSES INTER-TIER 
CORRELATIONS 

 
I 

  
INTEGRATED CIVIL 
AVIATION SYSTEM 

(1) Accident rates,  
Incident rates, 
Fatalities (etc.) 
(2) Breakdown of Event 
rates for significant risk 
areas  

∑ Safety Management 
capability (effectiveness of): 
- Identifying common cause 

hazards 
- Effectiveness of regulatory 

risk controls  

N/A 

 
 
P 

SERVICE PROVIDER 
PERFORMANCE 

per Service Provider: 
outcomes related to 
significant risk areas  
 

SMS performance: 
- SRM/compliance with 

regulatory specifications 
- Ability to identify unique 

cause threats 
Effectiveness of risk control 
actions 

Influence of Service 
Provider activities on 
safety outcomes 

R 
REGULATOR 
PERFORMANCE 
(ACTIVITIES) 

Activities and initiatives to 
address specific risk areas 
- Effectiveness or risk 

controls (correlation with 
Service Provider 
behaviors and aggregate 
outcomes) 

- Effectiveness of risk 
control application 
(Oversight system 
performance – Design 
Assurance and 
Performance Assurance) 

 

Safety risk management 
capability : 
- Ability to identify common 

cause threats  
- Ability to develop risk 

controls  
 

Influence of regulator 
activities on Service 
Provider behaviors 
 
Influence of regulator 
activities on safety 
outcomes 

 
Figure 4: Safety Performance Indicator Framework 

 
6.2 The indicator framework is organized into the same three tiers used in the measurement matrix 

depicted in Figure 3. Each level of the proposed framework is divided into two related 
dimensions: outcomes and processes (the middle two columns). The fourth column represents 
correlations between tiers of the model. Validity of the measures in Tiers 2 and 3 is based upon 
the correlation with the next tier above them. For example, the validity of measures of oversight 
activities is based upon the relationship between the measured oversight activities and their 
influence on service provider behaviors and outcomes. 

 
6.3 Tier 1 outcome measures come in two varieties: overall event rates (e.g. accident rates, hull loss 

rates), and event rates related to significant risk areas (for an example, see the UK CAA’s 
“significant seven”). These event types are those associated with common cause hazards — those 
hazards to which all or large segments of the product/service provider community are exposed. 

 
6.4 Tier 2 measures address the behavior of service provider systems whose performance relates to 

safety outcomes. At Tier 2, a set of safety outcomes should be identified for tracking. These 
should start with the significant risk areas identified for Tier 1, representing an association with 
common cause hazards. This set of outcomes should also include measures related to hazards that 
are unique to the product/service provider.  
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6.5 Compliance with regulations (the State’s specifications for control of hazards common to the 
service provider’s population) is part of the process of risk management. Therefore, measurement 
of compliance should also include measures of how well the service provider has used its SRM 
process to incorporate relevant regulations into its processes.  

 

6.6 Tier 3 indicators are process and outcome measures to gauge the safety interventions and 
initiatives of the regulator. Effective regulator activities should motivate and facilitate service 
provider behaviors that, in the aggregate, result in overall improvements in safety outcomes. Tier 
3 indicators will in many cases be linked directly to Tier 2 indicators as the latter are required to 
measure how effectively regulator activities and behaviors have addressed key safety issues 
identified. The ability to influence future performance is an important characteristic of both Tier 2 
and Tier 3 indicators. 

 
6.7 At Tier 3, regulator activities must be based upon influencing the behaviors of product and 

service providers. Regulator action at Tier 1 considers the entire civil aviation system or major 
system components. Accountability for identifying and designing risk controls for these common 
cause hazards rests primarily with the regulator. Measuring the effectiveness of the regulator’s 
accomplishment of this responsibility is, therefore, a matter of evaluating these functions. 4  

 

6.8 Measures of regulator safety management performance should include measures of how well the 
regulator is able to accomplish its design assurance (certification) functions (part of the State’s 
assurance process). Validity of these measures should reflect the degree to which the regulator is 
able to influence the system and process design of service providers. Regulators’ design 
assessments include an assessment of how well the service provider has identified and controlled 
hazards that are unique to its own systems and environment.5  

 

6.9 As part of their performance assurance function, regulators must also assure “continuing 
operational safety” on the part of service providers. To do this, they must measure and assess 
service provider performance.6 Regulators must also take action on those areas of service provider 
performance that fail to control risk in their operations to an acceptable level. 7  

 
 
 

— END — 
 

  
__________________________ 
4 This would also measure critical element of oversight number two (CE-2).  
5 This would also be a measure of critical element of oversight number six (CE-6). Such a measure should be based on the regulator’s assessment 
of the service provider’s effective use of their SRM process in order to assure that the designs of their systems effectively control hazards as 
intended in regulations as well as any hazards unique to the service provider.  
6 This would also measure critical element of oversight number seven (CE-7).  
٧ This would also measure critical element of oversight number eight (CE-8).  


