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PERFORMANCE BASED 
REGULATIONS

Richard Macfarlane
Deputy Director for Air Navigation Capacity and Efficiency, 
Air Navigation Bureau, International Civil Aviation Organization (ICAO)

EUROCAE Annual Symposium & 54th General Assembly
27 – 28 April 2017, London



Aviation is 
undergoing a 

FUNDAMENTAL
change 



Ensure global HARMONIZATION 
and interoperability 





Working with other Standards-Making Organizations
The First Assembly (May, 1947)

A-11: Relations with Private International Organizations
The 32nd Assembly (Oct, 1998) to 37th Assembly

Formulation of SARPs and PANS
The 12th Air Navigation Conference (Nov 2012)

6/13-Development of Standards and Recommended Practices, procedures and 
guidance material

Assembly 38 (Oct 2013)
Formulation of SARPs and PANS and notification of differences



ANC & Council

• 2013 - The ANC agreed to establish an ad hoc working group
• The AHWG formulated some proposed recommendations.
• These were modified somewhat in 2014 and, in particular:

– The ANC agreed on the need to further develop arrangements 
for establishing a suitable cooperation between ICAO and SMOs.

• Hiccup when our Council approved the ICAO Policy on 
Interactions with Third Parties in 203-8 meeting (Nov 2014) in 
response to a request by A38.



Since then

• SRTO Video-conferences
• ANC agreement on content and working arrangements
• Face to Face Meeting

– Getting to know each other again
– Terms of Reference
– Membership Criteria
– Trial work examples underway
– Development of a common work programme database.



Standards Roundtable

• Interface between standards-making 
organizations and ICAO

• Standardization roadmap
• Increase referencing of industry 

standards 
• Support performance-based

standards
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Some thoughts about the Future

• Continued evolution of our standardization 
methodology

• SARPs-ready proposals from Standards-making 
organizations and other aviation stakeholders

• Currently looking at candidates for further 
proof-of-concept work
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Some thoughts about Performance-based Regulation

• It’s not for everyone
– Annex 10 example

• It’s not for everything
– Holding fuel example

• ICAO’s current disposition
– Juxtaposition with Guidance Material.
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Global Harmonization

• Harmonization is not easy
– Can accept interoperability in lieu of harmonization

• If harmonization cannot be achieved
– ICAO has to be prescriptive
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Global Harmonization: Some Examples

• Communications
– Next generation of DataCom?

• Navigation
– Satellite-based navigation? 

(Alternate PNT: e-Loran/L-Band Multilat?)

• Surveillance
– ADS-B, encryption?
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TOPICS OF INTEREST
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Global Harmonization: An ICAO Perspective

16 May 2017



Cyber

• Joint effort between Security and 
Safety teams
– ICAO Assembly Resolution A39-19
– Alignment of Panel cybersecurity 

work

• Focus on enabling connectivity and 
interoperability in the aviation 
system
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How to protect

• Cyber security
– Deterrents
– Threat and Risk Context Statement

• Cyber safety
– Guidance on system architecture (ANSP, Airworthiness)

• Cyber resilience
– At the State level through legislation and regulation
– Ensures business continuity

Cybersecurity

Security Risk

Malicious intent to 
disrupt the cyber 

system

Safety Risk

Unintentional events 
interrupting the cyber 

system
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• A Joint ICAO Aviation Safety and Security Event (Dubai, 4-6 April 2017)
• The way forward:

– Establish a Cyber Regulatory Framework (Safety and Security)
– Identify current and future threats, and implementing risk mitigation
– Enable a global SWIM
– Identify Cross-domains impacts
– Promote Cyber culture

• Will be reported to GANIS this December
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GANIS/SANIS – GLOBAL PLANNING FOR 
THE 40TH ASSEMBLY

29

Global Harmonization: An ICAO Perspective

16 May 2017



Sustainability and enhancement of safety and 
air navigation system performance
• Two back to back symposiums from 11 – 15 December 2017 in Montréal, Canada

– 2nd Global Air Navigation Industry Symposium (GANIS) to discuss issues and chart next steps to achieve a seamless 
global aviation system

– 1st Safety and Air Navigation Implementation Symposium (SANIS) to offer a performance-based implementation 
methodology 

• Includes an Industry exhibition of current and emerging technologies
– Showcase solutions which will provide a snapshot of the global air navigation industry
– Provide insight on how all stakeholders can work together to address technical, operational, regulatory and economic 

challenges

• A crucial networking and knowledge-sharing opportunity
– Presentations from ICAO, international and regional organizations, standards-making organizations and leading industry 

stakeholders

• Will lay the foundation for the 13th AN-Conference in 2018
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MON TUE WED THU FRI
GANIS (11-13 Dec 2017) SANIS (13-15 Dec 2017)

Welcome



D/ANB 
Intro



GANP & 
ASBU 

Framework

Innovative and Emerging Operations

• Setting the scene: Regulatory Safety Framework
• Concept of operations above FL600/FL660 near-term
• UTM (UAS traffic management) Interoperability with ATM
• RPAS C2 link
• Detect & Avoid
• Concept of Ops above FL600 /FL660
• Future of Space Ops and impact on ANS
• Future of transportation

AM PM AM PM AM PM AM PM AM PM

Future of CNS & Avionics

• Setting the scene: Regulatory Safety Framework
• Data link comms
• GNSS evolution

• Dual-frequency, multi-constellation
• GBAS/SBAS

• PBN evolution
• Phasing out legacy systems
• CNS integration
• SURV evolution

• Space-based ADS-B
• ACAS evolution

• Service and performance based CNS
• Standardization Roadmap

Information Management

• Setting the scene: Regulatory Safety Framework
• SWIM developments
• IM Strategy
• SWIM demonstrations & applications

Civil/Military Cooperation

• Setting the scene: Regulatory Safety Framework
• Airspace, a single continuum : are we there yet?
• Civil-military ATM/CNS interoperability and mixed-mode accommodation, or the ways for military to 

seamlessly access the civil network and operate in non-segregated airspace
• SWIM environment & cyber aspects
• RPAS integration
• How to preserve state aircraft operations
• A Military view on ICAO’s role in support of Civ/Mil coordination

MET

• Evolution of MET 
services 
requirements

• Future aviation 
MET Service 
delivery

Cyber

• Setting the scene: Regulatory Safety 
Framework

• Current and future threats
• A global SWIM enabler
• Solutions
• Risk mitigation
• Cross-domains impacts

Airport Operational Performance

• Setting the scene: Regulatory
• Safety Framework
• Aerodrome capacity and efficiency

• Airport master planning and design
• A-CDM

• Aerodrome Obstacle Management

Opening

NCLB



D/ANB 
Intro



GASP & 
GANP



Implementation
Strategies

GASP, Safety Management, RSOOs

• Panel on GASP Objectives
• Organizational issues
• Operational issues
• Safety performance measurement
• Emerging issues

Closing 
Session

Air Navigation implementation Strategies

• Optimizing resources: Six step ICAO Performance
• Method

• Step 1 &2: Know your system
• Step 3: Quantify objectives
• Step 4: Select Solutions to exploit opportunities and resolve issues
• Step 5: Implement solutions
• Step 6: Assess achievements of objectives

• Development of AN National Plans

Airports

• Runway Safety
• Ground handling
• PBN
• Certification
• A-CDM
• Fuel burn reduction

Civil/Military Cooperation

• Increasing implementation of Civ/Mil 
coordination

• Implementation success and return of 
experience

• Flexible use of airspace
• Advanced airspace management tools
• Shared ATM system & Civ/Mil common 

systems

Performance-based 
Aerodrome 

Operating Minima

From concept to 
operation & success 

stories

• Free route airspace & 
BOREALIS project

• Implementing beyond 
“borders” (Remote 
TWR)

• Pre-Flight coordination 
(Flight data exchange)

• Deployment strategy
• TBS (time-based 

separation) (on final)
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40th Assembly
(2019) 

Council 
Working 

Paper
(2018) 

13th Air 
Navigation 
Conference 

(2018) 

GANIS/SANIS
(Dec 2017) 

NEEDS / 
REQUIREMENTS

GANIS/SANIS will facilitate the planning of technical work 
for AN-Conf/13, and also the budget discussions leading up to A40



What should you bring to the 
GANIS/SANIS?

• Your views on the newly endorsed 2016-2030 GANP, its associated roadmaps, and 
the 2016 ASBU document

• Your technology development plans

• Your views on how your business will impact or depend on the future of air 
operations

• Your plans to address how technology can solve or create cyber threats

• Your views on ICAO’s role to support your business
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THANK YOU!
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Performance Based Regulations
EUROCAE Symposium

27 – 28 April 2017

European Commission
DG MOVE E3
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SES

Objectives

1. Limit regulatory intervention to what is 
essential (performance requirements)

2. Leave business and industry the greatest 
possible choice to meet regulatory 
requirements

3. Promote the adoption of technical standards 
by SDOs
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SES

Means

1. Binding regulations limited to essential 
(performance) requirements

2. Technical specifications laid down in 
harmonized standards (whose applications 
remain voluntary)

3. Compliance with standards = presumption of 
conformity with essential requirements
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SES

Conformity

1. Manufacturers subject their products to 
assessment procedures

2. Third party assessment is one option 
(certification)

3. Marking is indication of conformity with 
essential requirements
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SES

END

40
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EASA team presented by Yves Morier
EUROCAE Symposium 
27 and 28 April 2017

TE.GEN.00409-001

Performance and risk based approach 
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Setting the scene (I)

Performance-Based Environment (PBE): An environment based on 
safety performance indicators (SPIs) on which safety assurance and 
promotion as well as performance based regulation and performance 
based oversight can be built.
Performance-Based Regulation (PBR): A regulatory approach that 
focuses on desired, measurable outcomes
Risk-based Oversight (RBO): A way of performing oversight, where 
planning is driven by the risk profile and execution, besides ensuring 
compliance, focuses on the management of operational risks.
Enablers: 

Mature Safety Management including Information Sharing; safety 
culture; structure of the rules; accountability, responsibilities, 
enforcement

5/16/2017
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Setting the scene (II)

Key elements of EASA present guidelines:
Combination of prescriptive and performance based decided at the 
outset
Gradual, in line with implementation of SM
Objective based :medium or low safety criticality
Each IR: objective clearly spelled out
Publish rule and AMC/CS
Introduction of process based rules; supported by agreed oversight 
methodologies
Where feasible performance standard complement but not replace other 
type of rules or requirements
International harmonisation and mutual recognition are important
Safety criticality of existing IR to be monitored

5/16/2017
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3 ingredients of Performance Based Rules 

Objective based rule: only the objective is defined, not the means to achieve it.

• Example:  “Records must be stored in a manner that ensures preservation and traceability throughout the entire 
lifecycle.”

Process based rules: specific organisational requirements and/or processes are prescribed 
as enablers of a desired outcome. 

• Example: “The operator shall establish, implement and maintain a management system that includes the 
identification of aviation safety hazards entailed by the activities of the operator, their evaluation and the 
management of associated risks, including taking actions to mitigate the risk and verify their effectiveness.”

Performance-standard based rules: a set of performance metrics (quantitative and 
qualitative) is defined based on which to determine whether a system is operating in 
accordance with expectations

• Example: “ATM performance scheme 2. Performance targets at national and/or functional airspace block level: 
Capacity — minutes of en-route Air Traffic Flow Management delay per flight.”

5/16/2017



Example of Certification Specification (CS-23) 
revision

Performance and risk based approach-EUROCAE 46

CS-23 Amendment 5 published 30.03.2017.
Defines objectives that provide direction for new 
developments and foster innovation:

67 NEW Objective requirements replacing 377 detailed design 
specific requirements
Design details in Acceptable Means of Compliance (AMC) adopted 
after short rulemaking process

Harmonisation is fundamental
Standardisation bodies: 

EASA has a long tradition of cooperation with standardisation 
bodies (e.g. ETSO for European Technical Standard Orders)
Key role in the development of AMC for CS-23
EASA participation is very important

5/16/2017



Example of Unmanned Aircraft Systems 
(UAS) 

The EASA approach is operation centric and 
performance and risk based:

Rule text objective based; details in AMC
Open category: use of the product legislation for classes 
of UAS:

Only essential design requirements in the rule
Conformity attested by CE marking
Standards to be adopted by European Standardisation 
Organisations

Specific category: principle of risk assessment 
complemented notably by standard scenarios

Performance and risk based approach-EUROCAE 475/16/2017



Thank you for your attention!
Questions and comments are 

welcome
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EUROCAE/EASCG
Christian Schleifer

Performance Based
regulations complemented
by industry standards



New regulatory approach

✈ High level, operation centric and risk based
✈ Performance Based regulation
✈Optional

✈Supported and complemented by Standards
✈Additional coordination effort 



“NextGen” Coordination

✈European ATM Standards 
Coordination Group
✈EUSCG next

✈ICAO Standardisation
Roundtable  



EUROCAE Standards EDs

✈Best industry practice
✈Soft law
✈Acceptable means of compliance
✈How to do and to comply
✈Internationally recognised



Runway Overrun Awareness and 
Avoidance System

✈EASA and ICAO Runway excursion one of the main causes 
for accidents in international aviation

✈European Action Plan for the Prevention of Runway 
Excursions   recommendation 3.5.3
✈On-board real time performance monitoring and warning systems  

assist with the land/go-around decision
✈EASA NPA 2013-09 

✈Proposal to mandate ROAAS 
✈BUT Lack of standards 

✈ ICAO GASP – runway safety “main killer in aviation” 
✈ Industry/EASA initiative for 

ROAAS MOPS in EUROCAE 



Runway Overrun Awareness and 
Avoidance System

✈EUROCAE WG-101 established 2015
✈Deliverable:

✈Minimum Operational Performance 
Specification 

✈High level of interest and support 
✈Representation from Europe, US and other 

regions 
✈Active participation of all main stakeholders 

and manufacturers
✈EASA ETSO, operational requirement

✈ICAO Annex 6, EU-OPS



 Consensus driven
development approach

 Open consultation
 Transparent and open

process
 Worldwide recognition
 Worldwide application
 Open for worldwide

participation

Strengths Weaknesses
 Coordinate updates and 

revisions
 Validation process might

reopen discussion

Strengths and Weaknesses



 Direct input for European 
Stakeholders
 Stable regulatory frame
 Flexible and quick 2. level
 More room for innovation
 European leadership

(ROAAS) 

Opportunities Threats
 Access to standards –

possible distribution and
copyright issues

 Outside pressure on 
SD processes

Opportunities and Threats
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Internal Standard Development Process SDO

EASCG*

EC

ATM 
Master 
Plan

SESAR

SDO
Internal task 

approval
Development 

process

Feedback loop

Monitoring SDP

Approval
process

Standard

Advisory loop

International 
activities

Coordination

SDO

SDO

EASA

EASCG model to support



✈harmonised implementation in support of the 
regulatory frame

✈timely availability 
✈streamline relevant standardisation activities in 

Europe
✈new standards arising from the deployment, 

implementation and feedback on existing 
standards

✈performance-based regulation

EASCG goals



✈develop, monitor and maintain an overarching 
European standardisation and regulatory RDP

✈facilitate the sharing of work among the SDOs, 
avoiding the risk of overlaps and gaps

✈monitor all relevant processes, resource availability 
and other related risks and issues

✈provide a forum to manage specific issues and 
resolution of conflicts

✈advise the EC and EASA and other regulators on 
standardisation matters and standardisation issues

EASCG Tasks & Deliverables



✈Interfaces with a number of organisations 
necessary to obtain relevant information 
✈ICAO
✈RTCA
✈SESAR Deployment Manager
✈…

✈Complementary to existing coordination 
arrangements and efforts

✈Coordination ensured through EASCG 
chair/secretariat

EASCG Link with other 
Organisations
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