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Office of the Minister of Transport 

Chair 
Cabinet Economic Development Committee 

ADS-B OUT BELOW FLIGHT LEVEL 245 – APPROVAL TO 
CONSULT  

Proposal 

1. This paper provides an update on the proposal to introduce mandatory ADS-B
(Automatic Dependent Surveillance-Broadcast) OUT1 below flight level 245
(approximately 24,500 feet) in controlled airspace in the New Zealand flight
information region, and seeks Cabinet approval for the Civil Aviation Authority to
publicly consult on the proposed changes.

Executive summary 

ADS-B OUT below flight level 245 

2. The Ministry of Transport and the Civil Aviation Authority (CAA) are developing policy
and rule changes to support the replacement of New Zealand’s aviation surveillance
radar infrastructure, which will reach the end of its operational life in 2021. ADS-B will
become the main source of surveillance information for air traffic management in New
Zealand. This change will impact all aircraft owners and operators who fly in controlled
airspace in New Zealand.

3. ADS-B OUT requires aircraft to have a specific type of transponder and GNSS
receiver fitted on board.2 The transponder receives information from the GNSS
receiver, and then broadcasts that information to ground receivers that feed the data
to air traffic control. ADS-B will replace radar as the means of collecting information
that allows air traffic controllers to safely separate aircraft in controlled airspace.

4. The move to ADS-B  was a component of the National Airspace and Air Navigation
Programme (NAANP) that was approved by Cabinet in June 2014. The programme is
being implemented under the New Southern Sky (NSS), a ten-year, three-stage
programme aimed at modernising New Zealand’s aviation system. The programme
has engaged with all sectors of the aviation community continuously for the past four
years, signalling the planned move to ADS-B from the outset.

5. In July 2018, rule changes came into force mandating ADS-B OUT capability for all
aircraft operating above flight level 245 in the New Zealand flight information region by
31 December 2018. These changes set the equipment and performance standards for

1 There are two components of ADS-B. ADS-B OUT is primarily used for surveillance purposes and transmits information 
from equipped aircraft to ground ADS-B receivers to be used for air traffic control. ADS-B IN improves situational 
awareness for aircraft and air traffic control, and uses on-board receivers to collect information from other aircraft. 

2 GPS is the type of GNSS currently used in New Zealand and without the GPS signal, ADS-B will not provide information 
to air traffic controllers. The contingency system will not be GPS-dependent.  
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to maintain aircraft separation, manage potential conflicts and reduce the risk of 
collision.  

14. The existing surveillance system uses a network of primary and secondary radar
stations across New Zealand, to determine aircraft position. This system will reach the
end of its operational life in 2021, following which, Airways, New Zealand’s air
navigation service provider, will replace the existing radar system with ADS-B.

New Southern Sky 

15. Approved by Cabinet in 2014 [EGI(14)11/3], the National Airspace and Air Navigation
Plan (NAANP), sets out the necessary steps to manage the transition to the new
technologies. The NAANP specifically addresses the need to replace the current radar
system by the end of 2021, when the current system reaches the end of its
operational life.

16. New Zealand is implementing the NAANP through the New Southern Sky (NSS)
programme.3 The programme provides clear direction on incorporating new and
emerging technologies into the aviation system to ensure the safe, cohesive, efficient
and collaborative management of New Zealand’s airspace. The programme has
engaged with all sectors of the aviation community continuously for the past four
years, signalling the planned move to ADS-B from the outset.

17. The NSS programme surveillance system project proposes:

17.1. implementation of ADS-B sites nation-wide, to replace the current radar
network; 

17.2. a contingency system to provide back-up to ADS-B OUT in the event of loss of 
or degradation to the satellite (GNSS) signal either on an individual aircraft 
(equipment failure), or across the system as a whole; and  

17.3. a mandate from 31 December 2018 for all aircraft that operate above flight level 
245 to be equipped with ADS-B OUT compatible equipment (Phase One) and 
from 31 December 2021 for all aircraft in controlled airspace to be ADS-B OUT 
equipped (Phase Two). 

18. Phase One of the two-stage mandate is due to come into force from 31 December
2018. Amendments to Civil Aviation Rules were signed earlier this year to bring this
into effect.

ADS-B OUT below flight level 245 

19. ADS-B surveillance requires aircraft to be fitted with equipment that collects and
transmits GNSS data about their position, speed and direction. ADS-B provides more
accurate data than the existing radar system and delivers safety and operational

3 The NSS is an ambitious ten-year plan to modernise the airspace and use of air navigation in New Zealand. NSS was 
approved by Cabinet in early 2014. NSS  enables shorter flight times, improved safety and lower carbon emissions for 
more than 10 million air travellers every year.  
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benefits. It is the International Civil Aviation Organization’s recommended surveillance 
system.  

20. There are two components of ADS-B. ADS-B OUT is primarily used for surveillance
purposes and transmits information from equipped aircraft to ground ADS-B receivers
used for air traffic control and other aircraft that have ADS-B IN. ADS-B IN uses on-
board receivers to collect information from other aircraft to improve a crew’s
situational awareness.

21. In contrast to the existing radar system, ADS-B uses a system of satellites, on-board
transponders and ground receivers to provide a greater volume of airspace coverage,
with greater accuracy.

22. At this stage, the proposed approach is to mandate ADS-B OUT and promote ADS-B
IN. This is consistent with international practice.

Mandatory ADS-B OUT 

23. ADS-B relies on aircraft having an ADS-B OUT system fitted to ensure it is visible to
air traffic control through information broadcast from the aircraft, received by the ADS-
B ground antennae. This information must have sufficient integrity for it to be used to
separate aircraft safely in controlled airspace. Aircraft that broadcast inaccurate or
incomplete information may not be visible to air traffic controllers, or may be providing
misleading information about their location and intentions.

24. Under the NSS programme, mandatory ADS-B OUT would apply to all aircraft
operating in controlled airspace in the New Zealand flight information region. This
mandate applies equally to all types of aircraft and aircraft operations, whether
operating under instrument or visual flight rules.

25. As the mandate only applies to aircraft operating in controlled airspace, aircraft
operating outside this area are not required to equip with ADS-B OUT.

Equipment requirements 

26. Transitioning to ADS-B requires specific new equipment to be installed existing
aircraft, in order for aircraft to be permitted to fly within controlled airspace. This will
either be an ADS-B transponder and compatible GNSS receiver, or an all-in-one
system with a built-in position source.

27. While the cost of equipment has reduced significantly in the last three years, it has
plateaued and the base price for a low end civil ADS-B all-in-one system has settled
at around NZ$5,500. Owners also have to pay for the cost of installation, which varies
significantly depending on the type of aircraft. Including installation, the total estimated
cost for aircraft to equip with ADS-B OUT ranges between $5,500 and $13,000. This
presents a proportionally high cost burden to small commercial operators and the
general aviation community

28. Of aircraft operating below flight level 245 (approximately 4500 aircraft), the CAA
estimates 80 percent of this fleet fly in controlled airspace and will be required to
equip with ADS-B. Operators not currently accessing controlled airspace may also
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coverage by 45 percent, compared to the existing radar system. Greater accuracy 
results in shorter flight-times and the potential for faster location of such fitted aircraft 
in distress or following an incident.  

Improved visibility 

34. Transitioning to ADS-B also offers significant safety benefits. It enables aircraft to see,
and be seen, by other aircraft without relying on the pilot’s vision. Where ADS-B IN is
enabled, this improves crews’ situational awareness of other ADS-B equipped aircraft
in the area, regardless of whether they are in range of a ground receiver. This
functionality assists with integrating new aviation technology, for instance, unmanned
aircraft, or drones, into New Zealand’s airspace alongside manned aircraft.

35. While ADS-B IN will not be mandated, the general aviation VFR community is very
much aware of the benefits of acquiring this additional capability on the back of
equipping with ADS-B OUT.

Modernising the aviation system  

36. The aviation system is expected to change significantly over the coming decade.
ADS-B assists with future-proofing the aviation system, particularly as it provides the
basis of the rich data flow into the new air traffic management system, Skyline X. In
2017, Airways announced the Skyline X system will replace the two existing air traffic
management system used in New Zealand. ADS-B will also assist in accommodating
future data hungry, information based technologies, for instance, those used by digital
air traffic control towers.

37. It is expected that air traffic will no longer be dominated by manned aircraft with the
ability to operate under visual flight rules in the traditional sense. In time, unmanned
aircraft will need to be fully integrated into the aviation system and will need to have
automated equipment that can indicate location and avoid interference will other
aircraft.

Costs avoided to Airways 

38. Replacing the existing radar system with ADS-B reduces capital and operating costs
to Airways, the current air navigation service provider. Compared to replacing the
existing radar system, the proposed ADS-B system will result in $18.1 million of
capital costs avoided. The ground system components of ADS-B are also less
expensive to install and maintain relative to the existing radar system. The cost
burden of the air components is transferred to the wider aviation sector,
disproportionately affecting general aviation and small operators.

39. The transition to ADS-B also reduces system maintenance costs, as these are
avoided from 2021 until the end of life of the infrastructure – approximately 25 years.
The Crown may benefit from an increased return from Airways if its operating profit
increases due to reduced costs.

Barriers to transitioning to ADS-B 

Rele
as

ed
 by

 th
e M

ini
ste

r o
f T

ran
sp

ort



Page 7 of 10 

40. While the transition to ADS-B will provide safety benefits to the aviation system as a
whole, it does present significant costs and potential operating limitations to individual
operators. Where owners and operators do not choose to upgrade, they will not be
permitted to operate in controlled airspace. This results in lost access to airspace and
reduces the value of these aircraft.

41. Given the scale of these impacts, consultation is necessary to provide a more detailed
picture of the impact of mandating ADS-B OUT below flight level 245, to identify what
solutions would best support owners and operators in the transition. Consultation will
also assist to determine what information and training needs to be provided to owners,
operators, engineers, and sector organisations, to support the transition to ADS-B.

Disproportionate impact on lower-value general aviation aircraft 

42. Existing cost-benefit analysis has indicated mandatory ADS-B OUT disproportionately
affects lower-value general aviation operators. This includes microlights, homebuilt
and light sport aircraft, balloons and warbirds.

43. There are costs imposed by the mandate that go beyond equipage costs of aircraft.
For some users, the cost of equipping an aircraft will be considered too high relative to
the value of the aircraft, or regarded as uneconomic given the amount of time some
aircraft spend in controlled airspace. Similarly, aircraft may not be flown frequently
enough to justify the cost of equipment and installation.

Cost of equipage 

44. While the cost of ADS-B equipment has reduced significantly in the last three years, it
has stagnated. The costs of equipage also vary considerably depending on the
equipment chosen, the aircraft’s existing configuration, and whether or not the aircraft
has acceptable technical data for ADS-B equipment.

Comment 

45. Relying on voluntary uptake of ADS-B OUT in controlled airspace rather than a
mandatory requirement would significantly compromise the safety benefits ADS-B
brings. Voluntary uptake is unable to guarantee all aircraft in controlled airspace
would be visible to air traffic control, which increases the risk of an aircraft collision
when primary and secondary radar are withdrawn.

46. Consultation will help provide a clearer picture of the barriers to uptake for individual
operators.

47. Without addressing these barriers, there is a risk aircraft owners will not upgrade their
aircraft ahead of the proposed mandate and will not be permitted to enter controlled
airspace.

48. The uptake of ADS-B OUT among the below flight level 245 fleet is currently low.
Around 10 percent of operators do not see the benefit to equipping, despite the CAA
and Airways signalling the planned 2021 mandate since 2014, and the falling cost of
equipment. Some parts of the industry have indicated they do not plan to equip until
after a rule has been signed. Low ADS-B uptake dilutes the safety benefits for all
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