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Establishing a programme of airspace integration trials
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Purpose

Seek agreement to the establishment of a programme of airspace integration trials'te enabi< the
safe development, testing and market validation of advanced Unmanned Aircraft (UA ) agplications
within the existing regulatory framework.

Executive Summary

In September 2018 you agreed to progress the development of the Advanced Aviation
Technologies platform-play. The objective is to develop.New Zealand’s competitive advantage as a
location of choice for the emerging UA sector.

As a key action under the platform-play, this paper-proposes to establish a programme of airspace
integration trials to enable the safe development, testing and market validation of advanced UA
applications within the existing regulatory{ramework. The programme will complement the broader
Ministry of Transport (MOT)—led work 'on deveioping a credible and robust pathway to UA
integration. The intent is to:

o stimulate New Zealand's"UA industry development, innovation and research and development
(R&D), attract globelly leading firms and innovators, and support local ambitions

e support the MQ'i~led. UAintegration work by informing the development of policy, operational
and techinslagicaliequirements needed to enable UA integration

e build-sacial licence (both with the public and existing airspace users)

o <conriect internationally with our strategic science and innovation partners and like-minded
regulators to share best practice approaches to regulating UAs.

The programme does not involve direct financial incentives. The value is in bringing together
selected UA industry partners and local government entities (councils and regional economic
development agencies) under one coordinated multi-agency programme-managed framework that
pro-actively supports airspace integration trials.

The overall programme management would be provided by the Ministry of Business, Innovation
and Employment (MBIE), and the safe and effective delivery supported by the key relevant
agencies: MOT, Civil Aviation Authority (CAA) and Airways Corporations (Airways). As the overall
programme manager, MBIE will regularly inform the inter-agency leadership group that also
oversees the broader MOT-led work on UA integration, and discuss any opportunities and
challenges as they arise.

It is important to note that as the regulator, the CAA will contribute to the programme where
appropriate, maintaining a degree of independence as it will need to certify operators taking part in
the trial programme.

We propose to take a portfolio approach to select the airspace integration trials within the scope of
the programme. This would enable us to focus on different use-categories and operations of
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advanced UA applications over time (services, cargo, and passenger in different types of low and
high density environments).

Building on Zephyr Airworks’ (Zephyr) current activities in New Zealand, we recommend to
commence the programme with the development of airspace integration trials to enable Zephyr's
testing and market validation activities Commercial Information, Information recieved in confidence

We also seek agreement to engage with select domestic and international industry and
local stakeholders on the potential development of trials to provide a proof of concept for cargo
transportation and other UA services.

The development and delivery of safe and efficient airspace integration trials is complex._!fyou
agree, we will work closely with MOT, CAA and Airways and the inter-agency leadership. group,
and consult with key stakeholders, to further inform programme design and appreach-ic daveiop
and deliver the specific airspace integration trials. We intend to report back ezariy-next year with
further advice and next steps. We will also provide you with further advicecri-risks and mitigations
identified in this paper.

We recommend you forward this paper to Hon Phil Twyford, Minister of-Transport for discussion,
and Hon David Parker, Minister for Economic Development foi-is inicimation.

Recommended action

The Ministry of Business, Innovation and Employmeént recommends that you:

a. Agree to the establishment of a pregramme” of airspace integration trials to enable the safe
development, testing and market validation of advanced UA applications within the existing
regulatory framework

Agreed / Disagreed

b. Note that no direct finairicial incentives will be provided under the programme, the value of the
programme is in the.coordinated multi-agency programme-managed framework that pro-
actively suppoits airspace integration trials

Noted

c. “Agree that the we take a portfolio approach to select the specific airspace integration trials
within the scope of the programme
Agreed / Disagreed
d. Agree that, building on the activities that Zephyr has already been conducting in New Zealand

we commence with the development of airspace integration trials to enable Zephyr's testing
and market validation activities

Agreed / Disagreed

e. Agree that we also engage with select domestic and international industry and local
stakeholders to develop airspace integration trials to provide a proof of concept for cargo
transportation and other UA services

Agreed / Disagreed

f. Note that the relevant agencies (MOT, CAA, Airways) will support the programme and multi-
agency approach
Noted
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g. Note that as the regulator the CAA will contribute to the programme where appropriate,
maintaining a degree of independence as it will need to certify operators taking part in the trials

Noted

h. Note that if you agree to the recommendations above, we will work closely with MOT, CAA and
Airways and consult with key stakeholders on programme design and the approach to develop
and deliver the airspace integration trials (including risks and mitigations), and report back early

next year
Noted
i. Forward to Hon Phil Twyford, Minister of Transport, for discussion
yes /No
j- Forward to Hon David Parker, Minister for Economic Development, for his.information.
Yes / No

Dr Kjesten Wiig Hon Dr Megan Woods
Director, Innovative Partnerships Minister of Research, Science
Science, Innovation and International and Innovation
MBIE
..... A SSTTTR AR A
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Background

1.

In September 2018, you agreed and discussed with Hon Phil Twyford, Minister of Transport
the development of the Advanced Aviation Technologies platform-play. The platform-play’s
objective is to develop New Zealand’s competitive advantage and position as the location of
choice for the emerging unmanned aircraft (UA) sector. It comprises a series of actions
specifically targeted at the needs of companies developing, testing and commercialising
advanced UA applications. The overview provided to you in September is attached at
Annex One [0346 18-19 refers].

As a key action under the platform-play, this paper provides advice on the establishment of
a programme of airspace integration trials to enable the safe development, testirig-and
market validation of advanced UA applications within the existing regulatory framework.

The platform-play and the programme proposed in this paper complemzat-and help inform
the Ministry of Transport (MOT)-led inter-agency work on the deve!opment of a UA
integration paper which presents the vision of a thriving, innovative ‘and safe UA sector.
MOT has recently concluded a public engagement on a draft'oithe UA integration paper,
and a final version is scheduled with Cabinet early next.yvear.

Rationale, objectives and overall apprcach of the programme

UA integration is essential to enable a thriving, innovative and safe UA sector

4.

As previously discussed, integratior of.UA into national airspace is complex. It requires
technologies and infrastructure io.erable -beyond visual line of sight (BVLOS) operations
and UA with the functional<Capzktilities-to operate safely alongside other users.

The MOT-led UA integration.work is focussed on developing a credible and robust pathway
to UA integration. /7o achieve this, MOT is leading the development of a multi-year work-
programme_based on four interconnected pillars: regulation, funding and investment,
infrastructuré-and-tectinology, and research and development (R&D).

Under the regulation pillar, MOT and the Civil Aviation Authority (CAA) have undertaken
seoping-woerk on potential short- to medium-term updates to UA rules to address current
and.emerging safety and security risks, enable innovation and lay the groundwork for future
integration. This is a large and complex programme of work that will require additional
resource to complete in a timely manner and is a key component of the UA initiative in the
Budget 2019 “Enabling Innovation” package [1518 18-19 refers].

Also critical is the CAA-led New Southern Sky (NSS) Programme. Established in 2014,
NSS is a multi-agency programme to modernise all aspects of the aviation system. The
most significant aspect is the move from land-based airspace and air navigation systems to
space-based satellite navigation and surveillance.

Safe and effective development, testing and market validation activities are needed
to define a credible and robust pathway to UA integration

8.

The development of a credible and robust pathway to integration of UA into the national
aviation system depends on the safe and effective development, testing and certification of
many new and unproven technologies.

Since Zephyr Airworks (Zephyr) announced their presence in New Zealand there has been
an increasing interest from industry (domestic and international) and local government
entities (councils and regional economic development agencies) to develop, test and
conduct market validation activities of advanced UA applications.
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10. This creates a unique opportunity to support UA industry capability development, inform the
development of a credible and robust pathway to UA integration, and position New Zealand
as a location of choice for the emerging UA sector.

We can do more to make the most of the presenting opportunities and strengthen
our current competitive advantage

11. As noted in previous advice, Europe and Singapore are making significant investment in
resources and funding and putting in place innovative initiatives (such as demonstration
pilots) to enable the development of a UA sector [0346 18-19 refers].

12. Our risk-based and tailored regulatory approach has proven flexible and effective enough to
enable testing of advanced UA like Zephyr’s prototype Cora. This has positioned tiie TAA
as a leader within the international context.

13. However, the approach we take to certification is only one component ofiwhat industry
needs to safely and efficiently develop, test and conduct market vaiidation aclivities. Access
to test sites and airspace, air traffic management and interfaces with\rzlevaiit local
stakeholders (General Aviation Community, general public etc).arnd ‘agencies are also
needed.

We propose to establish a programme of airspace integration trials to enable the
safe development, testing and market validation of advanced UA applications within
the existing regulatory framework

14. With the establishment of a programime of airspace integration trials within the existing
regulatory framework we intend to:

o stimulate New Zealand’s UA\indusiry development, innovation and R&D, and attract
globally leading firms and.inhovators — which in turn would generate regional and
national economi¢ beneiits

e support the MOT-led LA integration by informing the development of policy, operational
and techinalogical’raquirements (eg UA traffic management system (UTM), detect and
avoid techinoiagies) needed to enable full UA integration

e huild social licence (both with the public and existing airspace users)

¢/ connect internationally with our strategic science and innovation partners (eg Singapore
and Germany) and like-minded regulators to share best practice approaches to
regulating UAs.

The value of the programme is in the pro-active multi-agency approach

15. No direct financial incentives will be provided under the programme. Our engagements to
date indicates that for the emerging UA sector the ability to be involved in a programme that
provides a safe and efficient pathway to BVLOS operations from development to market
validation is is what is valued the most.

16. The programme will bring together selected UA industry partners and local government
entities (councils, regional economic development agencies) under one coordinated, multi-
agency, programme-managed framework that pro-actively supports airspace integration
trials.

17. MBIE will provide the overall programme management. The safe and effective delivery
supported by the key relevant agencies. MOT will provide policy input as and when
required. Airways will support the necessary airspace management, building on their
existing UTM testing and trialling activities (eg the pilot trial initiated with Auckland Council).
CAA will ensure safety and regulation of the activities through certification of the operations.
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18. It is important to note that as the regulator, the CAA will contribute to the programme where
appropriate, maintaining a degree of independence as it will need to certify operators taking
part in the trials. There is an existing and complex system with multiple different airspace
users and any activity envisioned cannot introduce new risk without appropriate mitigation
that satisfies the Director of the CAA.

19.

As the overall programme manager, MBIE will regularly inform the inter-agency leadership

group that also oversees the broader MOT-led work on UA integration, and discuss any
opportunities and challenges as they arise.

Proposed scope of the programme

There are a number of different UA applications use-categories and operations

20.

As indicated in previous advice, there is increasing investment and interest in\the

development and adoption of UA capable of transporting passengers-and cargo and
performing a wide range of other complex services. A high-level overview -of use-
categories and operations is provided in Table One below.

Table One: UA applications use-categories and operations céescriptions

Category Sub-Category | Operations description
Transport: UA Involves the movement of pegple to and from the same location (A-to-A), or to one
operations where the | Passenger SN o . .

. or more locations {A.to-B)(eg air-taxis or other passenger-carrying concepts).
purpose is the AN\
movement of a
commercially-viable Cardo Involvas ttie riovement of goods and freight from A-to-B (eg bulk or package
payload from one g freight,\or delivery of mail, medicines and products).*
point to another pd |__

Involves a broad range of complex tasks (eg telecommunications; LIiDAR, spectral

Services: UA imaging; mapping; asset inspection-; surveying; agricultural and scientific

operations where the

purpose of the flight-is %__

executed during the
flight, usind sensers
or on-hoard
eduidrpgnt:

Commierciai

analysis). These operations may be A-to A or A-to-B and may require
manoeuvring or ‘working’ in a specific area or location. *

Civil

Involves the use of UA to support the activities of civil and public sector agencies
(eg civil defence and emergency management; disaster relief; police and national
security work; surveillance of national critical infrastructure, lifelines and assets).
These operations may be A-to A or A-to-B and may require manoeuvring or
‘working’ in a specific area or location. *

* For each use-category, the operations could be conducted within line of sight of
the operator (VLOS) or BVLOS. The regulator may choose to define a middle

category of extended visual line of sight (EVLOS).

21. Depending on the environment (urban, semi-urban and rural) and types of operations, the
different use-categories present different levels of complexities and risks, and will have
different requirements in terms of development and testing airspace, final operating
airspace integration, certification, airspace management, infrastructure, and interfaces with
relevant local stakeholders and agencies.

22.

The transportation of passenger and cargo and the performance of complex services from

A-to-B BVLOS are the more advanced UA applications (Figure One, overleaf).
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Figure One: Examples of UA applications use-categories

Services Cargo Passenger >
Urban -7
- -
Lines inspections Package delivery (eg Air Taxi 7 g
medicines) _-"
- = -
Semi-urban i-r 2
- 3 =
- -
- - Y:
- )
Crop spraying P R
Rural Lo Q\e‘lé
- - \0‘ 00‘“
G \e'®
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- -
-
- = -

*The level of complexity and risk increases depending on whether operations a2ie'A-to-A or A<t5-8 and
(e)VLOS or BVLOS.

We propose to take a portfolio approach to select the airspace integration trials
within the scope of the programme

23. We propose that the programme include-a gcrifolio of airspace integration trials. This would
enable us to:

e pro-actively target specific domestic and international UA developers and operators
focused on different advancesd UA applications use-categories and operations, and be
more responsive o preseriting opportunities and emerging industry needs

o optimise the triais for difterent locations, matching locations and environments to suit
the capabilities, ne=ds and operating intent of UA developers and operators

e consider the phasing of the trials over time taking into account the different stages of
eachproject’s life cycle (from innovation and experimental testing to certified in-service
cperations)

» ~use the learnings of one trial to inform the development of the other trials in the
portfolio.

24. To select the portfolio, we propose the following criteria:

e the UA developer and operator (domestic and international) is credible with a clear
development, testing and market validation plan and evidence of, willingness to invest
and build a sustained presence in New Zealand (eg job creation)

e local government entities are supportive of the trial
e the UA application could offer outcomes beneficial and useful to New Zealand
e the trial will support New Zealand'’s vision of a thriving, innovative and safe UA sector,
and position us a location of choice for the emerging UA sector.
We recommend to commence with the development of airspace integration trials to
enable Zephyr’s testing and market validation activities in urban environments
25.  Commercial Information, Information recieved in confidence
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26.

27: Commencing the programme with Zephyr will enable us to leverage on its existing activities
in New Zealand and help with the development of other potential trials in the portfolio.

We also seek agreement to engage with a selected industry and local stakeholders
to explore the development of airspace integration trials for cargo transportation
and other UA services

28. Based on our engagements to date, there are a number of credible domestic a
international UA developers and operators that would have an interest in airspa
integration trials for UA cargo transposition and other UA services.

29.

30. We intend to consult with industry (domestic and inierne
stakeholders to assess whether there is value in, arid it would be feasible to, include their

development, testing and market valida tivities within the portfolio of trials in the

programme. <§
Defining the approach.! &pment and delivery

N\
The development an &:f safe and efficient airspace integration trials is
complex

31 Based on ents to date, for the delivery of the specific integrated airspace trials
withi the programme the following are required:

ess case by the UA developer and operator describing their approach to
developing their particular capability and use context, including a plan for progressing
@ from innovation and experimental testing to certified in-service operations

e regulatory support and information for participating organisations on safe flight
operations, acceptable test programmes and certification pathways

o identification and establishment of test locations to allow operators to test and build
competencies in an area that matches their needs

¢ engagement with local community and existing airspace users.

Further work is needed to define the approach to development and delivery

32: To ensure that the trials are safe and efficient, and the results credible and internationally
respected, we propose the following principles to define the approach to development and
delivery of the trials. The trials will:

e be co-designed with key industry partners selected to provide a stepped approach into
the New Zealand market

e Dbe clear about the different roles and responsibilities, take into account any existing
initiatives and opportunities, and manage interdependencies and expectations
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be safe and secure, requiring participants to obtain and comply with the relevant safety
certification, security and regulatory requirements

not unfairly disadvantage existing aviation participants
be evidence-based

when appropriate, provide opportunities for future international collaborations with our
strategic science and innovation partners and like-minded regulators.

We propose to consult with key industry and local stakeholders to inform the
further design of the programme

33. Working closely with MOT, CAA and Airways and the inter-agency leadershiz graup, w2 in
intend to consult with Zephyr and other selected industry (domestic and internatioriai)and
local stakeholders to assist us in further defining:

the roles and accountabilities of UA developers and operatats, iocal government entities
and central government

the design and implementation of enabling mechanisms {sucti as memoranda of
understanding and contracts) and how they wiii be standaidised, interconnected and
formalised

a roadmap of the phasing and timing-of-irials taking into account each stage of the
design life-cycle: from innovation‘@and experimental testing to certified in-service
operations

the programme managament requirements, and how these may change over time
(including the costs)

the informatiori requirements, for example whether there is a need for guidance material
on certification. requirements

thecertification requirements, including the demand on CAA’s resources

the.infrastructure requirements, including the identification and establishment of test
zenes, and airspace management

the interrelationships with other key related work under way, in particular the CAA NSS
programme, the MOT-led UA integration work, and the work Airways is undertaking on
UTM

the potential opportunities to partner and connect with other jurisdictions establishing
similar initiatives (eg Germany and Singapore)

how the success of the programme will be evaluated and how long the programme will
be needed for.

Risks and mitigations

34. As noted above, the presence of Zephyr and resulting increasing interest in New Zealand
as location for the development, testing and market validation of advanced UA provides us
with a unique opportunity to support UA industry capability development and inform the
development of a credible and robust pathway to UA integration. The programme provides
the means to safely and effectively realise this opportunity and to strengthen our current
competitive advantage. The programme also poses a number of risks.
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For the programme to succeed, it is important that there is ongoing commitment to
the selected trials

35.

36.

Based on our experience with Zephyr, depending on the complexities and the phase of
development, each trial could require up to two-three years. As noted above, we intend to
undertake further work on the approach to development and delivery of the programme,
including how long the programme will be needed for and what the resource implications for
relevant agencies will be.

MBIE can resource the project management for the establishment of the programme
Confidentiality of advice to Government but ongoing support for the further years is
contingent on baselining of the Innovative Partnerships programme appropriation as part of
the RSI Budget package. Ongoing support from the CAA and MOT is also contirigent an the
success of the UA initiative in the Enabling Innovation Budget package led by the Minister
of Transport.

It is also important that public perceptions and participants expectations are
carefully managed

37.

38.

There may be a risk that the programme be perceived bycther airspece users or the public
as favouring selected industry participants. This risk cari be imanaged though appropriate
communications and by being transparent as to the-seléction.criteria, and the approach to
development and delivery of each ftrial.

There may also be a risk that UA develchers \and operators participating in the trial expect
to receive preferential treatment to achieve certification. Another risk is that operators may
find it too challenging to obtain cettitication-{eg providing a safety case to conduct BVLOS
operations that is acceptable t0 thie CAA). These risks can be mitigated by providing clear
information to trial participants an certification requirements and likely timeframes to
achieve certification.

Next steps

39.
40.

We recommiend.you forward this paper to Hon Phil Twyford for discussion.

We wiil work closely with MOT, CAA and Airways and the inter-agency leadership group
and-consult with key stakeholders to further define the approach to development and
delivery of the trials. We intend to report back early next year with further advice and next
steps. An indicative timeline is attached at Annex Two.

Annexes

Annex One: Advanced Transport Technologies platform-play — overview discussed in September

Annex Two: Indicative Timeline
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Annex One: Advanced Transport Technologies platform-play -
overview discussed in September
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Annex One 0346 18-19

Advanced Transport Technologies platform-play:
Positioning New Zealand as the location of choice for the emerging global unmanned aircraft (UA) sector

Why the UA sector? How can we develop our compelitive advantage?

to realise it :

We have a unique opportunity ...

The UA sector is growing and future-focused ...

Globally, small and short-range UAs, aka drones, have become more °
and more common for commercial and recreational uses

We have anrisk based UA regulatory regime and .
infernationally reputable safety regulator

We need a clear vision and a pathway for UA integration in a way
that manages safety, security, and public acceptance

e We provide a microcosm to develop and bring these e Increasing international competition means we need to be fast
technologies to market and nimble

| i - _— We are a good place to conduct and invest irnR&D e We need to build specific R&D capabilities and talent, and support
4,000,000 i =a0-080 We have some existing capabilities our domestic industry to develop
3,500,000 S8,000
pespei——=s  § 8 g % 0§ | s The Ministry of Transport is leading the development of a vision for safe integration of UAs in New Zealand
1,500,000 = e o B - | . = | —| $4,000
1,000,000 | = A =B B =B = . = .—. $2,000

) ) 4 3
500,000 - - — I R - N
|

R —— S

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

1 Units (Air Vehicles) Vvalue (S Millions)

UAs capable of carrying passengers and cargo are becoming a reality

The emerging UA sector has the potential to transform how we move
goods and people, and how services are being delivered across a

range of public and private sectors.
Amir Husain, CEO of SparkCognition,
“largest new market in our lifetimes.™

... innovative and R&D intensive

Start-ups are currently the main actors within this sector.

$3 billion in funding fo start-
ups over the past five years

Technology leaders, large traditional aviation and car companies are
also investing in these new technologies

Key focus areas for R&D investments are in:

» Aviation technologies (eg positioning, detect and avoid, and air fraffic
management)

e Other technology areas (eg batteries, software, Artificial Intelligence,
sensors and lightweight materials, and data analytics)

The platform-play is nimicle and bespoke, with specific concrete actions that are specifically targeted at
the needs of the emerging UA sector:

FOCUS AREASRRCTIONS

Ensure that our
regulatery regime and
approaciicontinues to
saieiy support this
hignly innovative
sector

Facilitate testing and
trialing activities

Support our existing
industry, stimulate
start-up activities and
aftract experienced
innovators and
investors

Facilitate the
development of
domestic R&D
capabilities and talent

e Assessment of resources needed to support
operators through certification process.

o pommemamematon 5 risk profile assessment process for
enabling limited BVLOS operations
Commercial Information

¢ Input info MOT review of regulatory regime.

e Support existing technology trials

¢ Investigate current and potential future
needs for dedicated testing sites

* Explore the establishment of city based
demonstration pilots

e Use existing levers to support companies to
undertake R&D and internationalise

e Develop a targeted engagement plan to
connect domestic industry and investors with
international innovators and investors

e Develop a programme of innovation
challenges

e Facilitate the establishment of partnerships
between our research organisation and
international companies and research
organisations

e Engage with industry and tertiary providers to
support practical talent development
inifiatives

Of Scale
& Innovative
|nd0u1$fry Alignment of
. 01 Fundamental
Enabling P T i
Infrastructure— b \\C uilnee-gda kAR

09 S o i// ~ = 02

\ Alignment of
\ Commercial &
Vi | Applied R&D

03

Member of

International /

Research Community |
08

Supportive Comprehensive
Regulatory Start-up
Environment Ecosystem
04

N\
07 ‘
\/
/

Coordination Experienced Investors

across & Deep Pool
the Value Chain of Capital
06 05

where we currently are
- where we need to be to retain and build our competifive advantage






Annex Two: Indicative Timeline

*This is subject to change following further consultation
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Annex Two: Indicative Timeline

*This timeline is indicative only, and subject to change following further consultation

2019 2020 2021 I 2022 2023 Outer
N A years
Qi [@2 [ a3 [ Q4 Ql Q@ |[@3 |4 @ [@ 63 o4 | al[a2[q3[a4 |l [Q2 Q3[04
Further advice and Engagement with key Review of
decisions on domestic and international stakeholders programme *
approach to to select portfolio of trials
development and
delivery of the trials
® DA\
§ Programme Potential new partnerstiins
13 management develoged-and put in-place *
structure put in
place
Launch of programnie*
=
Conversatians Development and delivery Commercial Information, Confidentiality
start in relation'to
® Trial 1 (Zephyi) Note this process will inform the development and delivery of other trials
©
-






