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Executive Summary
Background

Vanuatu faces continued challenges in delivery 
of ‘last-mile’ services to remote island rural 
communities. The country’s geographies, 
weather, topography and expansiveness hamper 
Government of Vanuatu efforts to maintain, 
improve and expand support across all sectors, 
with health being of significant importance to 
all. Vaccination has been shown to be the most 
cost-effective health investment globally and also 
provides a natural focus for efforts to ensure 
equitable access to health services.

Significant improvements in coverage rates were 
achieved by Vanuatu’s Expanded Programme on 
Immunization (EPI) between 2013 and 2016, with 
third dose of diphtheria, pertussis and tetanus 
coverage increasing from 55.1 per cent to 81.1 
per cent and the proportion of fully immunized 
children increasing from 33 per cent to 68 per 
cent over that period. The national target is 95 per 
cent overall coverage; however, the temperature 
sensitivity of vaccines means that existing 
operational and technical solutions are unlikely to 
permit significant further gains. Thus, alternative 
solutions to achieving Vanuatu’s immunization 
targets must be explored.

The development and growth in popularity of 
remotely piloted aircraft (RPA), known commonly 
as drones, has followed a pattern similar to other 
fast-changing technologies and superficially 
drones have the capacity and potential to provide 
Vanuatu with a low-cost, low carbon emission and 
low risk transportation alternative to delivering 
specific goods to communities living at the end of 
the ‘last-mile’. Unfortunately, the widespread use 
of cargo RPA has been held back by uncertainties 
over safety and sharing integrated airspace with 
other aircraft.

A 1 June 2017 decision by the Vanuatu Council 
of Ministers (CoM) to endorse the Vanuatu 
Drone Trial (VDT) also sought to explore, with 
support from donors, the value of using drone 
technology on a commercial basis in Vanuatu, 
noting that trials that had taken place up to that 
point elsewhere in the world bear little relation to 
Vanuatu’s operating environment. 

Trial stakeholders and intent
Endorsed by the Council of Ministers on 1 July 
2017 and launched on 14 June 2017 by the 
Vanuatu Parliament, the VDT had whole-of-

Government support and was facilitated by 
numerous ministries, departments, provincial 
authorities, traditional Chiefs and communities. 
A leadership role was taken by the Ministry of 
Health (MoH) with Ministry of Infrastructure and 
Public Utilities (MoIPU) through the Civil Aviation 
Authority of Vanuatu (CAAV). 

Technical support was provided in-kind by 
the United Nations Children’s Fund (UNICEF) 
and The Global Fund for AIDS, Tuberculosis 
and Malaria with funding from UNICEF and 
the Australian Government Department of 
Foreign Affairs and Trade’s (DFAT) initiative 
innovationXchange. Considerable facilitation 
support was also provided by the following: the 
Ministry of Finance and Economic Management 
(through the Central Tender Board (CTB)); Office 
of the Prime Minister (through the Development 
Committee of Officials); Ministry of Justice and 
Community Services (through the State Law 
Office); Ministry of Internal Affairs (through 
Departments of Immigration and Customs and 
Inland Revenue); the Ministry of Foreign Affairs; 
air traffic services; and, the Vanuatu Kaljoral 
Senta.

Overall, the VDT sought to determine the 
following: 1) acceptance of the technology by 
communities; 2) feasibility of incorporating the 
logistical tool in the health supply chain; and, 
3) viability of facilitating and administering safe 
RPA-based services within Vanuatu’s national 
airspace.

The VDT offered MoH an opportunity to examine 
the current model of vaccine delivery and make 
conclusions that may potentially influence the 
wider health supply chain in the future. The 
CAAV used the VDT to nationalize New Zealand 
RPA regulations and prepare them to be formally 
adopted, with a real-world basis for understanding 
the capacity and skill requirements for wider RPA 
use in Vanuatu and developing accompanying 
procedures, formats and regulatory practices.

Investments from UNICEF, DFAT and The Global     
Fund were aimed at facilitating ‘last-mile’ health 
services and providing an opportunity to issue 
a first-ever national contract for RPA logistical 
services, against which the potential for RPA to 
deliver vaccines could be better understood and 
explored further.
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Results
The VDT accomplished much of what it set out to 
do. It has had real results, found and overcome 
some real obstacles, and mapped a way forward 
to broader and wider application of remotely 
piloted aircraft systems (RPAS) in health, whole-
of-Government, and commercial markets.

Over a nine-week phase of the VDT, two 
service contractors delivered 17 kilograms of 
vaccines, syringes and other medical and non-
medical goods to 33 different locations on Epi, 
Erromango and Pentecost Islands. All vaccines 
were delivered within acceptable temperature 
limits, with no more than one in-flight reported 
loss or delay. Flying at speeds between 40 knots 
and 54 knots (75 km/h to 100 km/h) and 400 feet 
above the ground, 55 beyond visual line of sight 
(BVLOS) flights were made, accounting for more 
than 30 hours in the air. A total of 586 children 
younger than 1 year of age, 22 children aged 
1–5 years, 368 school children and 90 pregnant 
women were vaccinated with drone-delivered 
vaccines. 

The operations allowed unexpected insights 
into the national EPI. On the negative side, 
microplanning and outreach activities were 
demonstrated to need improvement in places and 
this information will allow MoH to subsequently 
take appropriate action to address these issues. 
On the positive side, the drone deliveries 
strengthened parental engagement that resulted 
in increased numbers of children presenting for 
vaccination, which, in turn, exceeded on-island 
vaccine supplies and resulted in a temporary 
stock-out. 

The VDT clearly demonstrated the potential 
benefits of RPAS-based logistics. Given that 
community-level nurses administer both EPI 
and wider health supplies and pharmaceuticals, 
both contractors were asked by nurses to deliver 
both drugs and equipment to isolated clinics. 
This suggests any future RPAS services should 
be framed to support logistics within the entire 
national health supply chain. 

The plethora of other potential uses, ranging from 
natural resources management to commercial 
operations, suggests tremendous potential for 
shared costs/cross subsidies and thus reduced 
costs to the Government in the provision of RPAS 
service. As a result, it is recommended that, in 
future, VDT designs should enable the maximum 
use of any RPAS since a drone idle on 

the ground is a wasted opportunity to do good. 
Responsibility for optimizing operations lies with 
the private sector and its pursuit of profitability.

As the first-ever commercial use of RPAS in the 
delivery of vaccines, the ‘good news’ story of the 
VDT attracted interest from around the world, 
providing Vanuatu with considerable media 
coverage globally. Additionally, other agencies 
and Governments are interested in the lessons 
learned from the VDT. This report attempts 
to systematically elucidate and disseminate 
technical, operational and managerial lessons 
learned from the VDT.

The VDT demonstrated the technical feasibility 
and, critically, the safety of RPAS to operate 
BVLOS flights as part of a logistics network in 
an environment challenged by tough topography, 
patchy telecommunications services, non-aviation 
specialized nurses and carrying a fragile cargo 
that had to be kept at temperatures between 2° 
and 8° Celsius. The VDT successfully overcame 
these challenges to deliver a wide range of life-
saving resources to vulnerable groups within 
a particularly remote and poorly connected 
population. Moreover the VDT showed this can 
be done safely, while sharing the airspace with 
other users.

A gender-specific lens was not applied to the VDT 
from the design stage, but the purpose of the trial 
was heavily focused on reducing the burden of 
women.  Since women traditionally in Vanuatu 
society are the primary caregivers of children, any 
initiative that reduces the risk of sickness and the 
cost of treatment (including time and transport) 
will be specifically significant for women. Nurses 
in Vanuatu are predominantly women, and the 
VDT increased their agency and influence, 
expanding their perceived role from merely 
caring for the sick and children to being a portal 
to the wider world, and interlocutors within power 
structures. Nurses actively coordinated vaccine 
dispatches using handheld Global Positioning 
System units to mark landing zones and were 
visibly responsible for accessing support from the 
Government. 

The most significant expense incurred by 
contractors was the cost associated with ensuring 
international staff remained on the ground for the 
duration of the VDT (and rotating personnel in and 
out of the country when visa issues arose). The 
primary reason international staff were required 
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to carry out the VDT was its ambitious timescales. 
Should long-term operations be considered in 
Vanuatu in the future, both VDT contractors 
indicated they would recruit and train Vanuatu 
nationals to manage the operations, which would 
reduce the overall cost of RPAS services.

The VDT revealed a need for MoH contract 
management capacity as well as field inspectors, 
which are both required to optimize, expand 
and sustain future commercial RPAS-based 
services. Determination will need to be made as 
to the placement of this capacity within the overall 
Government structure, influenced in part by the 
possible use of RPAS by multiple Government 
ministries.

A force majeure loss of time to cyclonic weather 
occurred that affected both contractors.

Lessons learned and 
recommendations
Ownership and design

The time and effort taken by MoH and MoIPU to 
encourage national ownership of the VDT following 
approval from CoM and Parliament resulted in its 
smooth implementation and sustained interest 
and enthusiasm.

The decision to award a commercial contract 
for RPAS logistics and services allowed the 
Government to yield on certain points emerging 
from these first-time operations while maintaining 
control of the extent to which that flexibility 
detracted from the purpose of the VDT. A 
traditional innovation partnership would not have 
been as easy to manage or keep on course and 
the contractual status of the two companies 
has provided both with considerable credibility 
required to leverage access to private funding.

Contracting
Additional steps are advised to ensure that all 
RPAS tendering processes and agreements are 
structured in accordance with the Government 
design to prevent misalignment on understanding 
and interpretation during delivery. It is 
recommended that a Statutory Declaration be 
included in all future requests for tender (RFT)/
memorandums of understanding (MoU) that 
requires all interested parties to state they clearly 
understand all deliverables and payment terms 
and have mechanisms in place for early conflict 
resolution.

Contractual boundaries must be fully understood 
and a common, clear and coherent understanding 
achieved about contractual expectations by all 
stakeholders involved in initiatives like the VDT. 
Requests for services acted upon at the local 
level might not accord with contractual obligations 
and this is a factor that needs to be explored 
and managed through both contract design and 
orientation of key stakeholders. Since drone trials 
are an exploration of innovative space, the terms 
of contracts ought to be flexible enough to match 
the need for trials to evolve organically.

Contractors delivering RPA logistical services 
have two key reporting lines. They must report 
to and adhere to all protocols required by their 
respective aviation regulator while ensuring 
the client is not forgotten in the event services 
are disrupted and/or halted. These reporting 
responsibilities must be made clear in all future 
arrangements and may be monitored through 
minimum availability criteria included in contracts 
and other agreements. 

The RFT timescales for the VDT were tight and it 
is likely some tenders may have been excluded 
as a consequence. To mitigate this risk, the CTB 
used the VDT to explore and validate the use 
of an electronic tender box to complement but 
not replace the statutory requirement for tender 
submissions to be received in hard original copy. 
This was highly successful.

EPI/health
Phase 2 was intentionally structured to fit with 
the existing EPI cycle and delivery schedules. 
Drone deliveries at scale will necessitate a 
re-examination of EPI stock placement and 
distribution arrangements and Phase 3 will offer 
opportunity to reflect on and potentially adjust and 
refine the overall health supply chain in-country. 
RPAS-inclusive logistics networks can provide 
flexible and innovative solutions to stock-outs and 
sudden unexpected needs for supplies.

To ensure full benefit of passive temperature 
control by RPAS contractors, it must be ensured 
that all ice packs used can fit into vaccine carriers 
carried by nurses.

Media
The Government’s ownership of the VDT, supported 
by UNICEF, allowed for extensive, coordinated 
and productive media outreach activities to 
take place nationally and internationally. This 
allowed for early planning on content required 
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during key media moments, relationship building 
(Government, drone companies, communities, 
UNICEF, other supporting parties and the media) 
and an agile response to media interest in the 
VDT in the hectic week before Christmas break. 
Of critical importance was outreach to local 
communities in advance of the VDT. Early and 
repeated engagement that included a strong 
component of demonstrating how the technology 
worked with all people involved ensured smooth 
community relations during the VDT without 
community-level incident. 

Persistence by UNICEF personnel in pitching the 
VDT story to various media outlets paid as the 
New York Times reported an exclusive piece that 
subsequently attracted the attention of other high-
profile news agencies, including the Australian 
Broadcasting Corporation and Al Jazeera. The 
VDT was the first time a Government had used 
commercial drones within an existing health 
programme and the fact it was pitched as a 
‘world first’ was central to the continued interest 
in Vanuatu’s trial. The decision to emphasize the 
human angle of the VDT and the first baby in 
the world to be administered a drone-delivered 
vaccine generated more media interest than 
pitching the technical angle and focusing merely 
on the RPAS equipment and operations.

Live reporting from Vanuatu’s remote islands 
contributed to the wide-reaching media exposure 
of the VDT, but required overcoming Internet 
connectivity challenges. Media presence 
on the ground during drone operations was 
acknowledged by both contractors as having 
added to the pressure of already stressful 
operating environment. Media should be fully 
briefed prior to being permitted access to drone 
operations and warned that they must follow all 
rules requested of them or they may be asked to 
leave.

Aviation

It is recommended that all future contracts/
agreements with RPAS operations include a 
mechanism for regular project board meetings 
chaired by MoH and with a standing agenda 
item of aviation matters. This would provide a 
platform to address all issues as they arise (such 
as BVLOS flights for which air traffic controllers 
were not notified) and hopefully avoid them in the 
future.

The importance of recruiting qualified aviation 
staff for RPAS operations cannot be overstated. 

Aviation radio experience and familiarity had 
more of an impact on operating capability 
than expected. While drone operators were 
contractually obligated to have radio training 
and operating experience, it was revealed that 
some had little to no experience with aviation 
radio communications. Having a common 
understanding of aviation terminology and 
regulations is essential to ensuring the aviation 
regulator and Air Traffic Control maintain 
confidence in drone operators. To avoid 
unnecessary confusion or demands on the CAAV 
for orientation, it is strongly recommended that 
an instrument-rated commercial (or experienced 
private) pilot be required in all future RPAS 
operations.

Delivery site data collected by contractors can be 
considered proprietary unless the Government 
explicitly states a requirement for such data. 
Since surveyor quality data of delivery sites 
would reduce cost of future drone operations, 
it is recommended that in future a standardized 
format be developed for the collection of delivery 
site data. It is further recommended that delivery 
site details be collected and collated by CAAV in 
anticipation of the development of a national atlas 
of approved community RPA delivery points.

Investments in a facilitated national airspace for 
RPAS operators to demonstrate their potential to 
provide safe, compliant and valuable use of their 
equipment has had positive impact. The balance 
achieved between risk averse flight profiles and 
positive results has implications for the global 
RPAS industry and offers reference from which 
other countries may explore the viability of 
commercial RPAS operations.

Risk management forms the basis for regulation 
and oversight in the aviation sector. Specific 
operations risk assessment provides valuable 
guidance for drone operators and using this risk 
management approach would add value to future 
trials. Furthermore, risk management plans 
ought to fully embed into scrutineering activities 
and safety measures should be better planned, 
budgeted and managed. 

The VDT stretched the capacity of the CAAV 
and constrained its ability to maintain sufficient 
records.

Risk to credibility and functionality of managed 
RPAS operations arises when freelance RPA 
flights ignore regulations and safety procedures. 
Over the longer term, the viability and benefits 
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of RPAS services will remain uncertain until 
authorities are able to gazette clear and 
enforceable regulations.

It is recommended that operators be encouraged 
to familiarize themselves with the operating 
environment before they actually fly and such 
efforts be facilitated. Data sourced by Google 
Maps is unreliable and insufficient for the 
purposes of flight planning. Thus, detailed terrain 
surveillance before flights is constructive.

Gender 
Whilst the VDT delivered substantively for women 
and children as the table at right shows, explicit 
gender parity targets ought to be incorporated at 
the design stage of a trial with the selection of 
indicators to track future progress.

Data collection and ownership

Data proved to be a sensitive matter during the 
VDT and particularly distinguishing between 
contract-generated data and proprietary data. 
Data was collected over the very short time frame 
of the VDT provide insights on the suitability of 
RPAS technology to deliver vaccines and medical 
supplies. For future trials, it is recommended that 
data collection spans at least six months but 
preferably one year so that viability of delivery 
works may be determined on a periodic (rather 
than focused) basis. Additionally, subsidy from 
any party must be transparent to avoid distortions 
in cost analyses. 

Reporting on funding sources
Given the vested interests of the pharmaceutical 
industry in immunization, the Government 
requires transparency and full disclosure around 
any external funding sources, including reporting 
and data conditions. 

Future
The flexibility afforded the Government through 
two-way transport options is of significant value. 
Future RPAS engagements should ensure optimal 
service use by including two-way transport and 
allowing collection of samples, return of excess 
medicines and redistribution of supplies.

In the context of Vanuatu, a landing system is a 
preferable delivery system because it addresses 
both supply streams. With landing, community 
interaction with the RPA increases, thereby 

reinforcing ownership of the initiative by the 
community as well as contributing to increased 
perceptive value of vaccines to protect children. 
The selection of future delivery systems should 
carefully balance trial benefits with safety 
imperatives.

Any supply chain seeking to use RPA must be 
prepared to respond to increased throughput. 
This adaption is needed at all levels of EPI 
delivery in Vanuatu, including national, provincial 
and individual island distribution points.

Review of the entire supply chain, including 
recalculating the forecast and distribution 
frequency for each of the lowest distribution 
points is required to ensure maximum supply 
chain benefits from drone deliveries and to 
avoid overstocking, which leads to high levels 
of wastage. A considerable initial investment 
is required to ensure RPAS services are used 
appropriately, effectively and efficiently.

Recommendations
The VDT set out to determine the feasibility of 
the technology as an additional supplementary 
option through which the Government might 
improve ‘last-mile’ services. Having clearly 
demonstrated that the technology is capable of 
achieving that aim; operators can successfully 
adapt to the Vanuatu context and deliver safe 
and reliable services; and, most importantly, 
these services can reinforce Government 
interventions in an acceptable way at the 
community level, the following is recommended.

1. The Government consider exploring the 
long-term cost viability of RPAS services in 
an incremental manner, with aviation safety 
continuing to override all other considerations.

2. The Government explore all avenues for 
further RPAS interaction against nationally 
determined criteria and intent, including wider 
tasking across health supplies and other 
sectors.

3. The Government complete the task of 
gazetting RPA-related aviation regulations 
against which future operations would be 
undertaken, overseen and facilitated by 
CAAV.

4. The MoIPU and CAAV be encouraged to 
further engage with and support the Pacific 
Aviation Safety Office and International Civil 
Aviation Organization through the lessons 
learned from the VDT.

5. The Vanuatu National Disaster Management 
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Office and National Disaster Committee 
engage with the RPAS initiative to establish 
a structured pre- and post-disaster mapping 
database and capacity.

6. The full VDT report, with all reference 
documentation, be made public for reference 
purposes, nationally and internationally.

7. The Government continue to explore RPAS 
as a logistical service and avoid procurement 
of RPAS equipment

Taking RPAS to scale
The VDT demonstrated that testing the viability 
of RPAS has merit and provides a foundation 
on which to design and implement a trial at 
scale across the following three criteria: 1) a 
larger geographical area and population; 2) 
a wider range of tasking, not limited to health 
supplies; and 3) a longer period of operation and 
timescales, preferably at least 12 months. 

Two options have emerged, namely: commercial 
contracting; or partnering with operators able to 
offer pro bono services via private sector funding. 
Contracting cannot commence until all funds for 
the initiative are available and carries a risk of 
inflexibility. Securing a partnership against pro 
bono services, on the other hand, transfers risk to 
the operator but the Government continues to incur 
considerable costs related to engagement and 
providing oversight responsibilities. Irrespective 
of the modality selected, no further operations 
should be undertaken until the Government 
has adequately determined purpose, targets, 
measurements for achievement and internal cost 
implications for both the MoH and CAAV.

To avoid challenges similar to those encountered 
during the VDT, it is recommended that any 
further RPAS activities be administered through 
a dedicated project management unit, ensuring 
a single and unambiguous point of coordination 
and responsibility. UNICEF remains ready to 
support an RPAS-focused project management 
unit.

The cost of RPAS was not explored or analysed 
in any detail during the VDT. Estimation of 
equipment rates prepared for phase 2 could be 
utilized to calculate further operations; however, 
establishment costs are amortized over time 
and recent research  suggests that RPAS can 
only become competitive with existing logistical 
options after at least 5,000 deliveries. The fact 
that a large number of flights required to reach 
a competitive tipping point further reinforces the 
recommendations for the following: 1) the trial be 

a minimum of a 12-month operational trial period 
(through which reliability can be assessed, both 
cost utility and cost effectiveness can be fully 
examined); 2) an internal review of the entire 
health supply chain be undertaken against 
inclusion of RPAS-based logistics; and, 3) RPAS 
services be widened beyond the health sector to 
optimize equipment usage. 

Conclusion
The VDT demonstrated that technology is no 
longer an obstacle to the commercial provision 
of transportation services for small packages 
through RPAS. During the VDT, numerous arms of 
the Government had an opportunity to collectively 
engage in a national initiative that has generated 
considerable enthusiasm and interest across the 
country and internationally. Key stakeholders 
at all levels considered that an RPAS-focused 
logistic network may fit and coexist with and 
complement aircraft, trucks, and boats that have 
been used in Vanuatu to carry small, valuable, 
time-critical cargo. Such developments would be 
based on and informed by the lessons learned 
from the widely reported VDT.

The VDT generated considerable publicity for the 
national and global need to continue investing in 
‘last-mile’ access to vaccines. It has also opened 
the door to RPAS services over the entire health 
supply chain and potentially other deliveries 
across all arms of the Government. The logical 
evolution of this initiative would be to take the trial 
to scale in terms of wider supplies, over a larger 
area and for a longer period of time. 

Positive media coverage of the VDT has 
emboldened private sector funders to offer both 
contractors the opportunity to continue operations 
on a pro bono basis for the Government. This 
is being explored through discussions around 
a MoU-type arrangement in which MoH would 
define the intent, scope and purpose of deliveries. 
Against this, the MoH would be able to reassess 
entire supply chain arrangements and, once 
actual costs become clear, to make decisions 
around which system-wide incorporation of 
RPAS-based logistics might be considered.

Despite the enthusiasm for further RPA activities 
in Vanuatu, a clear line must be drawn under the 
initial trial against which future discussion, support 
and funding arrangements can be based. This 
report seeks to provide that reference point and, 
through public dissemination, ensure investments 
in Vanuatu to date carry value globally. 
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Glossary

ADS-B: Automatic Dependent   
  Surveillance-Broadcast
AGL:  Above Ground Level
ATC:   Air Traffic Control 
BVLOS:  Beyond Visual Line of Sight
C4D:   Communication for Development
CAAV:  Civil Aviation Authority of Vanuatu
CASA:  Civil Aviation Safety Authority  
  (Australia)
CoM:  Council of Ministers (Vanuatu)
CFIT  Controlled Flight into Terrain
CTB:   Central Tender Board (Vanuatu)
CTAF:  Common Traffic Advisory   
  Frequency
DFAT:   Department of Foreign Affairs  
  and Trade (Australia)
DSA:   Daily Subsistence Allowance
EPI:   Expanded Programme on   
  Immunization (disambiguation:  
  Epi island)
FAA:  Federal Aviation Administration  
  (United States)
ICAO:   International Civil Aviation   
  Organization
LVC:   Lake Victoria Challenge
MoH:   Ministry of Health (Vanuatu)
MoIPU  Ministry of Infrastructure and   
  Public Utilities (Vanuatu)
MoU  Memorandum of Understanding
NOTAM:  Notice to Airmen
NVS:  National Vaccine Store
OED:   On-site Equipment    
  Demonstration

OPV:  Oral Poliomyelitis Vaccine
PASO:  Pacific Aviation Safety Office
ReOC:  RPA Operator’s Certificate
RFT:   Request for Tender
RPA:   Remotely Piloted Aircraft
RPAS:  Remotely Piloted Aircraft System
SLO:   State Law Office (Vanuatu)
SOP:   Standard Operating Procedures
SORA:  Specific Operations Risk   
  Assessment (released by the  
  Joint Authorities for    
  Rulemaking of Unmanned   
  Systems)
TA:   Technical Advisor
TC:   Tropical Cyclone
TRBR:  Telecommunications    
  Radio communications   
  and Broadcasting Regulator   
  (Vanuatu)
UAS:   Unmanned Aerial System
UAV:   Unmanned Aerial Vehicle
UNICEF:  United Nations Children’s Fund 
VDT:   Vanuatu Drone Trial
VTOL:  Vertical Take-Off and Landing
VUV:  Vanuatu Vatu
WHO:   World Health Organization
 

 

drone report .indd   11 13/09/2019   8:14 PM



12

Section 1 
Overview
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Technology has and continues to change the 
world we live in at ever increasing pace. It is said 
amongst innovation circles that our children are 
most likely to work in jobs that have yet to be 
defined while promising technology can struggle 
to attain commercial viability.

Remotely piloted aircraft (RPA), commonly 
referred to as drones, fall squarely into this 
challenge. Functional for decades in the military 
sphere, the adoption of drones for civilian 
use generally has focused on specific tasks, 
resulting in bespoke equipment. Technology is 
changing and improving at unbelievable pace, 
yet the potential to harness drones for uses 
other than photographic platforms such as the 
Phantom range remains low and procurement 
of drones for commercial use traditionally has 
carried little confidence of ongoing support from 
manufacturers.

Thus far, drone use predominantly has focused 
on imagery, yet their greatest potential lies in 
transportation and the provision of direct and 
tangible value on-the-ground recipients when 
clearly linked to accountability for operations 
and safety. Airborne cameras have prompted 
concerns among communities that have 
interacted with them; however, perceptions about 
transport drones are generally positive.

Globally, numerous partnerships have seen 
drones used for transportation, some of which 
have been taken to scale as in the case of Zipline 
in Rwanda. National aviation authorities have 
facilitated commercial transportation by drone 
through exemptions or special permissions to 
allow for agricultural and medical trials. The 
data from such operations has been largely 
self-reported by drone operators and few details 
about benchmark costs have emerged to date.
Vanuatu is a country archipelago comprising 
more than 80 islands stretching almost 1600 
km from north to south and including over 68 
inhabited islands. The dispersed population 
is largely agrarian and the infrastructure and 
transport systems are extremely limited. Provision 
of essential services is challenged by logistical 
costs, physical barriers and climatic conditions. 
Continued improvement in access to services is 
increasingly expensive and the Government is 
exploring alternatives that can improve access, 
reliability and efficiency, whilst reducing cost.
The Vanuatu Council of Ministers (CoM) 
mandated a partnership between the Ministry of 

Health (MoH) and the Civil Aviation Authority of 
Vanuatu (CAAV) to explore the commercial use 
of drones in the delivery of vaccines. Vaccines 
were chosen as the initial focus because they 
are high-cost, high-return commodity and 
service. The Vanuatu Drone Trial (VDT) was 
funded by UNICEF, the Australian Government 
Department of Foreign Affairs and Trade (DFAT) 
innovationXchange and The Global Fund to 
Fight AIDS, Tuberculosis and Malaria (The 
Global Fund). The VDT provided an opportunity 
for the MoH to manage remotely piloted aircraft 
systems (RPAS) and demonstrate the capacity 
of drones as a viable tool for the Government to 
consider in overcoming long-standing logistical 
hurdles. Provision of support to the CAAV – the 
authority responsible for regulating the country’s 
air transport industry – allowed the CAAV to test 
and refine RPA regulations, assess the safety 
of integrating drones into national airspace, 
establish internal systems and determine capacity 
requirements for the country to fully harness the 
potential of RPAS.

The VDT offered contractors a fully commercial 
opportunity to demonstrate the potential of 
incorporating RPAS into the logistical portfolio 
available to the Government. These contractors 
are also working toward full certification for 
operations beyond visual line of sight (BVLOS) 
through an internationally-recognized certification 
process. Certification in Vanuatu will provide 
contractors with a basis for claiming equivalency 
to other member states of the International Civil 
Aviation Organization (ICAO) for future contract 
tendering submissions.

UNICEF and The Global Fund are both supportive 
of innovation that shows potential to improve 
the lives of people and communities, especially 
the most marginalized and vulnerable. The 
results of the VDT will be available to national 
governments, the RPAS industry and the general 
public. It is hoped that by creating a reference 
point, the impasse over commercialization of 
drone transport can be overcome and the tool’s 
potential can be unlocked.

1.1. Vanuatu main facts

The Republic of Vanuatu is one of the 14 countries 
and territories in the Pacific region. It is a Y-shaped 
archipelago composed of 83 islands of volcanic 
origin that spans 1,600 km in the north-south 
direction. The highest point in Vanuatu is Mount 
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Tabwemasana, at 1,879 metres on the Island of 
Espiritu Santo. Vanuatu’s total area is roughly 
12,200 square kilometres2 and the population 
was estimated to be 272,459 in 2016.3

1.2. Challenges and Opportunities

The challenges of access, limited infrastructure, 
expensive and minimal transport options all have 
an impact both on the ability of the Government 
to provide reliable services and the community 
to access those provided. Vanuatu’s air transport 
fleet is largely antiquated and both cost and 
reliability impact the availability of the few 
suitable airfields that exist in the country, which 
are subject to weather conditions and local 
maintenance. Road networks are limited and in 
variable state of repair and access to inexpensive 
fuel is problematic, hence many islands are fully 
reliant on unkempt walking tracks. 

Movement of both supplies and passengers is 
primarily via sea. But the lack of a significant 
commercial shipping fleet makes scheduled 
sea transport to most communities and many 
islands uneconomical. A five-year subsidized 
shipping initiative funded by the World Bank has 
yielded an increase in commercially-viable route; 

however, small, privately-owned, single engine 
open fiberglass canoes continue to serve as the 
backbone of Vanuatu’s transport needs.

RPAs were compared to motorcycle transport in 
a trial carried out by the United Nations Children’s 
Fund (UNICEF) in Malawi. A similar comparison 
was not feasible in Vanuatu because motorcycles 
are largely unknown in and most transportation 
tracks too rough even for use by all-terrain three-
wheeler or four-wheeler vehicles known as 
quads. Consequently, ‘out-of-the-box’ thinking 
and innovation is required to explore previously 
untested alternatives to meet Vanuatu’s 
transportation needs. Moreover, the Government 
has to overcome the additional complicated 
logistical hurdle of delivering vaccines in a 
temperature-controlled manner. 

RPAs have continued to evolve and the 
technology on offer, although previously untested 
in a real world commercial transport challenge, 
had enough potential to justify an exploratory 
investment to assess viability for their use in 
Vanuatu. 
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Section 2 
Vanuatu Expanded Programme 

on Immunization
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2.1. The Expanded Programme on Immunization 
in Vanuatu

The Expanded Program on Immunization (EPI) 
was established by the World Health Organization 
(WHO) and UNICEF in 1974 to develop and 
expand immunization programmes throughout 
the world. When it was launched, the EPI 
focused on the following six vaccine-preventable 
diseases: diphtheria; pertussis; tetanus; polio; 
tuberculosis; and measles. Since its introduction, 
there have been remarkable reductions in global 
burden diseases, including, for instance, polio. 
Activities subsequently have widened since 
the introduction of EPI to incorporate vaccine-

preventable diseases such as rubella; hepatitis 
B; Haemophilus influenza type b; and, other 
diseases based on country disease profile and 
priority.

The EPI in Vanuatu started a few decades ago 
under the MoH, initially targeting six diseases 
and subsequently expanding to target nine 
diseases nationally. Human papilloma vaccine 
was introduced in 2018 in Shefa Province as 
a pilot. To reduce diarrhoea and pneumonia 
diseases among children, Vanuatu also plans to 
introduce rotavirus and pneumococcal conjugate 
vaccine into the routine EPI.

Time/Age Vaccine
Birth Hepatitis B birth dose and anti-tuberculosis vaccine 

bacille Calmette-Guérin
6 weeks Pentavalent first dose (hepatitis B, Haemophilus 

influenzae type b, diphtheria, pertussis and tetanus) 
and first dose of oral poliomyelitis vaccine (OPV)

10 weeks Second dose of pentavalent and second dose of OPV

14 weeks Third dose of pentavalent; third dose of OPV and first 
dose of inactivated poliovirus vaccine

12 months Measles and rubella
Primary school (Class 1) First dose of tetanus diphtheria and fourth dose of OPV
Primary school (Class 6) Second dose of  tetanus diphtheria and fifth dose of 

OPV
Pregnant women Tetanus diphtheria

Table 2.1. Vanuatu’s national Expanded Programme on Immunization schedule 

The situation of EPI

In 2013, Vanuatu reported the lowest 
immunization coverage rates in the Pacific 
region. There was wide disparity in coverage and 
numbers of children missed when comparing 
between provinces. A measles outbreak in 2014 
exacerbated by the 2015 category 5 Tropical 
Cyclone (TC) Pam exposed the fragility and 
multiple vulnerabilities of immunization activities, 
practices and infrastructure in Vanuatu.

UNICEF partnered with MoH in 2014 to improve 
both routine immunization coverage and the 
associated supply and cold chain. A Reaching 
Every District/Zone strategy was implemented 
that focused on the following: microplanning; 
resource allocation for outreach services at the 

health facility level; use of data for action; and, 
supportive supervision. Routine immunization 
coverage rates have improved gradually and 
a 2016 coverage survey identified significant 
improvements of up to 30 per cent in routine 
immunization coverage compared with results 
reported in the 2013 Demographic and Health 
Survey. Third dose of diphtheria, pertussis and 
tetanus coverage increased from 55.1 per cent 
in 2013 to 81.1 per cent in 2016. First dose of 
measles-containing vaccine coverage improved 
from 52.6 per cent in 2013 to 84 per cent in 2016 
and the proportion of fully immunized children 
increased from 33 per cent to 68 per cent over 
the same period.
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Table 2.2. Percentage coverage of all vaccines for a single birth cohort, comparing children aged 
12–23 months (n=1185)* from Vanuatu Vaccination Coverage Survey with results of previous 
survey data for single birth cohort (age 12–23 months)4

Vaccine Multiple Indicator 
Cluster Survey vaccine 
coverage**

Demographic and 
Health Survey vaccine 
coverage§

Vanuatu Vaccination 
Coverage Survey 
2016: % coverage 
12–23mo* at time of 
survey (95%CI)^ by 
card or recall*

Year 2007 2013 2016
Anti-tuberculosis 
vaccine (bacille 
Calmette-Guérin)

80.6% 72.9% 94.6% (92.5–96.8%)

Diphtheria, pertussis 
and tetanus; 
Haemophilus 
influenzae type b; 
hepatitis B (first dose 
pentavalent)

78.5% 76.2% 94.0% (91.6–96.4%)

Diphtheria, pertussis 
and tetanus; 
Haemophilus 
influenzae type b; 
hepatitis B (third dose 
pentavalent)

63.4% 55.1% 81.1% (77.5–84.7%)

Three doses of oral 
poliomyelitis vaccine

61.1% 52.0% 81.3% (77.7–84.9%)

First dose of measles-
containing vaccine

52.5% 52.6% 84.0% (79.9–88.0%)

*The cohort of children in the 2016 Vanuatu Vaccination Coverage Survey used for estimation of MR coverage is 24–35 
months (n=1028), as the routine MR vaccine is given at age 12 months.^95%CI = 95% confidence interval
**Multiple Indicator Cluster Survey vaccination coverage: percentage of children aged 12–23 months immunized against 
childhood diseases at any time before the survey by vaccination card or Mother’s report, Vanuatu, 2007 (n=342)
§Demographic and Health Survey coverage: percentage of children aged 12–23 months who received specific vaccines at 
any time before the survey, by vaccination card or mother’s report, Vanuatu, 2013 (n=303),^95%CI = 95% confidence interval
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Increases in routine immunization coverage 
rates have been achieved through ongoing and 
intensive efforts to implement the following key 
activities: health facility microplanning across 
the country; continuous use of immunization 
data; regular support for outreach activities in 
priority areas by channeling additional funds to 
the health facility level; and, regular supportive 
supervision provided from the national and 
province levels. Other contributing activities 
include improvements to the immunization supply 
chain (especially the cold chain capacity) and 
improved MoH capacity related to programme 
management, data management and supportive 
supervision.

Immunization service delivery

Immunization services in Vanuatu are delivered 
and regulated by the MoH, with vaccinations 
administered by trained health workers including 
nurses, midwives, nurse practitioners and 
doctors. MoH’s role delineation policy allows 

for vaccination at hospitals, health centres, and 
health dispensaries through a combination of fixed 
and/or outreach immunization sessions. Fixed 
clinic sessions are designed to target mothers 
who travel to health facilities and normally occur 
weekly (depending on the size of the catchment 
area and its target population). Outreach sessions 
are provided at aid posts (the most decentralized 
health facility) in remote communities by health 
workers who travel to via various means of 
transport from cold chain-capable health facilities. 
Aid posts are staffed by village health workers 
who provide basic community health services, 
but are not authorized to vaccinate.

Vanuatu has 141 health facilities that provide 
fixed clinic immunization services. Hospitals 
mainly administer birth dose vaccinations, 
vaccinations for pregnant women during the 
provision of antenatal care and other routine 
programmes during outpatients. Health centres 
and dispensaries provide all routine immunization 
as stipulated in the national EPI schedule. 

Target population for immunization 
programmes

The EPI is structured to provide services to 
the entire population, with a focus on children 
younger than one year of age, pregnant women 
and school children. Each group receives different 
scheduled vaccines. The target population for 
each health 

facility and associated aid post is relatively small. 
In 2018, the average target population of children 
younger than one year of age was 71. Urban 
facilities serve significantly larger numbers (680) 
than rural equivalents (48). 

Malampa Penama Sanma Shefa Tafea Torba Total
Referral 
hospitals

- - - 1   2

Provincial 
hospitals

1 1 1 - 1 1 4

Health 
centres

9 6 6 6 4 3 36

Dispensaries 19 23 23 13 13 5 99
Total 29 30 30 20 18 9 141

Table 2.3. List of health facilities in Vanuatu* 

*Based on 2017 database, excluding aid post.
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Province Target 
population 
children under 1 
year in 2018

Number of 
health centres

Number of 
dispensaries

Average target 
population per 
health facilities*

Tafea 1,380 4 13 81
Malampa 1,093 9 19 39
Penama 1,217 6 23 42
Shefa 2,945 6 13 155
Torba 378 3 5 47
Sanma 1,985 8 18 76
Total 8,998 36 91 71

Urban 3,152 3 2 630
Rural 5,846 33 89 48

*Hospitals excluded because they only provide birth dose vaccination and service the same population as health centres and 
dispensaries in urban areas.

For detailed budget by province, refer to Annex 

2.2. The immunization supply chain

The Vanuatu medical supply chain has the 
following three levels: national; provincial; and 
service delivery. 

The National Vaccine Store (NVS) receives 
vaccines from and procured through UNICEF on 
an annual basis (for routine activities). Additional 
supplies are provided from UNICEF on request 
through special supplemental exercises. The 
NVS operates with a maximum stock of 12 
months and a safety stock of three months. EPI 
facilities exist in each of Vanuatu’s six provinces 
for vaccine storage and each province receives 
vaccines and other immunization supplies directly 
from the NVS. Provincial facilities maintain a 
maximum vaccine stock level of three months 
with a one-month safety stock. These vaccines 
are subsequently distributed to over 120 service 
delivery units. Health care centres are permitted 
a maximum stock level of one month, with a 
safety stock of two weeks.

A few exceptions to the storage level protocols 
described above are required to overcome 

supply chain barriers in Vanuatu. To address sub-
provincial distribution challenges from Penama 
Province’s EPI facility on Ambae Island, the 
MoH established a secondary island-level hub 
storage facility in the centre of Pentecost Island, 
which receives NVS supplies directly. Access to 
facilities in northern Torba Province is easiest 
directly from the NVS. Additionally, some health 
facilities, such as Mataka Health Centre on Gaua 
Island, are most effectively supplied directly from 
the NVS and because of poor logistical reliability 
are permitted to hold more than one month of 
stock.

The EPI distribution system is premised on 
a “pull” arrangement, whereby the vaccine is 
requested by staff at lower level facilities and 
dispatched accordingly from distribution centres. 
(This arrangement is illustrated below in Figure 
2.1.) Upper level distribution points, located at 
provincial and national levels, monitor reported 
vaccine use and adjust dispatch volumes to avoid 
stock-outs at lower level facilities. The distribution 
of vaccines and immunization supplies takes 
place by air, road and sea depending on the 
location and accessibility of the target facility.

Table 2.4. Target population for immunization programmes per area 2018* 
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Figure 2.1. Vaccine supply chain in Vanuatu

2.3. Challenges in reaching every child in Vanuatu
The Vanuatu Health Sector Strategy 2017–2020 
stated a national immunization target of 95 per 
cent coverage of third dose of diphtheria, pertussis 
and tetanus. Despite recent improvements in 
routine immunization coverage rates, the country 
continues to struggle to achieve its targets. Annual 
data shows coverage rates are chronically low in 
pockets in the country and especially remote and 
rural areas.

For immunization coverage by year at the zone 
level in Vanuatu, refer to Annex 2.2.

Geographical challenges

Over half Vanuatu’s population of 272,4595 is older 
than 24 years of age, and three quarters live in 
rural areas, according to the World Bank Group’s 
World Development Indicators. Accessibility to 
and equity of services is a serious challenge 
across all sectors. The country’s vulnerability 
to a range of natural threats, including frequent 
tropical cyclones, earthquakes and volcanic 
eruptions exacerbates this still further.
Supply chain challenges

In addition to the aforementioned challenges, 
the supply chain is adversely impacted by 
geographical spread, poor logistical infrastructure, 
and high transport costs especially to and within 
rural and remote areas. Full road networks and 
regular transportation services do not exist on 
most islands. Many villages are only accessible 
by foot via long, slippery tracks through deep 
rainforests. Boat services are irregular and 
unpredictable as they are subject to weather and 
sea conditions. Most who travel by sea rely on 
small, single engine open boats that are privately 
rented on a daily basis at significant cost. 

Hence, for the reasons explained above, 
supply chains are expensive and unreliable 
for Government services to reach Vanuatu 
communities. Supply chain issues related to 
health-vulnerable vaccines and other health 
supplies result in delays, disruptions in plans 
and frequent vaccine and medical supply stock-
outs at the service delivery level. Maintenance 
of the vaccine cold chain, including solar-based 
equipment, is equally difficult, creating uncertainty 
around the viability of vaccine storage across 
outlying communities and directly contributing 
to low vaccination coverage rates in remote and 
rural areas.
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A 2016 vaccination coverage survey revealed 
the three most common reasons mothers cited 
for non-vaccination of their children to be the 
following. Nearly one third of mothers (27.7 per 
cent or 536) surveyed said they “forgot to go” 
have their children vaccinated. One in five (20 
per cent) said vaccine was “not available” and 
18.6 per cent said they did not have a means of 
transportation to and/or access to a distant clinic. 
The survey underlined the need for the MoH to 
either address supply chain challenges or reduce 
reliance on the cold chain at a sub-provincial 
level to achieve and sustain targets for routine 
immunization coverage. 

Human resources 

Vanuatu has a limited recurrent budget and 
many posts across the Government structure 
remain vacant. At the service delivery level, an 
absence of trained personnel significantly affects 
EPI. Only 39 per cent6 of health facilities are 
staffed with personnel qualified to vaccinate 
community members and 61per cent of health 
facilities rely on outreach support services 
provided by colleagues who visit from the 
nearest neighbouring facilities. Mobile outreach 
is usually conducted a minimum of four times per 
annum to ensure remote children have sufficient 
access to vaccination services and all scheduled 
vaccine doses are administered within one year 
of the recommended Government immunization 
schedule. Operational costs for outreach 
immunization activities are consequently higher 
than immunization services delivered by resident 
health staff members. The opportunity cost of 
suspended services elsewhere can also be 
substantial. 

Operational costs for immunization service 
delivery 

The cost to reach all children in Vanuatu with all 
scheduled immunizations is very high by global 
standards. The in-country operational cost of 
reaching every Vanuatu child with all scheduled 
vaccines is estimated at VUV2,153 (US$18.9) 
per child7 based on a review of 2018 microplans 
and comparison of the target population with the 
health facility budget plan. This figure excludes 
costs associated with salaries, vaccines and 
maintenance of health facilities.

Transport accounts for 72 per cent of EPI 
operational costs. If nurses are required to stay 
overnight during outreach activities, a daily 
subsistence allowance (DSA) is paid. DSA 
fees account for an additional 19 per cent of 
all EPI operational costs. Hence, these costs 
combined account for 91 per cent of outreach 
costs. Communication is supported via provision 
of monthly phone credits to nurses undertaking 
outreach, which allow them to arrange plans 
with community Chiefs, report on activities 
and regularly share data with their respective 
provincial health authority. Other operational EPI 
costs include stationary and propane gas to fuel 
back-up refrigerators within the cold chain. 

Given the very small target population and 
scattered community only accessible by boat, 
Torba Province has the highest cost per child 
of delivering immunization services. Penama 
Province, which has more health facilities than 
any other province in Vanuatu, ranks second 
in cost per child due to its highly dispersed 
population and high travel costs. Most health 
facilities rely on budgetary allocations from the 
MoH to fund their respective annual budget 
plans. Supplementary funding provided to MoH 
by development partners (including UNICEF) has 
been used to assist MoH to meet Vanuatu’s EPI 
commitments. 

Province Target population 
<1 2018

Annual budget 
(VUV)

Cost per child 
(VUV)

Cost per child in 
USD

Tafea 1,380 2,261,000 1,638 14.4
Malampa 1,093 2,883,000 2,638 23.1
Penama 1,217 4,090,000 3,361 29.5
Shefa 2945 2,548,800 865 7.6
Torba 378 1,744,000 4,614 40.5
Sanma 1,985 5,844,000 2,944 25.8
TOTAL 8,998 19,370,800 2,153 18.9

Table 2.5. Operation costs* in reaching every child in Vanuatu based on 2018 health facility 
microplanning
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2.4. The case for remotely piloted aircraft 
systems in vaccine delivery

The MoH has reached a plateau in terms of 
achieving further gains in immunization coverage. 
The national target of an overall coverage rate 
of 95 per cent third dose of diphtheria, pertussis 
and tetanus remains out of reach. The combined 
challenges of staffing shortages, expensive and 
time-consuming access to target populations, 
high opportunity costs around outreach and 
ongoing difficulties in cold chain maintenance 
have prompted the Government of Vanuatu 
to seek alternatives to improve efficiency and 
reliability in its delivery of immunization services. 
Superficial analysis suggests the use of RPAS in 
the delivery of immunization services would offer 
multiple benefits and could be an effective tool 
through which to augment and improve existing 
vaccine distribution systems. The costs for RPAS 
services would not be necessarily cheaper than 
transportation modes that have been used in the 
past to deliver vaccines, especially given that 
delivery of vaccines by RPAS does not eliminate 
the need for nurses to travel to provide outreach 
services to administer vaccinations. However, an 
RPAS-based logistical service may improve the 
accuracy of call-in vaccine orders, eliminate the 
guesswork that has gone into estimating vaccine 
needs in the past and have a positive effect on 
resulting over/under carriage of stock to field. 
While nurses would still be required to travel to 
the field and required to spend time away from 
their home stations, trained medical personnel 
who administer vaccines would be able use 
their travel time more efficiently and focus on 

performing their professional outreach duties 
rather than the manual labour of lugging vaccine 
cold boxes.

An effective RPAS service for vaccines also 
would be expected to offer opportunities for the 
transport of broader and life-saving medical 
supplies. Should inclusion of RPAS prove 
effective, community-level cold chain equipment 
could become redundant and alleviate the MoH 
of associated maintenance costs and having 
to manage climate-related disruptions to the 
delivery of EPI services. Tropical cyclones occur 
frequently, for instance, which have a tendency 
to damage solar panels that are essential to the 
cold chain.

Phase 1 and Phase 2 of the VDT were designed 
to prove the concept and technology as explained 
in this report. That said, the first two phases of 
the VDT highlighted the potential of RPAS use in 
vaccine delivery to achieve the following: 

1. an overall reduction in medical supply costs 
as a result of fewer losses, expiry of medicines 
and/or overall stock reductions facilitated by 
opportunities through the use of RPAS for 
flexible delivery / redistribution; and, 

2. reductions in cold chain equipment costs 
because of a reduced need for decentralized 
refrigeration and resultant procurement and 
maintenance cost savings.
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Section 3 
The Vanuatu Drone Trial
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3.1. General design

The VDT was developed as a Government initiative 
to explore the use of cargo RPAS for essential 
commodities delivery that was sponsored jointly 
by MoH and Ministry of Infrastructure and Public 
Utilities (under which CAAV is administered). 
Vanuatu 2030: The People’s Plan is the country’s 
National Sustainable Development Plan for the 
period 2016–2030 that sets out a national vision 
for a stable, sustainable and prosperous Vanuatu 
and demands new ways of thinking about, and 
implementing development strategies. In line with 
Vanuatu 2030, the VDT was endorsed on 1 June 
2017 by the CoM (also known as Cabinet), which 
requested and mandated UNICEF to support and 
solicit funding for the undertaking on behalf of the 
Government of Vanuatu. The VDT subsequently 
members of the Vanuatu Parliament were 
familiarized and officially launched it on 14 June 
2017. 

The VDT was structured to explore use of RPAS 
as a solution to vaccine challenges, with the 
possibility of widening use of the tool to cover 
general carriage of general health supplies and 
materials. The VDT was designed to be carried 
out in the following three well-defined phases.

Phase 1 (concept)

Phase 1 was originally structured as a self-
funded, open and scored challenge for the 
international RPAS community and cargo RPAS 
service providers. Participants were invited to 
Efate Island in the third week of August 2017 to 
demonstrate their technical capacities in cargo 
delivery via RPAS. 

In return for this investment, companies would 
receive publicity, exposure to Government 
ministries, departments and agencies, and obtain 
a score that subsequently could be used as 
proof of experience and to comply with “proven 
experience” requirements under the Phase 2 
terms for procurement of services.

The Phase 1 challenge required participants to 
complete three successful and scored flights, 
following a predefined flight path and passing 
through a series of waypoints or gates defined 
by Global Positioning System coordinates 
(latitude, longitude, elevation). (Refer to Annex 
3.1). One waypoint en route (referred to during 
the challenge as Waypoint 8) was designated a 
delivery site for a package containing inactivated 
vaccines. Landing at the delivery site was not 
required. Equipment specifications, delivery 
systems, and airborne vaccine carriers were 
open to participants’ choice and preference, 
but vaccine temperature had to be maintained 
between 2° and 8° Celsius. 

Table 3.1. Requirements for RPAS participating in Phase 1

Characteristics Requirement
Size No limit
Weight No limit
Configuration Fixed wing, multirrotor, or a combination of the two 

(hybrid)
Propulsion Electric, internal combustion, or a combination of the 

two (hybrid)
Payload 1.50 kg, minimum
Range 50 km, minimum
Data link Real time
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Figure 3.1. Flight path for Phase 1 

Tremendous enthusiasm initially was shown for 
Phase 1 by the international RPAS community, 
and more than 20 participants registered through 
the website of the UNICEF’s Office of Innovation in 
New York. One month prior to the planned launch 
date for the Phase 1 challenge in August 2017, 
teams from the United States, United Kingdom, 
Israel, Spain, Australia, and New Zealand had 
registered, requested clarification, completed 
the requisite online questionnaire, and attended 
online meetings.

A selection panel, chaired by the Director of Public 
Health, which included the Director of CAAV, 
and the Chief of UNICEF Vanuatu Field Office 
reviewed online applications and endorsed the 
project manager’s recommendation that seven 
participants be selected. The selected participants 
had been assessed as having demonstrated solid 
knowledge on cargo RPAS, proven experience in 
cargo delivery, and market leadership. A list of 
selected participants is provided in Annex 3.2.
Unfortunately, of the seven participants selected, 
only Volans-i from San Francisco, California 
agreed to sign a letter of intent to participate 
(presented in Annex 3.3) and all other parties 
officially withdrew from the selection process. 
MoH and UNICEF ran a risk assessment and 
management plan for the postponement of Phase 
1, which is presented in Annex 3.4. Hence, it was 
agreed to that the activities originally proposed 
for Phase 1 subsequently would become part of 
the contractual requirements for Phase 2. 
An online survey (see Annex 3.5) solicited 

feedback from all parties, analysis of which 
helped map the size of the registered companies 
(see Annex 3.6), and redefine Phase 1 and 
Phase 2 accordingly. The survey also provided 
respondents with an opportunity to explain why 
they withdrew from Phase 1. The most common 
cited reasons for withdrawal from the selection 
process included the following.

• Cost: Survey respondents from the United 
States, United Kingdom and Europe said 
the costs of participating in the trial proved 
prohibitive and estimated air travel, living 
allowances and shipping required equipment 
to Vanuatu to be in excess of US$20,000. 
Respondents from Australia projected costs 
to be US$5,000–US$10,000.

• Logistics/tight schedule: Respondents 
also pointed to constraints related to 
transporting (via air and/or sea) items 
essential to participate in the trial from 
overseas to Vanuatu. Vanuatu is not serviced 
by dedicated cargo aircrafts. Restrictions 
preclude the carriage of dangerous goods, 
including lithium polymer batteries, aboard 
commercial passenger aircrafts while the 
transport of items to Vanuatu by sea requires 
a minimum of one month. A United Kingdom 
company said it was unable to ship its 
equipment because the cargo doors fitted to 
the passenger-configured Boeing 737s that 
service Vanuatu were deemed too small. 
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• Ongoing commitments: Survey respondents 
said they were not able to participate in the 
trial because they did not have the required 
capacity as most of their resources already 
were allocated to ongoing contracts and 
activities.

• Interest in applying directly to Phase 2: Some 
survey respondents said the opportunity 
afforded by participating in Phase 1 to 
enhance visibility and receive evidence of 
prior experience’ as required to proceed to 
Phase 2 were insufficient justification to self-
fund participation in Phase 1 of the trial. These 
respondents said they had opted instead to 
wait for the official procurement of Phase 
2, although in hindsight none subsequently 
submitted applications in response to a 
tender process released in 2018.

• National security: Some respondents said 
they had failed to secure the military approval 
in their countries of origin required to export 
RPAS equipment.

In parallel with preparations for Phase 1 of the 
VDT, several other RPAS initiatives were either 
in development or had already commenced 
elsewhere. 

For instance, participation in a Lake Victoria 
Challenge (LVC), sponsored by the World 
Bank in Mwanza, Tanzania, originally had been 
approached in a manner similar to the VDT in 
terms of the requirement of participants to self-
fund completion of Phase 1. The LVC originally 
was to consist of flying a route to deliver health 
supplies; a symposium with experts in the field 
of regulations, drone technology and logistics; 
an exposition to showcase advances in systems 
and technology; and, recreational activities such 
as drone races. After UNICEF shared with LVC 
organizers in 2018 the challenges that had been 
experienced in Phase 1 of the VDT, the LVC 
organizers said they were confident they were not 
experience similar setbacks. However, the LVC 
was postponed in October 2018 for 12 months.
Since 2013, the United States Federal Aviation 
Administration (FAA) has gradually designated an 
increasing number of RPA test sites in the United 
States (seven as of the writing of this report per 
https://www.faa.gov/uas/programs_partnerships/
test_sites/), allowing an increasing number of 
companies to test UAS under FAA regulations. 
These FAA sites offer US companies a lower cost 
alternative to the relatively unregulated free skies 

in Africa and elsewhere, which previously were 
used to test UAS prototypes.

Phase 2 of the VDT was conceived as an open 
and public procurement process, with the release 
of three tenders for the commercial delivery 
of vaccines to communities on the Islands of 
Pentecost, Epi, the group of islands known as 
the Shepherd Islands, and Erromango Island. 
Under the procurement process, the MoH was 
to act as purchaser with support from CAAV 
and with UNICEF providing technical support. 
These tendering processes were to result in 
official Government contracts and, as such, 
had to accord with all associated national 
laws and procurement procedures, including 
Central Tender Board (CTB) and CoM approval 
processes. 

The objectives of Phase 2 were to test the 
viability of the commercial contracting by the 
Vanuatu Government of logistical services to 
service immunization workers over a nine-week 
period; and, to assess the feasibility of RPAS as 
a tool to overcome monthly ‘last-mile’ vaccine 
delivery challenges. It was expected that lessons 
learned and data collected by MoH, UNICEF and 
donors would generate evidence and improve 
understanding related to the feasibility of RPA 
as a tool in addressing ‘last-mile’ service delivery 
barriers. During the execution of these contracts, 
the implied capacity demands amongst all key 
actors (drone companies, health workers, and the 
community) would be explored and documented 
to inform future RPA use. This translated into the 
following three core focus areas.

• Operations and drone companies: Assess 
safety and both technical and operational 
considerations and capacity. Apply and 
refine CAAV regulations related to the use 
of commercial RPA in Vanuatu. Evaluate the 
size and effectiveness of the contractors’ 
team and fleet deployed. Verify range, 
autonomy, payload, communication systems. 
Evaluate effectiveness and reliability of the 
cold supply chain. Refine standard operating 
procedures (SOPs) and protocols proposed 
by the contractor and reviewed by designated 
representatives from the MoH, EPI and CAAV. 

• Health workers: Integration of RPA within the 
health system and acceptance by MoH staff. 
Evaluate the use of RPA as an alternative 
mode of transportation within the EPI. Obtain 
feedback from health workers in the field 
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regarding the advantages, disadvantages, 
limitations and use of the RPA technology 
(technical and operational) in support to their 
work activities related to EPI. Explore the 
capacity implications for the MoH regarding 
the issuance and management of a public 
contract for delivery of commodities using 
RPA.

• Community: Determine levels of acceptability 
of RPA by communities and other airspace 
users, including as this relates to safety. Identify 
the most effective strategies used to improve 
public awareness about the VDT through, for 
instance, Communication for Development 
(C4D) activities. Identify strategies for building 
local capacity at Government and community 
levels. Investigate acceptance and safety 
and environmental concerns.

One of the Phase 2 tender requirements was 
demonstration of specific experience in cargo 
delivery via drones. With the cancellation of 
the original Phase 1, the procurement process 
relied on applicants accurately self-reporting 
experience with BVLOS delivery operations, 
which subsequently proved less than ideal and 
resulted in the need for significant investment 
in scrutineering by the CAAV. It is hoped that 
the VDT offers future procurement processes a 
more substantive reference point against which 
BVLOS experience can be assessed prior to the 
awarding of contracts.

Phase 3 (concept)

Phase 3 of the VDT was conceived with the 
intention of using unmanned aerial systems (UAS) 
for cargo delivery more widely and particularly 
at the provincial level and further exploring the 
economic viability of using the RPAS services 
within the health supply chain. Additional 
opportunity exists to review the structure and 
management of the supply chain and to establish 
appropriate capacity within the MoH to manage 
the contracts of service providers. 

It is foreseen that operations would be carried 
under non-segregated aerospace once the 
contractor has proved to CAAV eligibility for 
receipt of an appropriate operation certificate per 
Vanuatu regulations, including those adopted 
from international regulatory bodies.

Although Phase 3 was expected, when it was 
conceived, to follow the same request for tender 
(RFT) and contracting process, the success 

of Phase 2 is such that both drone companies 
subsequently have expressed willingness 
to secure private funding to carry out Phase 
3. An invitation has been extended to both 
contractors that completed Phase 2 to explore 
this further through a respective memorandum 
of understanding (MoU) with MoH. Details of this 
MoU are under discussion, but the scope and 
duration of any pro bono operation would need to 
focus on achieving the same as was previously 
foreseen under a Phase 3 commercial contract.
Refer to Section 9 for more details on the design 
requisites and timing of Phase 3.

3.2. Procurement process

Procurement processes in Vanuatu are specified 
in the Vanuatu Government’s Contracts and 
Tenders Act No.40 of 2013 (CAP 245). As a 
Government initiative, all MoH procured services 
provided of from private companies are procured 
through a standardized competitive processes. 
The appropriate procurement modality is 
determined by the estimated total cost of the 
services contracted, with cumulative annual costs 
of over that exceed VAV 5 million Vatu requiring 
submission to Central Tender Board (CTB). 

For details of Vanuatu procurement categories 
and responsible agencies refer to Annex 3.7 and 
Annex 3.8.

Phase 1 and Phase 2 of the VDT consisted 
of three service contracts awarded to deliver 
vaccines via RPA as part of the ‘last-mile’ logistics 
of the MoH’s EPI.

MoH, with the respective assessment of the 
Vanuatu State Law Office (SLO), CTB and CAAV, 
launched an open and international procurement 
process for the following three projects.

• MoH S1721-1: Transportation of Vaccines 
and Medical Supplies using Unmanned 
Aircraft Systems or Drones. Pentecost Island 
(Phase 2A).

• MoH S1721-2: Transportation of Vaccines 
and Medical Supplies using Unmanned 
Aircraft Systems or Drones. Epi and Shepherd 
Islands (Phase 2B).

• MoH S1721-3: Transportation of Vaccines 
and Medical Supplies using Unmanned 
Aircraft Systems or Drones. Erromango 
Island (Phase 2C).
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Following the procurement processes described 
above, Wingcopter and Swoop Aero were 
selected and subsequently awarded contracts.

3.3. Phase 1

The contracts signed between MoH and the 
service contractors required the participating 
drone companies to carry out an on-site equipment 
demonstration (OED) to allow for an evaluation 
of the technical capabilities of the contractors’ 
equipment and systems to successfully complete 
a set of simulated vaccine deliveries within 
geographical conditions representational of 
Vanuatu. This OED was carried out in place of 
the activities originally conceived for Phase 1.

The contractors performed a series of preparatory 
flights to complete the required three flights, 
passed through defined waypoints or gates 
over three islands on a 55-km flight path with a 
remote delivery en route. All mandatory flights 
were closely followed and scored by EPI and 
CAAV personnel as per methodology described 
in the RFT and contract documents. (For more 
information on the scoring system, refer to Annex 
3.9. and External Reference: RFT S1721-1.pdf 
RFT S1721-2.pdf and RFT S1721-3.pdf).

Contractors were required to achieve a passing 
score of 80 per cent prior to approval for 
progression to Phase 2 and commencement 
of vaccine deliveries. Government procedures 
dictated that Phase 1 and Phase 2 be contracted 
together, hence Phase 1 was considered 
conditional and Phase 2 treated as unconditional, 
but subject to fulfillment of the Schedule of 
Services and Special Conditions of the Contract. 
(Refer to Annex 3.10 and Annex 3.11). 
Phase 1 schedule

Phase 1 was carried out 3 to 7 December 2018 
from a disused airfield on northern Efate Island 
and under close scrutiny by representatives 
from the CAAV and Air Traffic Control (ATC). As 
outlined above, completion of the OED required 
a set scored task, details and results of which can 
be found in External Reference: RFT S1721-1.
pdf RFT S1721-2.pdf and RFT S1721-3.pdf.

In summary, Phase 1 arrangements allowed for 
the following: nurses and traditional Chiefs to 
interact with the contractors and their equipment; 
an official launch of the VDT; and, assessment by 
MoH and CAAV of the contractors. The operating 
conditions were ill-suited to flying and neither 
company was prepared for the rigors of the 
tasking, necessitating a delay before flights could 
be scored.
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Date Activity Observations
Monday 3 December 2018 Contractors’ visit to Takara 

and Siviri for community 
sensitization (morning)

According to plan

Tuesday 4 December 2018 Practice day, equipment set-up According to plan
Wednesday 5 December 2018 Opening ceremony (morning) 

with the assistance of 
Government of Vanuatu 
representatives, health workers 
and contractors Flight day 1

Heavy rain in the afternoon. 
Only flights before the opening 
ceremony were possible

Thursday 6 December 2018 Flight day 2 / Microplanning 
with health workers from 
Pentecost, Epi and Erromango 
Islands

Heavy rain in the morning and 
afternoon. The contractors 
worked with the observers 
(nurses) in microplanning for 
vaccine deliveries at the island 
level

Friday 7 December 2018 Flight day 3 / Microplanning 
with health workers from 
Pentecost, Epi and Erromango 
Islands

According to plan

Table 3.2. Schedule of Phase 1 activities

2.4. The case for remotely piloted aircraft 
systems in vaccine delivery

The MoH has reached a plateau in terms of 
achieving further gains in immunization coverage. 
The national target of an overall coverage rate 
of 95 per cent third dose of diphtheria, pertussis 
and tetanus remains out of reach. The combined 
challenges of staffing shortages, expensive and 
time-consuming access to target populations, 
high opportunity costs around outreach and 
ongoing difficulties in cold chain maintenance 
have prompted the Government of Vanuatu 
to seek alternatives to improve efficiency and 
reliability in its delivery of immunization services. 
Superficial analysis suggests the use of RPAS in 
the delivery of immunization services would offer 
multiple benefits and could be an effective tool 
through which to augment and improve existing 
vaccine distribution systems. The costs for RPAS 
services would not be necessarily cheaper than 
transportation modes that have been used in the 
past to deliver vaccines, especially given that 
delivery of vaccines by RPAS does not eliminate 
the need for nurses to travel to provide outreach 
services to administer vaccinations. However, an 
RPAS-based logistical service may improve the 
accuracy of call-in vaccine orders, eliminate the 
guesswork that has gone into estimating vaccine 
needs in the past and have a positive effect on 
resulting over/under carriage of stock to field. 
While nurses would still be required to travel to 
the field and required to spend time away from 

their home stations, trained medical personnel 
who administer vaccines would be able use 
their travel time more efficiently and focus on 
performing their professional outreach duties 
rather than the manual labour of lugging vaccine 
cold boxes.

An effective RPAS service for vaccines also 
would be expected to offer opportunities for the 
transport of broader and life-saving medical 
supplies. Should inclusion of RPAS prove 
effective, community-level cold chain equipment 
could become redundant and alleviate the MoH 
of associated maintenance costs and having 
to manage climate-related disruptions to the 
delivery of EPI services. Tropical cyclones occur 
frequently, for instance, which have a tendency 
to damage solar panels that are essential to the 
cold chain.

Phase 1 and Phase 2 of the VDT were designed 
to prove the concept and technology as explained 
in this report. That said, the first two phases of 
the VDT highlighted the potential of RPAS use in 
vaccine delivery to achieve the following: 

1. an overall reduction in medical supply costs 
as a result of fewer losses, expiry of medicines 
and/or overall stock reductions facilitated by 
opportunities through the use of RPAS for 
flexible delivery / redistribution; and, 
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2. reductions in cold chain equipment costs 
because of a reduced need for decentralized 
refrigeration and resultant procurement and 
maintenance cost savings.

 
Section 3. The Vanuatu Drone Trial

3.1. General design

The VDT was developed as a Government initiative 
to explore the use of cargo RPAS for essential 
commodities delivery that was sponsored jointly 
by MoH and Ministry of Infrastructure and Public 
Utilities (under which CAAV is administered). 
Vanuatu 2030: The People’s Plan is the country’s 
National Sustainable Development Plan for the 
period 2016–2030 that sets out a national vision 
for a stable, sustainable and prosperous Vanuatu 
and demands new ways of thinking about, and 
implementing development strategies. In line with 
Vanuatu 2030, the VDT was endorsed on 1 June 
2017 by the CoM (also known as Cabinet), which 
requested and mandated UNICEF to support and 
solicit funding for the undertaking on behalf of the 
Government of Vanuatu. The VDT subsequently 
members of the Vanuatu Parliament were 
familiarized and officially launched it on 14 June 
2017.
 
The VDT was structured to explore use of RPAS 
as a solution to vaccine challenges, with the 
possibility of widening use of the tool to cover 
general carriage of general health supplies and 
materials. The VDT was designed to be carried 
out in the following three well-defined phases.

Phase 1 (concept)

Phase 1 was originally structured as a self-
funded, open and scored challenge for the 
international RPAS community and cargo RPAS 
service providers. Participants were invited to 
Efate Island in the third week of August 2017 to 
demonstrate their technical capacities in cargo 
delivery via RPAS. 

In return for this investment, companies would 
receive publicity, exposure to Government 
ministries, departments and agencies, and obtain 
a score that subsequently could be used as 
proof of experience and to comply with “proven 
experience” requirements under the Phase 2 
terms for procurement of services.

The Phase 1 challenge required participants to 
complete three successful and scored flights, 
following a predefined flight path and passing 
through a series of waypoints or gates defined 
by Global Positioning System coordinates 
(latitude, longitude, elevation). (Refer to Annex 
3.1). One waypoint en route (referred to during 
the challenge as Waypoint 8) was designated a 
delivery site for a package containing inactivated 
vaccines. Landing at the delivery site was not 
required. Equipment specifications, delivery 
systems, and airborne vaccine carriers were 
open to participants’ choice and preference, 
but vaccine temperature had to be maintained 
between 2° and 8° Celsius. 

Characteristics Requirement
Size No limit
Weight No limit
Configuration Fixed wing, multirrotor, 

or a combination of the 
two (hybrid)

Propulsion Electric, internal 
combustion, or a 
combination of the two 
(hybrid)

Payload 1.50 kg, minimum
Range 50 km, minimum
Data link Real time
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Figure 3.1. Flight path for Phase 1 

Tremendous enthusiasm initially was shown for 
Phase 1 by the international RPAS community, 
and more than 20 participants registered through 
the website of the UNICEF’s Office of Innovation in 
New York. One month prior to the planned launch 
date for the Phase 1 challenge in August 2017, 
teams from the United States, United Kingdom, 
Israel, Spain, Australia, and New Zealand had 
registered, requested clarification, completed 
the requisite online questionnaire, and attended 
online meetings.

A selection panel, chaired by the Director of Public 
Health, which included the Director of CAAV, 
and the Chief of UNICEF Vanuatu Field Office 
reviewed online applications and endorsed the 
project manager’s recommendation that seven 
participants be selected. The selected participants 
had been assessed as having demonstrated solid 
knowledge on cargo RPAS, proven experience in 
cargo delivery, and market leadership. A list of 
selected participants is provided in Annex 3.2.
Unfortunately, of the seven participants selected, 
only Volans-i from San Francisco, California 
agreed to sign a letter of intent to participate 
(presented in Annex 3.3) and all other parties 
officially withdrew from the selection process. 
MoH and UNICEF ran a risk assessment and 
management plan for the postponement of Phase 
1, which is presented in Annex 3.4. Hence, it was 
agreed to that the activities originally proposed 
for Phase 1 subsequently would become part of 
the contractual requirements for Phase 2. 
An online survey (see Annex 3.5) solicited 

feedback from all parties, analysis of which 
helped map the size of the registered companies 
(see Annex 3.6), and redefine Phase 1 and 
Phase 2 accordingly. The survey also provided 
respondents with an opportunity to explain why 
they withdrew from Phase 1. The most common 
cited reasons for withdrawal from the selection 
process included the following.

• Cost: Survey respondents from the United 
States, United Kingdom and Europe said 
the costs of participating in the trial proved 
prohibitive and estimated air travel, living 
allowances and shipping required equipment 
to Vanuatu to be in excess of US$20,000. 
Respondents from Australia projected costs 
to be US$5,000–US$10,000.

• Logistics/tight schedule: Respondents 
also pointed to constraints related to 
transporting (via air and/or sea) items 
essential to participate in the trial from 
overseas to Vanuatu. Vanuatu is not serviced 
by dedicated cargo aircrafts. Restrictions 
preclude the carriage of dangerous goods, 
including lithium polymer batteries, aboard 
commercial passenger aircrafts while the 
transport of items to Vanuatu by sea requires 
a minimum of one month. A United Kingdom 
company said it was unable to ship its 
equipment because the cargo doors fitted to 
the passenger-configured Boeing 737s that 
service Vanuatu were deemed too small. 
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• Ongoing commitments: Survey respondents 
said they were not able to participate in the 
trial because they did not have the required 
capacity as most of their resources already 
were allocated to ongoing contracts and 
activities.

• Interest in applying directly to Phase 2: Some 
survey respondents said the opportunity 
afforded by participating in Phase 1 to 
enhance visibility and receive evidence of 
prior experience’ as required to proceed to 
Phase 2 were insufficient justification to self-
fund participation in Phase 1 of the trial. These 
respondents said they had opted instead to 
wait for the official procurement of Phase 
2, although in hindsight none subsequently 
submitted applications in response to a 
tender process released in 2018.

• National security: Some respondents said 
they had failed to secure the military approval 
in their countries of origin required to export 
RPAS equipment.

In parallel with preparations for Phase 1 of the 
VDT, several other RPAS initiatives were either 
in development or had already commenced 
elsewhere. 

For instance, participation in a Lake Victoria 
Challenge (LVC), sponsored by the World 
Bank in Mwanza, Tanzania, originally had been 
approached in a manner similar to the VDT in 
terms of the requirement of participants to self-
fund completion of Phase 1. The LVC originally 
was to consist of flying a route to deliver health 
supplies; a symposium with experts in the field 
of regulations, drone technology and logistics; 
an exposition to showcase advances in systems 
and technology; and, recreational activities such 
as drone races. After UNICEF shared with LVC 
organizers in 2018 the challenges that had been 
experienced in Phase 1 of the VDT, the LVC 
organizers said they were confident they were not 
experience similar setbacks. However, the LVC 
was postponed in October 2018 for 12 months.
Since 2013, the United States Federal Aviation 
Administration (FAA) has gradually designated an 
increasing number of RPA test sites in the United 
States (seven as of the writing of this report per 
https://www.faa.gov/uas/programs_partnerships/
test_sites/), allowing an increasing number of 
companies to test UAS under FAA regulations. 
These FAA sites offer US companies a lower cost 
alternative to the relatively unregulated free skies 

in Africa and elsewhere, which previously were 
used to test UAS prototypes.
Phase 2 (concept)

Phase 2 of the VDT was conceived as an open 
and public procurement process, with the release 
of three tenders for the commercial delivery 
of vaccines to communities on the Islands of 
Pentecost, Epi, the group of islands known as 
the Shepherd Islands, and Erromango Island. 
Under the procurement process, the MoH was 
to act as purchaser with support from CAAV 
and with UNICEF providing technical support. 
These tendering processes were to result in 
official Government contracts and, as such, 
had to accord with all associated national 
laws and procurement procedures, including 
Central Tender Board (CTB) and CoM approval 
processes. 

The objectives of Phase 2 were to test the 
viability of the commercial contracting by the 
Vanuatu Government of logistical services to 
service immunization workers over a nine-week 
period; and, to assess the feasibility of RPAS as 
a tool to overcome monthly ‘last-mile’ vaccine 
delivery challenges. It was expected that lessons 
learned and data collected by MoH, UNICEF and 
donors would generate evidence and improve 
understanding related to the feasibility of RPA 
as a tool in addressing ‘last-mile’ service delivery 
barriers. During the execution of these contracts, 
the implied capacity demands amongst all key 
actors (drone companies, health workers, and the 
community) would be explored and documented 
to inform future RPA use. This translated into the 
following three core focus areas.

• Operations and drone companies: Assess 
safety and both technical and operational 
considerations and capacity. Apply and 
refine CAAV regulations related to the use 
of commercial RPA in Vanuatu. Evaluate the 
size and effectiveness of the contractors’ 
team and fleet deployed. Verify range, 
autonomy, payload, communication systems. 
Evaluate effectiveness and reliability of the 
cold supply chain. Refine standard operating 
procedures (SOPs) and protocols proposed 
by the contractor and reviewed by designated 
representatives from the MoH, EPI and CAAV. 

• Health workers: Integration of RPA within the 
health system and acceptance by MoH staff. 
Evaluate the use of RPA as an alternative 
mode of transportation within the EPI. Obtain 
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feedback from health workers in the field 
regarding the advantages, disadvantages, 
limitations and use of the RPA technology 
(technical and operational) in support to their 
work activities related to EPI. Explore the 
capacity implications for the MoH regarding 
the issuance and management of a public 
contract for delivery of commodities using 
RPA.

• Community: Determine levels of acceptability 
of RPA by communities and other airspace 
users, including as this relates to safety. Identify 
the most effective strategies used to improve 
public awareness about the VDT through, for 
instance, Communication for Development 
(C4D) activities. Identify strategies for building 
local capacity at Government and community 
levels. Investigate acceptance and safety 
and environmental concerns.

One of the Phase 2 tender requirements was 
demonstration of specific experience in cargo 
delivery via drones. With the cancellation of 
the original Phase 1, the procurement process 
relied on applicants accurately self-reporting 
experience with BVLOS delivery operations, 
which subsequently proved less than ideal and 
resulted in the need for significant investment 
in scrutineering by the CAAV. It is hoped that 
the VDT offers future procurement processes a 
more substantive reference point against which 
BVLOS experience can be assessed prior to the 
awarding of contracts.

Phase 3 (concept)

Phase 3 of the VDT was conceived with the 
intention of using unmanned aerial systems (UAS) 
for cargo delivery more widely and particularly 
at the provincial level and further exploring the 
economic viability of using the RPAS services 
within the health supply chain. Additional 
opportunity exists to review the structure and 
management of the supply chain and to establish 
appropriate capacity within the MoH to manage 
the contracts of service providers. 

It is foreseen that operations would be carried 
under non-segregated aerospace once the 
contractor has proved to CAAV eligibility for 
receipt of an appropriate operation certificate per 
Vanuatu regulations, including those adopted 
from international regulatory bodies.

Although Phase 3 was expected, when it was 
conceived, to follow the same request for tender 

(RFT) and contracting process, the success 
of Phase 2 is such that both drone companies 
subsequently have expressed willingness 
to secure private funding to carry out Phase 
3. An invitation has been extended to both 
contractors that completed Phase 2 to explore 
this further through a respective memorandum 
of understanding (MoU) with MoH. Details of this 
MoU are under discussion, but the scope and 
duration of any pro bono operation would need to 
focus on achieving the same as was previously 
foreseen under a Phase 3 commercial contract.
Refer to Section 9 for more details on the design 
requisites and timing of Phase 3.

3.2. Procurement process

Procurement processes in Vanuatu are specified 
in the Vanuatu Government’s Contracts and 
Tenders Act No.40 of 2013 (CAP 245). As a 
Government initiative, all MoH procured services 
provided of from private companies are procured 
through a standardized competitive processes. 
The appropriate procurement modality is 
determined by the estimated total cost of the 
services contracted, with cumulative annual costs 
of over that exceed VAV 5 million Vatu requiring 
submission to Central Tender Board (CTB). 
For details of Vanuatu procurement categories 
and responsible agencies refer to Annex 3.7 and 
Annex 3.8.

Phase 1 and Phase 2 of the VDT consisted 
of three service contracts awarded to deliver 
vaccines via RPA as part of the ‘last-mile’ logistics 
of the MoH’s EPI.

MoH, with the respective assessment of the 
Vanuatu State Law Office (SLO), CTB and CAAV, 
launched an open and international procurement 
process for the following three projects.

• MoH S1721-1: Transportation of Vaccines 
and Medical Supplies using Unmanned 
Aircraft Systems or Drones. Pentecost Island 
(Phase 2A).

• MoH S1721-2: Transportation of Vaccines 
and Medical Supplies using Unmanned 
Aircraft Systems or Drones. Epi and Shepherd 
Islands (Phase 2B).

• MoH S1721-3: Transportation of Vaccines 
and Medical Supplies using Unmanned 
Aircraft Systems or Drones. Erromango 
Island (Phase 2C).
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Following the procurement processes described 
above, Wingcopter and Swoop Aero were 
selected and subsequently awarded contracts.

3.3. Phase 1

The contracts signed between MoH and the 
service contractors required the participating 
drone companies to carry out an on-site equipment 
demonstration (OED) to allow for an evaluation 
of the technical capabilities of the contractors’ 
equipment and systems to successfully complete 
a set of simulated vaccine deliveries within 
geographical conditions representational of 
Vanuatu. This OED was carried out in place of 
the activities originally conceived for Phase 1.

The contractors performed a series of preparatory 
flights to complete the required three flights, 
passed through defined waypoints or gates 
over three islands on a 55-km flight path with a 
remote delivery en route. All mandatory flights 
were closely followed and scored by EPI and 
CAAV personnel as per methodology described 
in the RFT and contract documents. (For more 
information on the scoring system, refer to Annex 
3.9. and External Reference: RFT S1721-1.pdf 
RFT S1721-2.pdf and RFT S1721-3.pdf).

Contractors were required to achieve a passing 
score of 80 per cent prior to approval for 
progression to Phase 2 and commencement 
of vaccine deliveries. Government procedures 
dictated that Phase 1 and Phase 2 be contracted 
together, hence Phase 1 was considered 
conditional and Phase 2 treated as unconditional, 
but subject to fulfillment of the Schedule of 
Services and Special Conditions of the Contract. 
(Refer to Annex 3.10 and Annex 3.11). 

Phase 1 schedule

Phase 1 was carried out 3 to 7 December 2018 
from a disused airfield on northern Efate Island 
and under close scrutiny by representatives 
from the CAAV and Air Traffic Control (ATC). As 
outlined above, completion of the OED required 
a set scored task, details and results of which can 
be found in External Reference: RFT S1721-1.
pdf RFT S1721-2.pdf and RFT S1721-3.pdf.

In summary, Phase 1 arrangements allowed for 
the following: nurses and traditional Chiefs to 
interact with the contractors and their equipment; 
an official launch of the VDT; and, assessment by 
MoH and CAAV of the contractors. The operating 
conditions were ill-suited to flying and neither 
company was prepared for the rigors of the 
tasking, necessitating a delay before flights could 
be scored.

Table 3.2. Schedule of Phase 1 activities

Date Activity Observations
Monday 3 December 2018 Contractors’ visit to Takara and 

Siviri for community sensitization 
(morning)

According to plan

Tuesday 4 December 2018 Practice day, equipment set-up According to plan
Wednesday 5 December 2018 Opening ceremony (morning) 

with the assistance of 
Government of Vanuatu 
representatives, health workers 
and contractors
Flight day 1

Heavy rain in the afternoon. 
Only flights before the opening 
ceremony were possible

Thursday 6 December 2018 Flight day 2 / Microplanning 
with health workers from 
Pentecost, Epi and Erromango 
Islands

Heavy rain in the morning and 
afternoon. The contractors 
worked with the observers 
(nurses) in microplanning for 
vaccine deliveries at the island 
level

Friday 7 December 2018 Flight day 3 / Microplanning 
with health workers from 
Pentecost, Epi and Erromango 
Islands

According to plan
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Health workers from Pentecost, Epi and 
Erromango Islands were scheduled during Phase 
1 to observe deliveries, work with contractors on 
the handling, shipping and cold chain of vaccines, 
and receive training on UAS safety protocols on 
their respective islands. Unfortunately, due to 
adverse weather conditions (strong winds and 
heavy rain), the contractors were not able to fly 
their drones as expected, and only short flights 
and demonstrations were conducted.

Phase 1 opening event and venue 

Phase 1 was an opportunity for Government 
representatives and other stakeholders to closely 
evaluate the capabilities and technical solutions 
that the contractors proposed for vaccine delivery 
during Phase 2. This included, for instance, the 
drones to be used, how missions were planned 
to navigate the geographical obstacles, the 
communication capabilities and real-time mission 
feedback, the airborne vaccine carrier, the 
method of delivery, among other aspects.
During the very first stages of design, MoH 
and CAAV strategically chose the locations 
for Phase 1 and Phase 2. Efate Island was 
chosen for Phase 1 because it was the most 
convenient location for the attendees travelling 
from the capital city of Port Vila. An abandoned 
airstrip built during the Second World War by the 
United States next to the village of Takara was 
selected for two reasons: its location outside the 
Bauerfield controlled traffic region boundary; and 
its geographical characteristics and adjacent 
islands were deemed an accurate representation 
of the conditions on the islands chosen for Phase 
2 – Pentecost, Epi and Erromango Islands.
UNICEF contracted a local event manager to 
provide logistical support for an event under 
Phase 1 originally scheduled to take place in 
August 2017. 

Swoop Aero’s Phase 1

Swoop Aero started Phase 1 on 3 December 
2018 after the CAAV had accepted a MoH 
application to temporarily segregate the airspace 
over Takara, Siviri, and the Islands of Emao, Pele 
and Nguna.

The contractor has performed all tasks 
satisfactorily until 4 December 2018. The 
contractor’s RPA had just flown over Mapua 
(Waypoint 2) and was ascending between 
Waypoint 2 and Waypoint 3 when it crashed into 
a hillside. For two days following the accident, 

Swoop Aero and community members from 
Takara on Efate Island and Emao Island made 
unsuccessful efforts to locate the downed 
aircraft. The wind and rain had worsened by the 
end of the week precluding any additional flights 
so the contractor requested an extension to 
timescales to permit the completion of Phase 1 
the subsequent week (10–14 December 2018).

MoH, in acknowledge of the contractor’s claims of 
force majeure due to weather conditions, granted 
a paid extension of one week to complete Phase 
1, which was subtracted from the total duration of 
Phase 2 corresponding to Contract MoH S1721-
3- Erromango. MoH applied for and was granted 
airspace segregation by CAAV.

Once the contractor determined the cause of the 
accident to be a mismatch between the elevations 
set for the waypoints under the contract and the 
terrain model used to program the mission, Swoop 
Aero filed an application to CAAV to change the 
waypoint/gate heights. The change was meant to 
avoid further incidents and to ensure a safe buffer 
distance from underlying villages was maintained. 
Calculations for waypoint latitude and longitude 
were left to the contractor’s discretion for a safe 
operation and in acknowledge of the fact that the 
contractor was ultimately responsible for mission 
planning. The MoH and CAAV compared the 
projected coordinate with the real (hit) coordinate 
to calculate Phase 1 scores. Changes in height 
were approved by CAAV. 

Due to both the accident and CAAV observations 
during the Phase 1 flights, the contractor was 
required during the first three flights carried 
out under Phase 2 to have CAAV scrutineers 
and spotters at destination points. This was a 
mandatory risk mitigation measure after which 
CAAV assessed and approved subsequent 
Phase 2 operations. 

Wingcopter’s Phase 1

The contractor Wingcopter commenced Phase 
1 on 3 December 2018 with a visit to Takara 
and Siviri accompanied by MoH and UNICEF 
staff to carry out community awareness-raising 
activities. The contractor used one of its drone 
for a static display at an opening ceremony 
and undertook a couple of hover flights with 
CAAV observers. The contractor had to await 
the arrival of operation-sized lithium polymer 
batteries since Wingcopter personnel arrived in 
Vanuatu with only a small battery unit that had 
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limited flight time and also was constrained by 
a lack of relay antennas necessary for BVLOS 
operations. The latter limitation was discussed 
during contract negotiations and MoH was aware 
that to undertake the intended BVLOS flights 
behind natural obstacles on the Phase 1 course, 
additional investments of time and money would 
be needed to install antennas.

Since there was a need to orientate flight crews, 
finance unexpected investment costs and weather 
constraints that precluded activities, Wingcopter 
requested and was granted a postponement 
of Phase 1 activities to mid-January 2019. The 
postponement allowed Wingcopter to make 
further preparedness that increased the likelihood 
of successful completion of Phase 1 activities 
such as conducting test and calibration flights 
at a site arranged with Vanuatu Cultural Centre. 
These flights were closely monitored by CAAV 
technical advisors (TAs).

Wingcopter requested an adjustment to waypoint 
heights to 1,500 ft above ground level (AGL) to 
address safety concerns over BVLOS control. 
On 16 January 2019, Wingcopter requested the 
presence of representatives from MoH’s EPI and 
CAAV at Takara field and completed three flights 
with successful deliveries, achieving a requisite 
score to advance to Phase 2 with the caveat 
that a demonstration of full BVLOS on Pentecost 
Island would be required before CAAV would 
grant its approval to the contract to carry out 
vaccine deliveries.

Reflections on Phase 1

From a planning perspective, Phase 1 necessitated 
effective coordination with Government 
representatives from the MoH, CAAV, Ministry of 
Foreign Affairs, Department of Immigration and 
Passport Services and Department of Customs 
and Inland Revenue to facilitate visas and 
importation clearance for all equipment. MoH and 
the contractors signed contracts related to Phase 
1 activities on 20 October 2018 and it was agreed 
that activities would follow in December to allow 
both contractors time to ship required equipment 
and send personnel to Vanuatu. 

Swoop Aero, which is based in Australia, had 
relatively easy access to Vanuatu. Swoop Aero 
personnel were familiar with the region and 
Vanuatu, in particular, and visited the islands 
during the tender period (May 2018) as part 
of a reconnaissance exercise and to factor in 

challenges prior to developing a tender response.
Wingcopter recognized that its main limitation 
was the five-week shipping time it would take to 
transport to Vanuatu the lithium polymer batteries 
required to operate the company’s drone. 
Commercial airlines consider lithium polymer 
batteries dangerous materials8 and their size 
and storage capacity limits are strictly reinforced 
for passenger flights. Batteries exceeding certain 
size must be transported via cargo planes or 
maritime vessels. Since cargo planes do not fly 
to Vanuatu, Wingcopter had to source batteries in 
Australia because those shipped from Germany 
were unlikely to arrive by the agreed timescales.
Recognizing that both contractors needed to 
make numerous arrangements prior to starting 
operations in Vanuatu (visas, equipment 
importation, radio licensing, and approval from 
CAAV of their SOPs and safety protocols), the 
estimated arrival time of Wingcopter’s lithium 
polymer batteries arrival eventually determined 
the launch date for Phase 1. A lack of batteries 
was a primary factor in Wingcopter’s request for 
an extension to timescales and raised questions 
as to the latitude provided by the Government to a 
commercial contractor. This decision to grant an 
extension was taken in context of the investments 
of money and time that had previously been 
made by all stakeholders to explore the viability 
of a new logistical tool for ‘last-mile’ services. It 
was deemed to be in no one’s interests to permit 
one contractor to fail without having had an 
opportunity to carry out Phase 1 activities and 
the extension was granted at no direct cost to the 
Government.

3.4. Phase 2

Phase 2 was initially designed to start one 
week after the successful completion of Phase 
1. This gap was intended to allow contractors 
to clear final prerequisites, including the 
following: CAAV approvals; Telecommunications 
Radiocommunications and Broadcasting 
Regulator (TRBR) licensing; EPI microplanning; 
and transporting of equipment and staff to the 
contracted islands.

A failure to achieve minimum Phase 1 scoring 
required for approval to commence Phase 2 would 
have resulted in contract closure, withholding of 
payments and encashment of a performance 
security held by MoH against each contract. 
Since Swoop Aero was familiar with Vanuatu 
and had confidence in their RPA performance, 
the contractor planned and prepared for Phase 
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2 operations to commence immediately after 
the completion of Phase 1 activities. Wingcopter 
moderated its risks before attempting Phase 
1, which delayed the clearance of Phase 2 
operations until late-January 2019.

Swoop Aero’s Phase 2

Swoop Aero commenced Phase 2 on Erromango 
Island on 17 December 2018. According to 
the Schedule of Services submitted with the 
contractor’s RFT proposal, the plan was to carry 
out activities on one island and then move to 
the second group of islands. That said, the RFT 
and contract were designed to allow for parallel 
operations, providing nine weeks of support 
to and engagement with EPI activities in each 
contracted area. Although Swoop Aero quickly 
proved capable of remote delivery of vaccines 
and other health supplies and demonstrated 
sound knowledge of aviation operations, the 
misunderstanding over the intended period of 
continuous engagement in each of their two 
contracted areas generated some tension and 
ultimately resulted in the completion of few flights 
on Erromango Island. The MoH discussed this 
at length with Swoop Aero management and it 
remained a source of contention up to the closing 
of contracts.

Swoop Aero, conversely, demonstrated a high 
degree of engagement with health workers on 
Epi Island, operating according to an ‘on-demand’ 
basis and responding to calls and requests from 
nurses. The successful engagement suggested 
‘buy-in’ by health workers of RPA services, but 
created challenges for the contractor to meet 
expectations under the contract as a portion of 
the second contract services were unmet as of 
the contract closure.

‘On-demand’ operations provided the 
following three valuable case studies.

1. Nurses who carried out EPI follow-up 
at schools, conducted a quick survey of non-
vaccinated children, and placed a matching order 
of exact dose requirements to their respective 
island storage hub (Vaemaly). Within 30 minutes 
of placing the order, a matching delivery was 
achieved. 

2. Nurses at destination points were able to 
immediately restock health supplies. This was 
the case of rapid malaria tests and primaquine 
ordered by the nurse in Burumba to treat a 

patient that had tested positive. This scenario 
was repeated in Port Quemie, which has no 
resident nurse and where an outreach nurse 
urgently required oxytocin to save a mother’s 
life. After it was discovered that the oxytocin on-
site had expired, a fresh supply was ordered and 
subsequently delivered by RPA with an hour. The 
mother survived.

3. Nurses on the ground organically 
expanded delivery requests to include additional 
commodities, with Swoop Aero delivering 
paperwork, oral hygiene kits and relocating 
supplies from one island health facility to another 
as demand called.

Representatives from the MoH’s EPI and CAAV 
closely monitored Swoop Aero deliveries during 
the first weeks of operations on Erromango and 
Epi Islands. The MoH monitored the integrity of 
the cold supply chain while the CAAV assessed 
the contractor for issuance of authorizations to 
fly, facilitated corresponding notices to airmen 
(NOTAMs) and monitored operations at both 
take-off and landing points. The process is 
explained in detail in Section 7 (EPI temperature 
monitoring) and Section 8 (CAAV), respectively. 
Vaccine deliveries on Erromango Island were 
the first ever to be delivered by commercial 
drone worldwide and the children of Cook’s Bay 
subsequently became the first children on Earth 
to receive a vaccine delivered commercially by 
drone as part of an immunization programme. This 
event attracted the attention of the international 
media and Swoop Aero was nimble enough to 
capitalize on the positive media exposure. 

Accidents and incidents during operations 
were expected. The first Swoop Aero accident 
occurred during the first flight of Phase 1 on 
Emao Island. The controlled flight into terrain 
(CFIT) was attributed to a mismatch between 
actual obstacles and the model terrain used 
in planning the mission. The second accident 
occurred following a sudden loss of power during 
landing on Vaemaly (Epi Island) on return from 
a delivery mission. The loss of motor function 
resulted in a controlled three-motor landing at 
Dillon’s Bay, with the aircraft stopping within 20 
metres of the intended spot. These incidents 
were reported to CAAV in a timely manner and 
also communicated to MoH. For more details 
about CAAV Occurrence Reports see External 
References for Section 8 in Section 11.
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Wingcopter Phase 2

Wingcopter was set to commence Phase 2 on 11 
February 2019 after three weeks of scrutinizing 
BVLOS operations, which were carried forward 
from Phase 1 at considerable time cost to CAAV. 
Vaccine deliveries effectively started on 20 
February 2019 once heavy rain and strong winds 
from TC Oma ceased. The costs associated with 
the suspension in flying by both contractors flying 
during that period of time were absorbed by MoH 
since these adverse weather conditions were 
considered an event of force majeure as per the 
terms of the contracts.

Wingcopter selected Melsisi as its distribution hub 
and set up camp by the Island’s main hospital. 
In order to achieve BVLOS flights, personnel 
from Wingcopter spent two weeks installing 
and testing five relay antennas on mobile 
telecommunications towers, and following TC 
Oma, two additional weeks were spent adjusting 
the fixtures and redirecting antennas that had 
been shifted by the cyclone winds. One of the 
reasons these tasks took is telecommunications 
towers generally are located in hard-to-access 
places that can only be reached on foot.

MoH and CAAV scrutinized the first week of 
vaccine delivery flights to make sure airborne 
vaccine carriers maintained suitable temperature, 
and flights were conducted according to SOPs 
and safety protocols. This included the presence 
of a nurse who was designated safety officer at 
delivery points. The contractor also deployed 
a safety pilot to the initial destination points in 
case intervention was required. As the contractor 
gained more experience confidence grew, flights 
continued without a destination safety pilot. The 
contractor flew several scouting missions to some 
delivery points with a camera mounted in place 
of the cargo pod and used imagery to plan its 
descents and delivery drops, with a nurse serving 
as safety officer at the destination.

One incident occurred while performing a 
delivery to Enkul, a CFIT after the drone’s Return 
to Home function was triggered. The contractor 
immediately notified CAAV but took five days to 
notify the MoH’s EPI of the loss and disruption 
to aircraft availability. Wingcopter worked closely 
with the community to successfully recover the 
aircraft. For CAAV Occurrence Reports see 
External References for Section 8 in Section 11.
3.5. Lessons learned and recommendations
Service contractors

Engaging the services of private contractors to 
provide ‘last-mile’ logistics through island-level, 
delivery of vaccines and health supplies using 
drones, carries the following implications.

• Risk: The responsibility for acquiring and 
maintaining a fleet of drones that are 
susceptible to crashes, deterioration, and 
in nature prone to obsolescence, and the 
responsibility for hiring or training staff to 
serve as pilots and service labourers were 
directly transferred to the contractors for 
the purposes of the trial. Operational risks 
related to the integrity and condition of the 
cargo, along with responsibility for losses 
and delivery delays, were carried by the 
contractors.

• Role delineation: MoH managers and EPI 
staff members focused on planning, tasking 
and supervising the transportation of supplies, 
leaving the contractor to secure approvals 
and adhere to all aviation regulations related 
to flights, operations and safety.

• Opportunity: Health professionals were able 
to focus on their primary work responsibilities, 
which freed them of the burden of arranging 
the transportation of health supplies. This is 
foreseen to positively reinforce their status 
within the community.

• Availability: The possibility of outreach 
activities and or resident nurses accessing 
urgently required supplies at minimal 
additional cost cannot be understated.

Ensure full and common understanding of 
contractual requirements

It is recommended that a Statutory Declaration 
be included in all future RFTs that requires 
all interested parties to state in their tender 
submissions that they clearly understand all 
deliverables and payment terms. This would 
ensure that tenders are structured in accordance 
with the contract design. Whilst misalignments 
on understanding and interpretation of contract 
requirements may still arise by contractors during 
delivery, the inclusion of a Statutory Declaration 
would help to encourage all interested parties 
to fully understand contract requirements and 
deliverables and to clarify and resolve any 
misunderstandings prior to contract signature. 
Contractual boundaries must be fully understood 
and a common, clear and coherent understanding 

drone report .indd   38 13/09/2019   8:14 PM



39

achieved about contractual expectations by all 
VDT stakeholders and all those who engage 
with contractors involved in vaccine delivery 
by drone. Requests for services acted upon at 
the local level might not accord with contractual 
obligations, a factor that needs to be explored 
and managed through both contract design and 
orientation of key stakeholders. Since drone trials 
are an exploration of innovative space, the terms 
of contracts ought to be flexible enough to match 
the need for trials to evolve organically.

Reporting lines must be clear

Contractors delivering RPA logistical services 
have at least two key reporting lines. They must 
report to and adhere to all protocols required by 
their respective aviation regulator while ensuring 
the client is not forgotten in the event services 
are disrupted and/or halted. These reporting 
responsibilities must be made clear in all future 
arrangements and may be monitored through 
minimum availability criteria included in contracts 
and other agreements. 
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Section 4
Government, Agencies and Donor 

Landscape
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4.1. Relationship between agencies

The Government of Vanuatu faces common 
challenges across all sectors in delivering ‘last-
mile’ services in a reliable and effective manner. 
Of all Ministries, failure in the health sector carries 
greatest risk to the entire community. The most 
cost effective initiative of all MoH programmes is 
vaccinations, which were chosen as the starting 
point against which to explore the potential of 
RPAS in Vanuatu.

No RPAS activities can be undertaken in Vanuatu 
that are not sanctioned by CAAV and as such the 
regulatory authority was engaged in the VDT 
from the outset. An active and critical partner 
in the initiative, CAAV had various targets to 
achieve throughout the VDT, allowing for both 
the localisation of New Zealand Civil Aviation 
Authority rules on RPAS and their gazetting 
in Vanuatu. A suite of protocols, templates, 
procedures and processes were developed 
and refined throughout the execution of the 
VDT, allowing for the regulator to establish clear 
capacity and structure for future RPAS activities. 
The CAAV is a member of Pacific Aviation Safety 
Office (PASO) and ICAO, both of which offer 
channels for Vanuatu learning to be shared with 
other national aviation regulators.

Sponsored by the Minister of Health and 
Minister of Infrastructure and Public Utilities 
(under which CAAV sits), the CoM endorsed the 
VDT as a whole-of-Government initiative. This 
allowed for unfettered support from authorities 
from immigration, customs and revenue, the 
Telecommunications Radio Communications and 
Broadcasting Regulator and other contributing 
facets of the Government. The CoM decision 
authorized UNICEF to seek support for the 
VDT and its familiarization through Parliament 

encouraged widespread dissemination of the 
initiative throughout Vanuatu.

Interaction with the Port Vila Australian High 
Commission around support to the health 
sector in Vanuatu facilitated a proposal to 
DFAT’s innovationXchange team, which yielded 
significant funding to complement funds sourced 
internally by UNICEF from both its Innovation and 
Pacific offices. After discussions with the PASO 
around provision of technical support to CAAV 
failed, UNICEF was requested to find alternative 
capacity. Fortuitously, The Global Fund was able 
to assist and in-kind TA was provided for the 
duration of the VDT.
Other funding sources were explored by 
representatives from UNICEF headquarters 
in New York, but the lack of certainty over the 
technology and evidence to justify investment 
contributed to hesitancy.

4.2. Phase 1 and Phase 2 funding

The VDT relied completely on external funding 
sourced from Australia, UNICEF and The Global 
Fund. A significant in-kind contribution was 
made by UNICEF at all levels and especially 
in Vanuatu, where existing staff were heavily 
diverted to support activities and media exposure 
related to the VDT. The MoH requested that 
UNICEF receive and manage funding on behalf 
of Government of Vanuatu.

The following table lists the contribution each 
agency provided to Phases 1 and Phase 2 of the 
VDT.
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Table 4.1. Funding contributions by agency for Vanuatu Drone Trial Phase 1 and Phase 2

Agency/Donor Concept Period Amount (USD)
UNICEF In-kind support July 2017–May 2019 50,0009

Cash contribution 
Pacific office

179,040

Cash contribution 
Innovation Office

July 2017–May 2019 140,000

Subtotal 369,040

DFAT July 2017–May 2019 422,53510
Subtotal 422,535

The Global Fund CAAV UAS technical 
advisor

November 2018–May 
2019

160,000

Subtotal 160,000
GRAND TOTAL 951,575
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Section 5
Communication Strategy and 

Communication for Development
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5.1. Precedents and definition

The VDT key actors included the following: 
drone companies; health workers; civil 
aviation authorities; communities.

The MoH and CAAV relationship is one of 
mutual support, with MoH holding the contracts 
and CAAV administering and facilitating drone 
operations, respectively. Drone companies were 
closely scrutinized by both parties, managed and 
given feedback via meetings, visits to the field, 
and formal correspondence.

Health workers are expected to have had sound 
training and possess sound knowledge on 
immunization and implementation. The EPI Unit 
provides supervisory monitoring and closely 
supports planning and delivery of immunization 
activities.

Within the VDT initiative, the community is both 
passive and active actor: passive in the sense 
that they are affected by any impact (positive 
or negative); and active in that without the 
acceptance of communities, no flights or drone 
deliveries could be conducted over any village 
or community land. In consequence, community 
sensitization efforts around the VDT were launched 
at the national level in June 2017 and extended 
to field level in August 2017. Teams comprised 
of representatives from UNICEF (personnel with 
expertise on C4D, EPI and RPAS), MoH and 
CAAV, who travelled to the islands that were to 
be involved in the VDT. Plans were discussed 
with community leaders (custom Chiefs, elders, 
teachers and nurses). The VDT was explained, 
community impressions and concerns captured 
and requisite authorization obtained to fly over all 
community land and villages. It should be noted 
that the majority of nurses in Vanuatu are women 
and both they as well as mothers and pregnant 
women were core to discussions from the outset 
of sensitization activities.

To broaden awareness about the VDT to both 
local and international audiences, UNICEF 
organized periodic radio interviews with the 
Director of Public Health, the Director of CAAV 
and the Chief of UNICEF Vanuatu Field Office. 
Children from schools and associations (such as 
a group of girls known as SMART Sistas) were 
briefed in a playful manner about the VDT. This 
included demonstration drone flights that were 
designed to allow children to grasp the overall 
concept, interact with the equipment, and view 
their village and surrounding landscape through 
a control station screen. In most of cases, these 
demonstration flights were the first exposure 

children had to drones and their first opportunity 
to ask questions. Interactive activities allowed 
children to express their personal views about the 
VDT via drawings, short writings and discussions.
5.2. Community issues

Vanuatu is one of the most culturally diverse 
countries with more than 110 distinctly different 
cultures and languages. Dances, ceremonies, 
status and systems of authority, artistic styles, 
animal and crop husbandry are collectively known 
as kastom (or the English word for custom),11 
which can vary from community to community 
and island to island. Indigenous languages, 
as major vessels of cultural exchange, remain 
widely practiced in Vanuatu.12 At least 92 per 
cent of people identify an indigenous language 
as being their first language learned, with 7 per 
cent speaking Bislama (Vanuatu’s lingua franca) 
and 1 per cent speaking either French or English. 
Chiefs are not only the holders of custom,13 but 
are also the head of a village or community, 
with a role of maintaining peace and community 
harmony.

The VDT required both careful consideration 
of kastom and offered opportunities to explore 
the introduction of new technology into and 
acceptance of such technology by the community 
at all levels.

5.3. Communication strategy

An element of UNICEF support to the Government 
was the development and delivery of a media 
and communication strategy. (Annex 5.1. 
contains the communications plan outline). This 
strategy focused on ‘last-mile’ vaccine delivery 
and targeted a wide audience, via traditional 
and online media, both regionally and globally. 
The aim of media coverage was to increase 
awareness among donors and the general public 
of the following: challenges in reaching children 
on remote islands where access to vaccines 
traditionally has been unreliable; and, the benefits 
of drone-based vaccine deliveries in reducing 
barriers to support for ‘last-mile’ services.

Initial press releases in mid-2017 garnered 
interest locally and globally, with ABC Australia, 
Reuters and The Guardian reaching out for 
further information. Throughout 2018, UNICEF’s 
communication teams in the Pacific, New York 
and Australia worked closely to provide progress 
updates and establish a solid reference library 
of photographs, video and interviews with key 
individuals. The drone storyline of ‘last-mile’ 
challenges, told by nurses and mothers, was 
reinforced through high-quality media materials 
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coupled to consistent core messaging, which 
focused on the reality that one in every five 
children do not have reliable access to vaccines 
due to the challenges in reaching these remote 
islands.

On 25 October 2017, the formal Government 
procurement process, was pitched internationally 
through a RFT concluded with contracts 
subsequently awarded to two companies. A press 
release was issued entitled ‘Vanuatu awards 
international drone companies with commercial 
contracts for vaccine delivery’ and proved a key 
media opportunity. A significant number of local 
and international media outlets sought interviews 
on the forecast implications of these contracts for 
the people of Vanuatu, including children.

The official opening ceremony of the VDT on 5 
December 2018 took place in North Efate, with 
further media outreach via the distribution of a 
press release entitled ‘Drones take to the Vanuatu 
sky to test ‘last-mile’ vaccine delivery to children’. 
This press release was enriched through 
provision of substantial content on the challenges 
of delivering vaccines in Vanuatu, which was also 
uploaded to social media platforms. 

To complement media efforts in the Pacific, the 
UNICEF communications team in New York 
simultaneously and successfully pitched the 
story to both online and media outlets, including 
the New York Times. The media angle of the 
‘first baby to receive a vaccine by drone delivery’ 
captured significant attention between 17 and 20 
December 2018 following the first-ever delivery 
of a vaccine by drone, which subsequently 
was administered to a baby, Joy, on the Island 
of Erromango. This coverage included top-
tier media, wire services, broadcasters, and 
technology media.

Reporting live on the first drone delivery of a 
vaccine to a remote island in the South Pacific 
Ocean that has no bandwidth to upload of 
materials, required using WhatsApp, a freeware 
cross-platform messaging service owned by 
Facebook. Use of this messaging service allowed 
for continual communication with New York and 
the exclusive story that was published on 17 
December 2018 by the New York Times.14 This 
story, in turn, triggered significant syndication 
and media exposure for the trial, Government of 
Vanuatu, UNICEF and supporting partners. Key 
visibility was also given to Vanuatu and the global 
importance of child vaccination.

An hour after the New York Times exclusive 
went live, UNICEF issued a press release on a 
child being vaccinated by the first commercial 
drone-delivered vaccine,15 which was pitched 
widely, including to Reuters, British Broadcasting 
Corporation, Agence-France Presse and other 
media outlets. Between 17 December 2018 
and 20 January 2019, UNICEF recorded 679 
media mentions of the Vanuatu drone-delivered 
vaccine (41 mentions in top-tier media and 
638 mentions in other outlets). A quotation 
from UNICEF Executive Director on the trial 
was used widely in the media coverage. Vice 
News, CBS and Reuters included the UNICEF 
Executive Director’s “giant leap for global 
health” line in headlines. Multimedia content 
was exceptional with video and photos provided 
by UNICEF included by Consumer News and 
Business Channel, CBS and several others.

The New York Times recognized Swoop Aero in 
its 2018 Good Tech Awards, resulting in a second 
wave of inquiries and stories, including an article 
by Reuters on 10 uses of technology in 2018 that 
featured the successful drone flights to deliver 
vaccines in Vanuatu.

Coverage of the VDT was featured by the 
following media agencies and outlets: Agence-
France Presse  (commonly known as AFP; 
Cable News Network (commonly known as 
CNN); Consumer News and Business Channel 
(CNBC online text and video stories); British 
Broadcasting Corporation radio; UK TV; British 
Broadcasting Corporation World Service 
website; British Broadcasting Corporation 
Indonesia; Canadian Broadcasting Corporation; 
Agencia EFE, an international Spanish news 
agency; Australian Broadcasting Corporation 
online and television; MailOnline, the Daily 
Mail newspaper website; CBS News; El Pais, 
Spanish language daily newspaper; Vice News; 
Xinhua News Agency, China’s official state-
run press agency; The Guardian; Engadget, a 
multilingual technology blog; Gizmodo website 
(as well as Gizmodo Australia); ABC Española, 
a Spanish national daily newspaper; Clarín, an 
Argentine newspaper; Europa Press, a Spanish 
news agency; NHK World Television; The Times 
of India Indian English-language newspaper; 
New Delhi Television Limited; EuroNews; The 
Independent British online newspaper; and many 
more including drone-specific online publications. 
An article by Thomas Reuters Foundation was 
syndicated on the wire and ran on Reuters, 
Reuters India and Reuters United Kingdom. 
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CNN featured a second in-depth story on drones 
delivering medical supplies. National Public 
Radio (commonly known as NPR) examined 
the role of drones in promoting health. New York 
Times, CNN, Reuters, MailOnline and CNBC 
are among the outlets that featured two or more 
stories on drones as a consequence of the VDT.
Crews from Al Jazeera and ABC Australia 
travelled to the Island of Erromango in January 
2019, with both outlets covering the drone 
delivery of vaccines across their television, radio 
and online platforms.

In addition, since one drone operator was 
Australian and the VDT was co-funded by the 
Government of Australia, the VDT received 
significant coverage in Australia. Stories about 
the VDT were syndicated across more than 
40 Australian Broadcasting Corporation radio 
stations and more than 83 commercial radio 
stations nationwide. Annex 5.3. lists items that 
appeared in the media on the VDT as at 20 
December 2018.

5.4. Communication for Development

Interwoven through the design of the VDT was an 
acknowledgment that community engagement 
and acceptance was among the keys to its 
success. Anecdotal evidence gathered during 
the early stages of the VDT demonstrated the 
importance of ensuring the right messages get 
to the community through health care workers, 
community leaders, school teachers and school 
children. This was integral not only to the 
VDT’s success but also to securing widespread 
community understanding and ownership of the 
initiative. Vanuatu CoM decision No. 98 of 1 
June 2017 (Annex 5.2.) approving the drone trial 
was disseminated widely and further reinforced 
national ownership.

The communication for development strategy 
had the objective of ensuring that information on 
importance of vaccines as lifesaving commodities 
reached communities and schools located near 
health facilities acting as provincial storage and 
supply hubs and where drone deliveries are 
planned to occur. This was planned to happen 
through multiple means and approaches through 
different key participant groups. 

Participant groups at the highest level include 
members of parliament to ensure buy-in and 
ownership to the project and the concept as well 
as to work with them as key influencers in their 

constituencies to bring messages back to their 
constituents. 

Health workers responsible for EPI at the 
health facilities from which the vaccines will be 
dispatched on the three targeted islands as well 
as health workers at the receiving end were an 
important part of the participant group. Equipping 
them with essential information on what the trial 
would look like, how they interact with drones and 
drone companies was important. In communities 
in Vanuatu, health workers are key influencers 
at the community level and a trusted source of 
information, particularly in areas where there are 
challenges with access to radio and telephone 
networks. Health workers are at the interface 
when it comes to interaction with mothers and 
primary caregivers of babies under 12 months 
coming for regular Maternal Child Health clinics 
check-up and vaccination with whom they 
interact with on a regular basis passing on key 
information on kinds of diseases children are 
protected from when vaccinated,

It was realised quite early on that due to the health 
facility being in a community and thus close to 
a school, that the teachers and school children 
would become key allies in bringing messages 
home to parents and caregivers. Teachers 
are also key influences and trusted sources of 
information within communities.

Gatekeepers at the community level were key in 
ensuring buy in as well as entry into communities 
and people. These include chiefs, church leaders, 
women leaders and youth leaders who are also 
key influencers in the community.

Due to the trial targeting key islands and health 
facilities, the strategy had a focus at the national 
level on engaging with Parliamentarians and 
policy makers; however there needed to be 
a stronger attention at the health facility and 
community level on Erromango, Pentecost, and 
Epi and the Shepherds Islands. Phase 1 was 
on Takara Community, Efate Island, so it was 
important to ensure information was received by 
the community leaders and there was buy-in and 
support for the trial itself. 

Key approaches and mediums utilised to roll out 
the strategy included face-to-face interaction 
with Parliamentarians on the trial concept. A 
key session was organised after the Council of 
Ministers’ endorsement of the trial on 14 June 
with all Vanuatu’s 52 Parliamentarians where 
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Directors of the lead government agencies 
and UNICEF interacted with Parliamentarians 
giving them information that they can take back 
to their constituents about the trial. To ensure 
wider coverage and ownership by the general 
population of Vanuatu, the launch event with key 
messages was broadcasted live on the national 
radio.

Face to face interactions and interpersonal 
communication with community leaders and 
community members was an important step in 
introducing the trial as well as ensuring buy-in. 
During the initial part of the sensitisation process 
in 2017 (with the initial drone trial concept) 
combined teams from the government and partner 
agencies including on-island health workers 
visited all the key locations that the trial touched 
on to have conversations with community leaders 
and their people. Teams went out to communities 
reiterating key messages on: 

• importance of ensuring children complete all 
vaccines as per schedule; 

• challenges nurses and health workers face 
when reaching the last mile with vaccines; 
and 

• introducing the technology and what this can 
mean for Vanuatu using visual representations 
of the drones. 

Demonstration drones were brought along to all 
the communities visited and used as part of the 
community sensitisation activities. 

Children and teachers in schools located within 
communities were also part of this visitation. 
Children were engaged in group discussions in 
schools on the trial to talk about whether they 
have had previous interactions with drones and 
what this was like. Children on Efate Island, spoke 
about seeing drones, particularly after Cyclone 
Pam, around their communities. In comparison, 
children in some remote communities on east 
Pentecost Island, like Tsingbwege Village, had 
never even been to the other side of the island 
where the airport is to see a plane. When children 
were shown pictures of what these drones could 
look like and had an opportunity to interact 
with the demonstration drone, they likened it to 
large local birds calling it a name in their local 
vernacular. The key message that the children 
talked about receiving at a later stage was that 
drones were bringing something useful to their 
community – vaccines that will protect children.
Community leaders were brought on as 

supporters of the project on the ground. They 
were tasked with further spreading the message 
about the new technology that was coming to their 
communities and to encourage mutual respect 
between community members and the drone with 
messaging of safety of people, domestic animals 
and for the drone itself.

Simultaneously, from 14 June 2017 voices of 
credibility from the trial partner agencies were 
brought on air on national radio to address key 
parts of the trial. Key questions and concerns 
received from the communities, schools and 
health facilities were addressed on national radio 
by representatives from MoH and CAAV. Planned 
airtime that included a component of radio talk 
back show were organised where callers called 
in to ask questions, raise concerns, talk about 
challenges related to service delivery in Vanuatu, 
and expressed support for the trial.

In 2018 when announcement was made awarded 
contracts to the two companies, health workers 
on targeted islands responsible for EPI used 
opportunities as part of their scheduled outreach 
programme at community meetings, schools 
and through interpersonal communication with 
parents and caregivers to insert VDT-related 
messages. 

With drone companies on the ground for phase 
1 on Takara, North Efate, nurses and selected 
chiefs from all three island locations were invited 
to participate in the first phase as observers as 
well as share their knowledge about community 
engagement with drone companies. Together 
with drone companies, they developed specific 
guides and manuals for use with communities 
and schools to talk about how drones worked, 
the different features and how communities 
are able to interact with drones. These guides 
were subsequently taken out to health facilities, 
communities and schools by nurses on each of 
the three islands and used ahead of the drone 
arriving to deliver vaccines in that particular 
community to ensure the community is fully 
prepared to receive the drone. 

Together with drone companies and EPI nurses, 
responsible nurses in remote rural locations on 
the three islands supported drafting of a delivery 
plan based on numbers of children and outreach 
schedules at delivery locations. An advance team 
including a nurse, and often a drone company 
representative visited the location to ensure the 
community understands what to expect and are 
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prepared for the arrival of the drones with vaccines 
and the vaccination process. In many cases 
school and entire communities congregated to 
receive the drones at a safe designated area. The 
nurse on receipt of the vaccines then proceeded 
with vaccination sessions straight away once 
the drone has taken off. This helped reinforce 
messaging on how valuable vaccines are to 
protect children from illnesses and why drones 
were being trialed to bridge the last mile.

5.5. Key messages

Key messages promoted at the very early 
stages of the VDT focused on reinforcing regular 
messaging on vaccines to protect children from 
illnesses and expanded to focus on safety and 
the expected benefits of the trial. The message 
on safety was of paramount importance. 

Communities were encouraged to respect drones 
as they would any other aircraft. In particular, 
communities were discouraged from throwing 
stones or using catapults or other material to shoot 
at drones, which were behaviours that were to 
be expected based on anecdotal and community 
feedback. Drone demonstrations to communities 
and schools generated considerable excitement 
and enthusiasm for the VDT.

Phase 2 community sensitization activities began 
late in July 2017. Health facilities and surrounding 
communities in three contract areas were targeted 
and outreach completed by November 2017. 

Engaging key decision makers and influencers 
was essential. The CoM decision to endorse the 
VDT was followed on 14 June 2017 by national 
approval and orientation of all 52 Members of 
Parliament and their political advisors, facilitated 
by the MoH, CAAV and UNICEF. High-level 
decision makers were encouraged to inform their 
respective constituencies and revert with any 
concerns raised.

Follow-up advocacy sessions were organized in 
2017 for health care workers in health facilities 
included in phases 1 and 2. Nurses shared 
reactions to use of drones and their potential 
role in the VDT. Opportunity was also taken to 
further gauge community acceptance of the new 
technology.
Targeted community-level interviews were carried 
out to capture previous experience of drones and 
reaction to the technology. Some of the reactions 
are highlighted below.

“I’ve never seen anything like it. It must have 
a pilot in there somewhere.”
–Grade 6 student, Mapua Primary school, Emau 
Island
 
 “We saw something like this (points at 
drone) after Cyclone Pam when there were 
some yachts close to our village.”
–Grade 5 student, Mapua Primary School, Emau 
Island
 
“It’s amazing. I’ve never seen anything like 
it. The drone is like a helicopter that can 
bring help to remote locations where planes 
cannot land.”
–Head teacher, Mapua Primary School, Nguna 
Island

“It’s like a miracle when we hear about 
it! Thank you for this idea that will help 
communities, especially in moving objects 
from one location to another in remote 
locations.”
–Church pastor, Takara Village, Efate Island

“We feel privileged as mothers to hear 
about a (drone) project that will help bring 
medicines to remote islands.”
–Woman leader and preschool teacher, Takara 
Village, Efate Island

Throughout Phase 2, the contractors were tasked 
with continued and more specific community 
engagement, though both commented during 
end-contract meetings that the investment 
by Government and UNICEF prior to their 
arrival had obvious and significant benefits to 
strengthening community relations on the ground. 
Both contractors worked with nurses to develop 
community training manuals with information on 
safety and how to safely engage with drones. The 
training manuals are presented in Annex 5.4.1. 
and Annex 5.4.2.

5.6. Community acceptance

Throughout Phase 1 and Phase 2 of the VDT, 
there was a notable absence of concern or 
issues arising from the RPA activities. Monitoring 
and story-collecting missions demonstrated how 
widely messaging on the trials had spread. The 
strategy of ensuring that the VDT was nationally 
owned and CoM-endorsed, a high-level launch 
of the initiative to Parliament, and broadcasting 
efforts via national media cemented ownership 
and thus acceptance of the VDT.
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Nurses, community leaders, teachers and children 
throughout Vanuatu continue to underline the 
overall enthusiasm and expectations related to 
drones. During May 2018 MoH provincial visits, 
the Director of Public Health was repeatedly 
asked by residents of Torba Province when 
drones would begin deliveries in their province. 
Children have been strong advocates, spreading 
information on drones at home to their parents 
and siblings. 

“We had the nurse come to our school to 
talk about the drone before it came. I am not 
scared because it is bringing medicine for 
children.”
–10-year-old girl, Grade 5 student, Tanbok 
Primary School, Pentecost Island

“The drones are bringing vaccines to stop 
children from getting sick.”
–11-year-old boy, Grade 5 student, Melsisi 
Primary School, Pentecost Island
 
“Our school principal saw the drone and 
announced at the school assembly that 
it was coming to bring vaccines for the 
children and we should bring the students to 
see it. This is important as in remote areas 
like where we are it is important that children 
have the right information to also bring 
home to parents. ”
–Grade 2 teacher, Tanbok Primary School, 
Pentecost Island 

Mothers of babies who received vaccines 
delivered by drones talked about the challenges 
of having to pay exorbitant transport costs and/or 
walk long distances to access vaccine services at 
health facilities only to be subsequently informed 
on occasion that vaccines were not available. 
Confidence in access to vaccines was reinforced 
by the VDT.

“Today my baby got her vaccines. I did not 
have to pay the VUV6,000 (approximately 
US$60) for the transportation to the health 
centre only to find that vaccines are not 
there.”
–Mother of a two-month-old baby who received a 
drone-delivered vaccine, Ranmawot, Pentecost 
Island 

Community leaders expressed their acceptance 
of and support for the VDT.

“I have heard on the radio many times about 
the drone coming to bring us medicine. It 
is a good thing for us. We are supporting to 
let the boys in the community know not to 
throw stones or use their lastic (Bislama for 
catapult)”.
–Chief, Pele Island, Efate Offshore 
“I heard about the project on the radio and 
from the Ministry of Health and UNICEF 
team. Drones are good because they will 
bring stik meresin (the Bislama word for 
vaccines) and in the future they may be used 
for other things like transportation of ballot 
papers.”
–Area Secretary, Central Pentecost 

“I heard about the drone project on the radio 
when it was launched in Parliament. We are 
proud that the Government is looking at 
new ways to address the issue of getting 
medicines to remote communities like ours.”
–Chief, Tongoa Island

Radio talk back shows organized to take place 
during Phase 2 provided updated details on the 
VDT to the community. Callers expressed pride 
in the Government taking such an innovative 
approach to solving long-standing logistical 
issues. Callers also acknowledged the challenges 
to ensuring critical supplies and services reach 
remote rural communities. Questions were asked 
by callers around the general management of the 
use of drones and Vanuatu regulations governing 
them. There was interest with regards to what 
would next in the VDT.

5.7. Lessons learned and recommendations
Communication strategy

The VDT was an example of successful UNICEF 
communications outreach and media interaction 
on behalf of a national government. Collaboration 
between UNICEF’s Pacific office and UNICEF’s 
media team headquartered in New York resulted 
in the amplification of a local story to a global 
audience. Messaging efforts secured the New 
York Times exclusive and other media outreach. 
Vaccines had been covered prominently by the 
press in 2018 and pilot programmes using drones 
had taken place in other parts of the world. Thus, 
selecting the best angle for media coverage of 
the VDT was key. The VDT was the first time a 
Government had used commercial drones within 
an existing health programme and the fact that it 
was a ‘first’ was central to the continued interest 
in Vanuatu’s trial. Other lessons included the 
following.
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• Government ownership of VDT ensured 
throughout and all media outreach carried out 
in a coordinated manner.

• Early planning for content is required during 
key media moments and relationship building 
is important. (This includes Government, 
drone companies, communities, UNICEF 
Pacific and headquarters offices, UNICEF 
National Committee, and media partners).

• Capacity and an agile response required 
to effectively to take advantage of media 
opportunities offered including live reporting 
on remote islands (attractive to media but 
challenges to connectivity to be explored)

• Persistence pays in ensuring timely and 
strategic pitches are made to interested 
journalists and media partners

• It is important strategize in advance on the 
best story angle to pitch. For instance, the 
VDT could have been reported exclusively 
as a technology story, however stressing the 
child health and the ‘first baby’ to receive a 
commercial drone-delivered vaccine angle 
proved to be the best story to pitch resulting 
in massive media coverage.

Communication for Development

It was important to engage policy-makers and 
decision makers with high-level advocacy to 
ensure buy-in and ownership of the VDT – 
important in making the VDT a success.

Early and repeated engagement that included 
a strong component of demonstrating how the 
technology worked with all people involved 
ensured smooth community relations during the 
VDT without community-level incident. 

Starting with identifying participant groups and 
the most useful range of mediums for community 
engagement was important – particularly as the 
trial was focused on remote rural hard-to-reach 
communities across three islands. 

Face-to-face interaction in the transmission of 
messages and information to the community 
proved most effective, with radio having wider 
reach than print media,16 particularly to rural 
remote island communities.
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Section 6
Data Collection and Analysis
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6.1. Summary

The VDT accomplished much of what it set out 
to do as reflected in an Australian Development 
Accelerator Proposal. More specifically, the VDT 
had real results, overcame some real obstacles, 
and mapped a way forward for broader and wider 
application of RPAS in the health, whole-of-
Government, and commercial markets.

Over a period of eight weeks, two operators 
delivered 17 kilograms of vaccines, syringes 
and other medical and non-medical goods to 
33 different locations on Epi, Erromango and 
Pentecost Islands. Flying at speeds between 40 
and 54 knots (75 km/h to 100 km/h) and 400 feet 
above the ground, 55 BVLOS flights were made, 
with over 30 hours in the air.

As the first commercial use of RPAS in the 
delivery of vaccines, this ‘good news’ story 
attracted interest from around the world. Outlets 
from Al Jazeera, BBC, Australian Broadcasting 
Corporation, New York Times, among others, 
sent reporters to see it first hand, and it was 
featured heavily in UNICEF’s media and 
advocacy campaigns. The dramatic backdrop 
and positive results, has meant the VDT has 
formed the backbone to much public information 
and investor relations materials produced by the 
two contractors.

The VDT demonstrated the technical feasibility 
and, critically, the safety of RPAS to operate 
BVLOS flights as part of a logistics network in 
an environment challenged by tough topography, 
patchy telecommunications services, non-
aviation specialized nurses and carrying a fragile 
cargo that had to be kept at temperatures between 
2° and 8° C. The VDT successfully overcame 
these challenges to deliver a wide range of life-
saving resources to vulnerable groups within a 
particularly remote population. Moreover the VDT 
showed this can be done safely, while sharing the 
airspace with other users.

6.2. Monitoring and evaluation

The investment by donors was in large part 
justified against an expectation of data, analysis 
and resulting evidence around which future and 
further use of RPAS might be considered. To 
this end, a dedicated monitoring and evaluation 
(M&E) consultant was engaged through UNICEF 
Australia, tasked with collection, collation 
and interpretation of results against which 
recommendations might be made during the trial 

and conclusions drawn for inclusion in a final 
Government report.

The RFT specified that contractors would be 
expected to provide shareable data to the 
Government, hence the value of Phase 2 was not 
to be limited to successful delivery of vaccines 
to the target populations according to schedule, 
but also would fundamentally be a learning 
opportunity for the contractor, the purchaser, and 
stakeholders. 

In consequence, both contractors were 
contractually required to collect data on operations, 
performance, costs, and airspace management, 
among other topics and share this VDT data 
with the Government, main stakeholders, and 
donors to be used for the purposes of further 
analysis, scientific publications, lessons learned, 
and dissemination. A matching M&E plan was 
developed and populated (see Annex 6.1). 
Contractor final reports are available through 
external internet link. 

Evaluation design

The VDT design looked at the following standard 
rubrics for evaluation.

• Relevance: The extent to which the aid 
activity is suited to the priorities and policies 
of the target group, recipient and donor.

• Effectiveness: A measure of the extent to 
which an aid activity attains its objectives.

• Efficiency: Explored whether activities were 
cost-efficient.

• Impact: The positive and negative (sustainable] 
changes produced by the development 
intervention, directly or indirectly, intended or 
unintended.

The VDT design also examined the following.

Connectedness: The extent to which short-term 
emergency response steps take longer-term and 
interconnected problems into account.

Coverage: The extent to which assistance 
reaches all (major population groups affected 
by the crisis) in original but rephrased to reflect 
needs of other stakeholders.

Indicators
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Nearly 40 indicators were initially chosen 
as possible indicators to track outcomes, 
VDT development stages, logistical issues, 
performance/output, specifically vaccine-related 
issues, stakeholder outreach, and connection 
(with wider Government initiatives). These are 
detailed in Annex 6.2 and 6.3, noting that, at the 
time of VDT design, it was not known what data 
would be readily available or be useful.

Data sources

Since the VDT was ground-breaking, there was 
tremendous interest in obtaining as much data 
as possible. That said, it was stressed that the 
purpose of the VDT was to deliver, rather than 
produce, data and so a ‘light touch’ approach to 
data collection was used.

Data collection

The M&E consultant was based in New York and 
periodically visited Vanuatu. Data was provided 
by reports from contractors, UNICEF project 
manager, UNICEF EPI specialist, and TA to 
CAAV. Where desirable and possible, validation 
by cross-referencing was undertaken.

Core data was provided via self-reporting by the 
two contractors, with the M&E consultant cross-
referencing and ground truthing information 
provided by the project manager and CAAV TA 
(as eyes on the ground), using the WhatsApp 
messaging service (individual and group chats) 
and email. Everyone was fairly open about sharing 
emails and these were illuminative and provided 
interesting supporting (or non-supporting) context 
and substance during the VDT.

Qualitative data

Qualitative data was received through interviews 
and observations. Discussions were held with 
communities (including Takara, communities 
affected by Phase 1, Pentecost), nurses (and 
others in remote posts), the Director of the 
Department of Public Health and MoH staff 
members, inter alia.

Quantitative data

Quantitative data was provided according to 
contract and a spreadsheet distributed to both 
contractors. Not all data points were provided, 
but enough useful data was shared to understand 
RPAS potential.

Sensitivities

As a ‘world first,’ several issues arose during the 
VDT.

Firstly, the implications and requirements 
of contractual standards (tender securities, 
performance securities, advance payment 
securities, monthly invoices, supporting 
documents) were not universally well understood. 
The contractors were not mature in the sense of 
having any previous RPAS contractual experience 
(and neither were MoH or UNICEF). 

Secondly, both contractors were operating with 
very tight cash flows and both were very sensitive 
about cash flow-related issues. These included 
a mismatch of understanding of expectations 
(number of flights per clinic, responsibility 
for the provision/non provision of visas, etc.) 
regarding all issues that had financial costs and 
consequences for both contractors and the MoH. 
In this circumstance, flexibility from all parties 
was critical.

Thirdly, there were concerns over what 
information was to be treated as ‘commercial-
in-confidence’ since operators in other RPAS 
trials had apparently been asked for their 
routing software and algorithms. The VDT was 
focused on the logistical services rather than the 
technology used.

Airmanship

The two contractors had different levels of 
airmanship. Swoop Aero staff members on site 
included pilots and easily engaged with CAAV and 
ATC. However, this prior knowledge of aviation 
gave cause for the contractor to challenge both 
regulations and CAAV interpretations around 
definition of accident and incident. Wingcopter, 
on the other hand, arrived with little aviation 
experience, required significant coaching on the 
use of checklists and operational procedures, 
and as a result of this and other factors deferred 
its Phase 1 to January 2019 to allow staff to 
undertake RPA pilot training in Australia. By the 
end of the contact, both parties were working 
smoothly with CAAV and ATC. However, neither 
had achieved full BVLOS certification by CAAV.
Both parties lost aircraft through CFIT. Swoop 
Aero’s crash during Phase 1 was followed by 
a high-profile accident investigation, report and 
notifications to other aviation operators. The 
Wingcopter crash during Phase 2 garnered less 
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national visibility. Although they notified CAAV 
appropriately, Wingcopter took five days to inform 
MoH and were highly reluctant for this news to 
be made public despite community members 
posting anecdotes about the accident on social 
media. 

EPI/Medical issues

All vaccines were delivered within the temperature 
limits stipulated under the EPI, with no in-flight 
losses and few delays encountered. Flexible use 
of the RPA services demonstrated the value this 
tool might have in the delivery of urgently needed 
medical supplies, return of unused vaccines and 
redistribution of supplies among health facilities.
The contract design and RFT were aimed at 
ensuring each of the three contracts were 
serviced with nine weeks of RPA operations, 
allowing for two successive and full monthly 
rounds of scheduled vaccine deliveries as per EPI 
microplanning requirements. The interpretation 
of the contract deliverables differed between 
the two contractors, with Swoop Aero reading 
their obligation to be one round of deliveries 
per contract and Wingcopter aiming for the two 
foreseen by MoH and UNICEF. Given the novelty 
and lack of precedent for commercial drone 
deliveries, MoH adopted a flexible interpretation 
for the purposes of the VDT, but will take a harder 
stance on deliverables in future.

The force majeur loss of time to cyclonic weather 
impacted both contractors, and Swoop Aero 
unfortunately lost additional time around national 
visa extension protocols. 

Phase 3 needs to service overall public health 
requirements at a scale and duration sufficient 
to capture impacts on the health of children and 
women.

The VDT provided unexpected insights into EPI. 
On the negative side, microplanning and outreach 
was demonstrated to be weak in places and this 
information will allow MoH to take appropriate 
action. On a positive side, in one incidence the 
drone deliveries resulted in greater parental 
engagement than expected. More children 
presented for vaccination than anticipated, 
which exceeded on-island vaccine supplies and 
resulted in a temporary stock-out. 

Data for planning

The potential for bigger loads, two-way carriage, 
longer distances and the integration of RPAS 
into the pharmaceutical/medical distribution 
network also provides opportunities to better 
track expiry and stock-outs. The possibility of a 
‘virtual pharmacy in every nurse’s telephone’ (i.e. 
nurses call and ask for the exact doses which 
then arrive within the hours) means that data on 
exact requirements for drugs and other supplies 
will be possible. This information could then flow 
upstream to inform the procurement process and 
may result in a leaner, more efficient total logistic 
system. 

In future, the RPAS may be contracted on full-time 
availability basis for the whole-of-Government 
and/or private sector use (e.g. MoH, natural 
resource mapping, mobile coverage monitoring 
for TRBR, courier services). To optimize the cost 
of RPAS services, the equipment would need to 
be fully occupied.

Project management

The transition from successful initiation of the 
VDT to management of a complex project with 
many technical and organizational parts was 
not without challenges. The effectiveness and 
efficiency of the VDT was challenged by issues 
around visas, communication, and payments. 
Most critically, management must be owned 
and embedded in Government and TA support 
needs to be clearly accountable to Government. 
In future, a formal project management structure 
and process should be established that involves 
all key stakeholders, including contractors and 
purchaser. 

6.3. Results

Overall

The VDT demonstrated the tremendous potential 
for RPAS to improve outreach to infants and 
pregnant women through the EPI as well as to 
provide broader public health benefits. The ability 
to carry medical supplies to over 70 km, while 
maintaining vaccines within required temperature 
limits, and to deliver them almost instantaneously, 
has enabled mothers who randomly drop in 
to remote clinics to receive the correct vaccine 
on the spot. Further, the VDT enabled the mop 
up of unvaccinated children at schools. RPAS 
shows strong value in addressing health supply 
challenges.
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Table 6.1. Number of children and pregnant women reached during VDT December–April 2019

Age Pentecost Erromango Epi TOTAL
Children under 1 
year

467 26 93 586

Children 1–5 
years

3 19 0 22

School children 256 0 112 368
Pregnant women 73 0 17 90

Gender

The impact of the VDT is heavily focused on 
reducing the burden of women in Vanuatu 
society since women traditionally are the primary 
caregivers of children. Nurses are predominantly 
women in Vanuatu, and the VDT increased 
their agency and influence through their role in 
accessing support by RPAS. 

Despite the trial having an inadvertent bias 
toward female inclusion and engagement at the 
community level, management and oversight 
was distinctly light in this regard. Within the MoH/
EPI team, only one female was involved at the 
national level as the SLO, CTB and CoM are 
male dominated. The CAAV team was better 
balanced, achieving close to parity. The UNICEF 
support team included female colleagues in 
communications and C4D. 

Management

The administration of the VDT began well, 
with the concept being marketed to various 
stakeholders from the Ministries of Health and 
Public Works (CAAV). Full buy-in was achieved 
from authorities from TRBR as well as customs 
and immigration agencies. The endorsement 
of the VDT by the CoM and Parliament further 
underlined the success in achieving wide 
Government ownership. 

The initial design involved a self-funded technical 
trial that was to be followed by an RFT for Phase 
2. Vanuatu is geographically remote and the high 
cost of engagement was one of the factors in 
the failure of Phase 1. This unexpected hurdle 
resulted in significant time and money costs, but 
informed the successful redesign of a combined 
Phase 1 and Phase 2. The second attempt 
was equally difficult, with the Government 
procurement process showing flexibility by 
permitting use of an electronic tender box and 

adjusting minimum technical requirements to 
allow for the acceptance of three bids.

The RFT in each case noted the “cheapest 
technically compliant bid” would be selected; 
however, the significant pricing below cost by 
one provider led to a potential surplus against 
the overall projected budget. Although structured 
around three contracts, the agreement with all 
supporting stakeholders was to secure a minimum 
of two technologies and two contractors. MoH 
(with UNICEF) made a case to CTB and CoM that 
the purpose of the VDT would be better fulfilled if 
these objectives were allowed to inform selection 
of contractors. CoM agreed and the budget-
in-hand permitted issuance of three contracts 
across two contractors, enabling two methods 
of navigation and delivery to be compared and 
contrasted.

Regulatory, aviation safety and technology

Safety is a key issue in any demonstration of 
integrated (manned and unmanned) airspace. 
There were two CFIT during the VDT. CAAV 
scrutineers looked deeply into both and were 
reassured that all systematic problems that led to 
these events subsequently were addressed, and 
all gaps in crash handling systems and processes 
were resolved.

Regulations and procedures developed in 
association with the VDT were recognized as 
being amongst the world best practice by the 
ICAO – a specialized UN agency responsible for 
the codification of the principles and techniques 
of international air navigation. The CAAV is 
recognized as being in the forefront of its peers. 
The Vanuatu experience may benefit the wider 
Pacific region community, through a World Bank-
funded initiative delivered by PASO.

The VDT demonstrated that technology is no 
longer an obstacle to the commercial provision 
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of transportation services of small packages 
through RPAS. RPAS have graduated from 
being specialized complex vehicles to simple 
utility trucks of the sky. The two RPAs used were 
broadly similar, both being battery-powered and 
hybrid-configuration units capable of vertical 
take-off and landing (VTOL). 

Although the drones used were similar in design, 
there were significant differences in methods 
of delivery and navigation. Despite having the 
technology for remote landing, one contractor 
elected to do a controlled drop of disposable 
boxes, with no collection service included. The 
other chose to land, have nurses remove and 
replace an insulated box, and press a button 
to initiate a return flight (with return payload 
possible). Both cited safety as the motivating 
factor in their choice of approach. Contractually, 
only delivery was required and the VDT underlined 
the significant comparative benefits to MoH of 
two-way payload capability.

For remote flights, both contractors utilized 
Global Positioning System technology to 
support preprogrammed autonomous flight. 
The datalink and secondary control options 
(i.e. Return to Home function) used by the 
contractors differed in approach. One used a 
terrestrial mesh network while the other use 
iridium satellite communication. Data for cost 
comparison between these two systems was not 
collected; however, it is expected that the cost 
of establishing interlinked radio mesh networks 
would be amortized over a longer delivery period. 
Phase 3 might offer further opportunity to explore 
these costs.
The investment in establishing and testing the 
limits of the radio network was large and involved 
repeated scout missions to determine the extent 
of the signal range. Both contractors invested in 
surveying landing zones, the cost of which can 
be mitigated by training nurses to undertake 
these surveys whilst orientating them on RPAS 
operations and equipment. The safety officer 
role has the potential of increasing the stature of 
nurses within the community.

Part 102 permissions might be extended to 
demonstrate and enable night flights, precision 
landings on quick response codes/image 
recognition, and multiple stop flights could be 
attempted. Such a possibility would encourage 
expansion of RPAS capacities.

Local staff
A major expense incurred by contractors was the 
cost associated with ensuring international staff 
were on the ground (and rotating personnel in and 
out of the country when visa issues arose). The 
primary reason international staff were required 
for the VDT was its short duration. Should long-
term operations be considered in Vanuatu, both 
contractors indicated they would recruit and train 
Vanuatu nationals to manage the operations, 
which would reduce the overall cost of RPAS 
services.

6.4. Lessons learned and recommendations
Airmanship

From an aviation point of view, it is recommended 
that future contracts and MoH RPAS operations 
include a mechanism for regular project board 
meetings chaired by MoH and with a standing 
agenda item of aviation matters. This would 
provide a platform to address all issues as they 
arise (such as BVLOS flights for which air traffic 
controllers were not notified) and be immediately 
addressed and hopefully avoided.

An instrument-rated commercial (or experienced 
private) pilot ought to be required in all future 
RPAS operations.

EPI/Medical issues

The expectation around RPAS deliverables 
needs to be better defined, discussed and clearly 
reflected in all future tender submissions and 
operational agreements.

Phase 2 was intentionally structured to fit with 
Vanuatu’s existing EPI schedule cycle and 
service delivery. Drone deliveries at scale will 
necessitate a re-examination of EPI stock 
placement and distribution arrangements. Phase 
3 of the VDT will present an opportunity to reflect 
on and potentially adjust and refine Vanuatu’s 
overall in-country health supply chain.

Results
Gender 

Explicit gender parity targets ought to be 
incorporated at the design stage of a trial with the 
selection of indicators to track future progress.

Regulatory, aviation safety and technology

Future RPAS engagement should ensure optimal 
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use of RPAS services by including two-way 
transport and allowing collection of samples, 
return of excess medicines and redistribution of 
supplies.

Delivery site data collected by contractors can 
be considered proprietary unless Government 
explicitly states a requirement for such data. It 
is recommended that in future, a standardized 
format be developed for the collection of delivery 
site data. It is further recommended that delivery 
site details be collected and collated by CAAV in 
anticipation of the development of a national atlas 
of approved community RPA delivery points.

Investments in facilitated national airspace for 
RPAS operators to demonstrate their potential 
to provide safe, compliant and valuable use of 
their equipment have had a positive impact. The 
balance achieved between risk averse flight 
profiles and positive results has implications 
for the global RPAS industry and provides a 
reference from which other countries may explore 
the viability of commercial RPAS operations.

The future for remotely piloted aircraft 
systems in Vanuatu

One consequence of the success of the VDT 
is that it raised expectations in Vanuatu about 
service delivery. The MoH, UNICEF, DFAT and 
others are likely to face challenges and criticism 
once VDT activities are wrapped up, suggestions 
that subsequent VDT stages should happen 
at a later date or even elsewhere. Nurses and 
communities were clear in their desire to maintain 
service delivery advances they have been 
achieved, and donors have reportedly expressed 
support for the successful VDT. Success has 
therefore bred risk of disappointment amongst 
stakeholders (nurses and communities) if overall 
momentum is lost for RPAS services. 

The VDT enabled nurses to receive the right 
commodities on demand, and also demonstrated 
potential to deliver wide-ranging goods. A 
thorough cost comparison requires an analysis 
of data that was insufficiently available during 

Phase 2, and is the objective of Phase 3. 

The implications of nurses having remote access 
to a full pharmacy in each village, coupled with a 
leaner, more efficient medical supply distribution 
system were deemed to be significant potential 
benefits. RPAS operations allowing for two-way 

payload not only impact stock management, but 
also open the possibility of laboratory referrals 
direct from village level. The VDT demonstrated 
that RPAS-inclusive logistics networks can 
provide flexible and innovative solutions to 
vaccine stock-outs and urgent life-saving needs 
for medicines.

As noted above, sustainability of interest and 
commitment may be assured in the sense that 
the VDT has been so well received and has 
shown to be so successful that its continuation 
is widely desired. A number of possibilities for 
ongoing funding are in various stages of maturity, 
ranging from private pharmaceutical companies 
to internal funding from the MoH. Bilateral donors 
have reportedly shown interest, but it is not clear 
in what form this might take.

The VDT demonstrated significant potential 
benefit and further investment should be sought 
to further explore the envelope of RPAS services. 
Both contractors were asked by nurses to 
transport by drone both drugs and equipment to 
isolated clinics. This suggests any future RPAS 
services should support logistics within the full 
national health supply chain. The inclusion of 
RPAS at this higher level would allow a better 
balance between ‘push’ and ‘pull’, and by doing 
so may enable the system to become more 
effective (by providing the right drugs in the right 
places) and efficient (leaner) with fewer stock-
outs and expiries (wastage).

A plethora of other potential uses, ranging from 
natural resources management to commercial 
operations, suggests tremendous potential for 
shared costs/cross subsidies and thus reduced 
costs to the Government in the provision of RPAS 
services. As a result, it is recommended that, in 
future, VDT designs should enable the maximum 
use of any RPAS since a drone idle on the ground 
is a wasted opportunity to do good. 

Key stakeholders at all levels considered that an 
RPAS-focused logistic network may fit, coexist with 
and complement services provided by aviation, 
trucks, and boats that carry small, valuable, time-
critical cargo. Any such developments should 
apply lessons learned through the VDT.

drone report .indd   57 13/09/2019   8:15 PM



58

Section 7 
Drones in Immunization for

 ‘last-mile’ delivery
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7.1. Unmanned aerial system characteristics

Of greatest importance to success of the trial 
was the productive relationship between the 
contractors and MoH personnel at all levels. 
Underlying this need, however, was the need for 
critical RPA characteristics including payload, 
range, cold chain management and delivery 
systems. 

Payload capacity

The operational payload was stated in the RFT 
as requiring 2.5 kg and 2500 cm3 volume over 
a 50 km outbound distance. Both contractors 
met these requirements and both were able to 
bundle vaccine vials with syringes, needles and 
other EPI consumables. Since the RPAs used 
by both contractors used passive cold chain 
equipment and conditioned ice packs to maintain 
temperature, the payload was partially offset by 

the number of ice packs shipped during flights. 
Consequently a large payload of non-heat 
sensitive medical supplies would be possible. 

Swoop Aero used small insulated cold boxes, 
with a volume of 0.9 lt, to mimic the volume of 
the AOV-ADVC 24 vaccine carrier17 and two ice 
packs. The cold box was made from expanded 
polystyrene with a plastic lid, around which the 
RPA delivery pod was designed. Swoop Aero 
offered a maximum payload of 2 kg to 50 km; 
however, the average payload requested during 
the trials was less than 1 kg,18 including the two 
ice packs. Given limited volume and payload 
capacity, bundling of vaccine and injection devices 
was not explored, with additional supplies ferried 
via supplementary flights. 

Photographs 7.1. Cold box used by Swoop Aero during VDT

The Wingcopter delivery box was made of cardboard. EPP sheeting was used within the box with a 
5.4-lt total capacity. The average Wingcopter payload delivered during the VDT was 3.3 kg, inclusive of 
four ice packs.19 The additional volume and payload capacity accommodated bundling of vaccines with 
injection supplies.

Photographs 7.2. Cold box used by Wingcopter during the VDT
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Cold chain management 

Both contractors chose to use passive cold chain 
equipment to maintain temperatures. The use 
of conditioned ice packs or cool water packs 
worked in maintaining vaccine temperatures 
during drone flights.

Prior to Phase 2, EPI staff tested the temperature 
characteristics of both boxes with conditioned ice 
packs. Tested at room temperature using a WHO 
pre-qualified multiple use temperature logger 
(Log-Tag trix-8),20 the cold boxes were shown 
to hold temperature between 2° to 8° C for 10 
to 14 hours. During Phase 1, the temperature 
inside the cold boxes was also monitored. From 
the three scored 45–50 minute test flights, both 
contractors maintained the cold chain within 
acceptable limits. The larger Wingcopter boxes 
required preconditioning of the cardboard before 
they were loaded with vaccines to avoid a rise in 
temperature. The monitoring of temperatures and 
conditions in Phase 1 gave MoH EPI personnel 
the confidence to grant both contractors approval 
to carry ‘real’ vaccines in Phase 2. 

Following the positive results demonstrated 
during Phase 1, monitoring of temperatures 
during Phase 2 was carried out by using freeze-
tags21 to determine exposure of vaccines to 
freezing conditions. To track cumulative heat 
exposure, Vanuatu uses WHO pre-qualified 
vaccines supplied with vaccine vial monitors.22 
Nurses are trained to read both freeze-tags and 
vaccine vial monitors as standard practice within 
the EPI, to determine vaccine viability prior to 
possible use.

The use of ice packs by the contractors mirrored 
existing cold chain management practice, 
allowing the contractors to access conditioned ice 
pack or water cool packs at point of dispatch. Use 
of standard ice packs allowed nurses to benefit 
from a resupply in the field of cool units that fit 
into their vaccine carriers and allowed them to 
prolong temperature control during their delivery 
of outreach vaccinations. The use of small ice 
packs by Swoop Aero triggered a need to ensure 
that nurses receiving vaccines were equipped 
with ADV-AOV24 vaccine carriers.

Delivery systems

Since contractors were free to use their chosen 
mechanism and approach, the two drone 
companies adopted different delivery systems. 

Swoop Aero landed at each destination so the 
nurses could retrieve the cargoes from the drone 
pod. Wingcopter choose not to land and delivered 
cargo by controlled drop under a hovering RPA, 
but have the cargo-pod and landing options that 
also are in use in Malawi.

Each delivery option has positive and 
negative implications. 

Looking ahead, a landed system offers 
greater flexibility with resultant benefits for the 
immunization (and wider health) supply chain. 
With access to the RPA, health workers can 
send a vaccine arrival report directly back with 
the drone after checking freeze-tags and vaccine 
vial monitors. Landing also offers opportunity 
for both planned and ad hoc transport of other 
supply and information on an ‘on-demand’ basis. 
Conversely, landing implies greater investment 
in safety measures on the ground, training and 
semi-automated systems that allow a nurse to 
trigger the return flight of the RPA. 

Dropping, despite loss of opportunities on 
upstream supply chain, limits the burden of 
managing the drone. With less interaction, 
nurses can focus in securing the drop area. The 
threat of damage or loss of RPA is significantly 
reduced, but hovering does not eliminate threat 
of intentional action (for example, being struck by 
a slingshot).

7.2. Drone supply chain in Vanuatu Drone 
Trial areas

The successful integration of RPAS into the EPI 
supply chain required some specific supply chain 
preparations and adjustments. This included 
redefining the issuing store and modifying 
microplans to allow for the delivery of drone-
based supplies to both health facilities and 
immunization outreach sessions. 

Supply chain redesigns

On Erromango Island, Swoop Aero chose to 
operate from Dillon’s Bay dispensary as an 
alternate to the Ipota health centre, which is 
located adjacent to an airfield and VDT operations 
would have been unnecessarily complex. Dillon’s 
Bay dispensary was previously the lowest 
distribution point to receive vaccines from the 
Tafea Province vaccine store on a monthly 
basis. The dispensary was temporarily upgraded 
to function as an island storage hub through 
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which vaccines were routed for the entire island. 
This change necessitated retraining of health 
workers on appropriate vaccine forecasting for 
all communities on Erromango Island. 

There was one reported vaccine stock-out at 
the Dillon’s Bay dispensary during the VDT that 
was caused by a larger shipping demand than 
was forecast. This occurrence highlighted both 
the positive influence of the VDT in increasing 
demand for vaccines and the comparative 
inflexibility of the vaccine supply chain to respond 
to such increases. 

Prior to the VDT, most health workers served in 
the trial areas would mitigate the risk of stock-outs 
from late distribution from the issuing store that 
occurred because of the unreliability of transport 
of supplies by overstocking their respective 
refrigerators with more than the recommended 
one-month supply of vaccine stocks. The 
frequency of distributions of vaccine supply to 
health facilities from the issuing store changed 
during the VDT. With the availability of the 
drones, confidence grew among nurses at lower 
distribution points quickly that recommended 
monthly supply requests would be delivered in a 
timely manner. 

The enthusiasm of nurses did need to be 
tempered to ensure contractors could comply with 
cold chain guidelines and observe their payload 
limitations. In one case Wingcopter shipped a 
three-month, 4.1-kg vaccine load to Ledunsivi 
Health Centre, where nurses had seized on 
the opportunity created by RPAS to order these 
supplies.

Review of immunization microplanning 

Microplanning informs immunization service 
delivery forecasts in Vanuatu. Microplans are 
created to ensure that the EPI is supported in 
accordance with community profiles, expected 
numbers of children and pregnant women and 
in the context of the wider community and take 
into account the impact of geographic realities 
on distribution. The VDT proved that vaccines 
can be supplied on short notice in an appropriate 
temperature regime and to most locations. The 
possibility to supply ‘on-demand’ vaccines would, 
in turn, allow for more accurate and specific 
vaccine orders during regular outreach activities, 
but adjustments to microplans would be required 
to optimize use of ‘on demand’ RPA services.
Consideration of additional factors around 

drone-based services would be required during 
microplanning processes. The scheduling of 
drones would have to consider that nurses are 
not only available but also able to access the 
target population at the same time as the drone 
delivery. In other words, all microplans would 
have to be planned and carried out with more 
precision than in the past and not as a matter of ‘if/
when’, but ‘what time’ of’ which day’. Availability of 
refrigeration to store vaccines at health facilities 
also would need to be factored into microplans as 
would the possibility that health facilities with no 
refrigeration capacity may require more frequent 
deliveries per month. Given the specificity of 
drone deliveries in terms of time and date, timely 
and accurate communication with community 
members becomes a critical factor in optimizing 
their presence at firmly scheduled immunization 
outreach activities.

The best returns on RPA investments will occur in 
EPI benefits that are yielded when all the factors 
described above come together seamlessly, 
which will require a longer period of time than 
the duration of Phase 2. Sufficient potential value 
exists in this exercise to justify Phase 3 of the 
VDT.

Health worker capacity-building

The successful introduction of any new 
technology is contingent on the capacity of the 
people involved. Acceptance of new technology 
is linked to the value individuals perceive the 
new technology to have and how user friendly 
it proves to be. In the case of drone-delivered 
medical supplies, the technology should support 
health workers without increasing their already 
heavy workloads. Investments in orientation, 
adaptation and capacity-building are essential 
to ensuring users are able to interact with the 
technology safely and productively. 

Training was delivered to all health workers 
involved in the VDT on various technical aspects 
of drones, including: simple landing/dropping 
area safety management; and, cargo retrieval. 
Health workers who were required to do also 
learned how to send a drone home. Additionally, 
health workers received refresher training on 
stock management to ensure that the technology 
had a positive impact on forecasting, storing 
and reporting on vaccine stock and, ideally, 
contributed to reductions in wastage due to 
overstocking.
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7.3. Impact of drone use on immunization 
activities

Impact on immunization supply chain, vaccine 
stock-outs and dependency of refrigerators at 
service delivery level

Phase 2 of the VDT proved unequivocally that 
drones are technically and operationally able to 
contribute to minimizing logistical bottlenecks 
in the ‘last-mile’ delivery of vaccines. Drone 
cargo delivery operations showed that stock-out 
problems at the lowest distribution point can be 
resolved and demonstrated how immunization 
services to those communities can be improved. 
RPA services provide a potentially more reliable 
and faster alternative means of transport, 
allowing timely replenishment of vaccines. 
However, drone services cannot replace proper 
stock management and record keeping. 

For those health facilities without refrigeration, 
drones offer relief for those who rely on the long 
distance transportation of bulky cold boxes with 
heavy ice packs. Frequent ‘on-call’ deliveries of 
vaccines and ice packs allowed health workers 
to plan against actual numbers of children and 
pregnant mothers. Ranmawat dispensary on 
Pentecost Island lacks a refrigerator, but received 
six drone deliveries of vaccines over a six-week 
period. 

Phase 3 will explicitly explore the potential of 
RPAS carriage of broader health supplies across 
a wider geographic area and over a longer period 
of time. It is envisaged that an internal review of 
the national medical supply chain, which is to be 
completed as part of Phase 3, will demonstrate 
the impact of RPAS on efficiencies, stocks levels 
and distribution patterns.

Impact on immunization service delivery, 
compliance with the microplan immunization 
schedules and direct vaccine supply delivery for 
outreach services

During the VDT, nurses improved compliance with 
their vaccine supply chains and immunization 
schedules as reflected in respective microplans. 
The schedule of vaccine delivery and 
immunization sessions for each health facility 
was shared with drone contractors. Against this, 
contractors developed matching flight operations 
inclusive of destination, date and expected 
payload. A maximum of three delivery flights per 
day were predicted, reflecting the actual number 

of drones and operating staff available. With a 
shared schedule and constant communication 
with nurses, confidence in drone deliveries grew 
and compliance increased, which allowed for 
effective outreach activities. 

Direct vaccine deliveries during immunization 
outreach sessions, especially mobile outreach 
activities beyond health care facilities was 
deemed to be a game changer by nurses who 
carried them out. Mobile outreach to remote 
areas in Vanuatu can mean days or even a week 
on the road for nurses who are responsible for 
delivering them. To maintain the cold chain 
during outreach activities, health workers 
previously were forced to transport adequate ice 
packs using heavy long-range cold boxes that 
were capable of holding frozen ice packs for five 
to seven days. Mobile outreach operations in 
Vanuatu inevitably involve a combination of travel 
by boat, road and foot. Given the loads they were 
required to carry, nurses would be accompanied 
by three to four additional people depending on 
the number needed to comfortably carry the cold 
boxes and other necessary supplies. The use of 
drones eliminates the need to carry these long-
range cold boxes. What’s more, a fresh batch of 
conditioned ice packs are provided with directly to 
the immunization site with each vaccine delivery. 
Thus, nurses only need to carry with them a 
small vaccine carrier that is required to store the 
drone-delivered vaccines during their outreach 
sessions.

Integration of vaccine supply chain with 
other health commodities

During the VDT, opportunities for and the 
viability of transporting other supplies were 
explored organically. This occurred in the case 
of Vaemaly Health Centre on Epi Island when the 
vaccine issuing store also issued other health 
supplies. On Erromango and Pentecost Islands, 
integration with other health commodities did not 
happen as the supply distribution plan for these 
commodities is different than the plan vaccines. 
As repeatedly noted, the potential to deliver other 
health supplies by drone exists and reinforces 
the justification for further exploration of the cost 
and fit of RPA services as a national transport 
option in Vanuatu. 

Emergency and life-saving health supply delivery
The availability of operational drones contributed 
to a life-saving intervention during the VDT that 
necessitated the delivery of emergency health 
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supplies to Epi Island. A drone was used to 
urgently and unexpectedly deliver an emergency 
shipment of the life-saving medicine oxytocin to 
stop a post-partum hemorrhage. For the mother 
who had just delivered a baby in the remote and 
unstaffed Port Quemy dispensary, this delivery 
proved critical to saving her life. Port Quemy 
dispensary is accessed by a combination of road 
and boat travel that usually takes between five 
and six hours from Vaemaly Health Centre. A 
visiting nurse from Vaemaly who happened to be 
in the area to carry out vaccine outreach activities 
called in the emergency order for oxytocin, which 
subsequently was delivered by drone from 
Vaemaly. The mother was treated by the nurse 
within an hour of receipt of the medicine. 

Impact on immunization coverage 

The VDT was too short in duration to provide 
conclusive evidence on its impact on annual 
immunization coverage rates in Vanuatu. Drone 
services did, however, contribute to addressing 
some key issues affecting coverage rates and 
especially stock-out. Over the longer term, other 
impacts are expected, as mentioned above, such 
as fewer missed vaccination opportunities, which 
is significant cause of low coverage in remote 
areas of Vanuatu. 

A superficial comparison of children vaccinated 
in the same area and during the same period of 
time a year before the trial to those who were 
vaccinated by drone-delivered vaccines, strongly 
suggests a significantly higher number of children 
were vaccinated during the VDT. During the VDT, 
health workers reported a spike in the number 
of children vaccinated who were defaulters from 
previous years. Better attendance at vaccination 
services, improved compliance with session 
plans and increased accuracy of supply requests 
are all potential factors arising from drone use.
The numbers of children and pregnant women 
who were vaccinated with vaccines delivered by 
drone during the VDT are listed in Table 6.1.

7.4. Lessons learned and recommendations
Cold chain management

To ensure full benefit of passive temperature 
control by contractors, the ice packs used must 
be able to fit into the vaccine carriers used by 
nurses.

Delivery system

In Vanuatu, a landing system is a preferable 
delivery system because it addressed both 
supply streams. For instance, during the VDT, 
health workers were able to send a vaccine 
arrival report directly back with the drone after 
reviewing freeze-tags and vaccine vial monitors. 
Community interaction with the drone increased 
with landing system deliveries, reinforcing 
community ownership of the VDT. The selection 
of future drone delivery systems should carefully 
balance VDT benefits with safety imperatives.
Supply chain redesigns

Any supply chain seeking to use drones must to 
be prepared to respond to increased throughput. 
This adaption is needed at all levels of EPI 
delivery in Vanuatu, including national, provincial 
and individual island distribution points.

Review of the entire supply chain, including 
recalculation of forecasts and distribution 
frequency for each lowest distribution point is 
required to ensure maximum the supply chain 
benefits of drone delivery and avoid overstocking, 
which results in high levels of wastage. A 
considerable initial investment is required to 
ensure drone services are used appropriately, 
effectively and efficiently.
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Section 8 
Drone Operations and Airspace 

Management
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8.1. CAAV role and current regulations – the 
UAS landscape

The ICAO is the primary international governing 
body that establishes the obligations to ensure 
aviation operations are safe for everyone in the 
air and on the ground. The CAAV is responsible 
for ensuring that Vanuatu meets all its obligations 
under ICAO agreements. 

The CAAV is an under resourced regulatory 
authority given the scope of its responsibilities. 
It is supported in technical and specialist needs 
through the PASO. Neither CAAV nor PASO 
had during the VDT the expertise required to 
implement RPAS regulations.

At inception of the VDT, ICAO had yet to establish 
clear obligations for RPAS, but had provided 
guidance materials to assist national regulators 
with local implementation of RPAS obligations. 
The CAAV had not developed or implemented 
any local rules, but had leveraged the work of 
a local volunteer enthusiast to provide some 
guidelines for low risk drone operations.

National aviation regulators in the South Pacific 
region, including the CAAV, are supported 
by PASO, which was established to address 
challenges faced by smaller nations in the region 
in effectively regulating their aviation industries 
per ICAO standards. The role of the PASO has 
never been clearly articulated to outsiders nor 
have the respective roles of and connection 
between PASO and CAAV been coherently 
presented. The relationship is complex and 
definitions vary depending on who is asking and 
how.

At the time of initiation of the VDT, the PASO 
had funds to assist countries in the region 
address RPAS-related challenges and had 
planned an initiative to develop a model suite 
of regulations and subsequently assist states 
to implement the regulations. However, PASO 
did not recruit or appoint any technical staff to 
support aviation regulators on RPAS. UNICEF 
undertook development of the VDT with MoH and 
CAAV and unsuccessfully sought to work with 
PASO on designing and implementing the VDT. 
Since the end of Phase 1 and Phase 2 of the 
VDT, the CAAV and PASO have endeavoured to 
collaborate more closely on RPAS. 
Unsurprisingly, emerging RPAS users in Vanuatu 
have not expressed a desire to be constrained 
by regulations. This may be perhaps due to a 

lack of knowledge that RPA fall under aviation 
regulations, a lack of desire to be part of those 
regulations, and /or a lack of understanding 
that drone users are deemed part of the wider 
aviation industry for which risk-based regulations 
exist. Overseas visitors using RPAs or sharing 
airspace with RPAS appeared to be in no hurry 
to suggest that standards be applied, but rather 
were fulfilling various roles (such as surveying, 
filming and photography) without reference to 
any regulatory authority. 

At the outset of the VDT, there had been no 
significant connection between manned and 
RPAS aviation sectors. The wider manned aircraft 
industry, while supportive of the regulation of 
drones, were applying no local pressure to have 
regulations enforced. Equally, there had been no 
significant privacy, security or safety breaches 
in Vanuatu to raise the concern of the wider 
community.

Preparation

In preparation for the VDT, CAAV attempted to 
adopt the New Zealand RPAS regulation suite. 
(For more, see https://uavcoach.com/drone-
laws-in-new-zealand/.) The adoption approach 
was kept simple, with a view to amendments 
being incorporated as the VDT progressed and 
lessons were learned. An adoption statement was 
drafted, approved by the Minister of Infrastructure 
and Public Utilities and a consultation process 
was initiated. 

The overall lack of interest and engagement 
across the industry and community was 
highlighted by the fact that an August 2018 
consultation process for RPAS regulations 
attracted only contribution (which was effectively 
internal). As this consultation process drew no 
responses from the industry, and due to the 
timing of the VDT procurement process, the New 
Zealand RPAS regulations were not adopted 
prior to the launch of the VDT.

The New Zealand approach to RPAS is risk based, 
and conservative in many regards. It treats RPAS 
as a unique class of aircraft, with fully separated 
operating airspace, the imposition of conditions 
to reduce the risk of operations and segregates 
RPAS from manned aircraft. For instance, the 
regulations dictate that RPAS must operate 
under 400 ft AGL, at a distance from airports, and 
not over people or property. RPAS operators who 
seek to integrate with manned airspace (such 
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as above 400 ft) or undertake higher risk flights 
(such as over people) are required to undergo 
additional scrutiny. RPAs that are as big as current 
manned aircraft are managed as current aircraft, 
although with additional scrutiny. In large part, 
this separation and additional scrutiny derives 
because of the lack of a historical record related 
to reliability and traceability of operations, drone 
manufacturing, skills, training and design. 

Implementation 

The implementation of RPAS regulations in 
Vanuatu sought to apply lessons that have been 
learned in New Zealand and reduce the workload 
of CAAV personnel, where possible, by simplifying 
processes or easing requirements, bearing in 
mind the comparatively low use of airspace areas 
and population densities.

8.2. Proposed methodology and regulation update
The initial proposal was to apply the New Zealand 
regulatory model and then respond to lessons 
learned through amendments to the New Zealand 
model once regulations were put into effect. This 
way, regulations would be adopted, reviewed and 
subsequently adapted in light of CAAV capability, 

practical application and the experiences of direct 
application during the VDT. The CAAV TA set out 
to assist in the translation of the New Zealand 
regulations and their adaptation to the Vanuatu 
context. See Annex 8.1.

As noted above, the Minister of Infrastructure and 
Public Utilities approved a plan to adopt the New 
Zealand model for Vanuatu’s RPAS regulations 
and processes; however, the legislative process 
was not completed because it was assessed by 
the then Director of the CAAV as insufficient for 
industry acceptance. Therefore, the regulatory 
adoption process was rescheduled, including 
the gazettal and consultation processes, and 
further direct consultation was scheduled to be 
undertaken.

An initial assessment identified significant gaps 
in the proposed RPAS regulations in Vanuatu. 
However, the gaps identified are common in 
many nations, and treatment of RPAS is patchy 
across the industry globally as shown in the Table 
8.1. below.
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Table 8.1. Comparison of RPAS regulatory frameworks

Standard Vanuatu New Zealand/ Australia World
Registration Nil Aus Consulting Inconsistent
Certification Nil Above 15 kg and 

Above 250 kg
Inconsistent

Operating procedures Informal Established ICAO guidance has 
been issued

Internal procedures Nil Established but 
evolving

ICAO guidance has 
been issued

Documentation 
Formats

Informal to nil Established Inconsistent, but 
generally aligning 
to existing manned 
aircraft documents.

Reporting Nil By obligation Inconsistent
Risk assessment 
frameworks

Nil Established but 
evolving

Multiple.

Data collation Nil Established but 
evolving

University driven

Licensing Nil Established Inconsistent
Training Nil Established Inconsistent
Manufacture Nil Evolving, above 250 kg Low to nil for small

Evolving for larger
Maintenance Nil Above 250 kg Low to nil for small

Evolving for larger
Accident/Incident 
management

Nil Evolving Low to nil for small

Enforcement Nil Established Inconsistent
Billing Nil Established Evolving

Following review, the proposed regulations, which 
varied slightly from the original, were resubmitted 
to the Minister, who approved the regulations 
without need for further consultation. Once 
gazetted, the regulations are to take effect 28 
days later. As of end of May 2019, the regulations 
were pending gazetting.

A further issue to be managed was the interim 
pseudo-regulatory arrangement with Vanuatu 
Kaljoral Senta established by the former CAAV 
Director, which either had to be formalized or 
disallowed.

RPAS pilot licences

It was a requirement of the contract that 
contractors had BVLOS certification or equivalent. 
As none of the tender proposals met this criteria, 
the contractual requirement was changed to allow 
pilots with RPAS licences. One team arrived 

with unclear licensing (those provided were not 
translated into English, nor appeared to meet 
ICAO standards so could not be assessed for 
equivalence). Hence, CAAV required the team’s 
pilots to undertake RPAS training and provide 
evidence of having done so before the contractor 
was permitted to commence Phase 2 activities.
During implementation of the VDT, ICAO released 
RPAS licensing standards with which CAAV is 
obliged to comply by 2022.

8.3. Remotely piloted aircraft operator 
certificates

The contractors did not have an internationally 
transferable/recognizable BVLOS certification 
nor approved RPA operator’s certificates (ReOC) 
with BVLOS (New Zealand Part 102 Approvals, 
or an equivalent). Phase 1 trials were therefore 
conducted under significant CAAV scrutiny to 
allow BVLOS and operating capabilities of the 
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contractors to be examined in fine detail. 

Phase 2 was then approached as an evidence/
reliability building exercise as part of an application 
process for issuance of a Vanuatu ReOC under 
Part 102. This required all drone operators to 
submit an application for a ReOC against which 
short-term approvals to fly within tight limits 
were issued pending full approval. This allowed 
operators to build a requisite reliability history. 
Both contractors were tasked and succeeded in 
incorporating their lessons learned in operating a 
drone in a difficult and challenging environment. 
The intention was that, through the demonstration 
of safe operations over the course of Phase 2, the 
operators would demonstrate enough confidence 
and gain sufficient experience such that the CAAV 
would be comfortable certifying both contractors 
for drone operations, including granting approval 
for BVLOS flights.

However, consensus has not been achieved 
thus far on an industry-wide definition and 
understanding of what constitutes an appropriate 
number of successful flights to demonstrate safe 
operations. Industry guidance on how flights 
ought to be conducted by operators who do not 
demonstrated records of safe flights  is weak and 
often comes across as ‘cart before the horse’. 

Specific operations risk assessment

CAAV TAs accessed the most up-to-date industry 
draft guidance with the intention of feeding the 
de-identified results back to the drafting team 
and sought to apply the draft guidance to those 
applying in Vanuatu for a ReOC. This guidance 
material is known as the specific operations risk 
assessment (SORA), but has not been widely 
circulated, which made applying the guidance 
more difficult than it needed to be.

In applying the SORA, the TA concluded that 
airspace would be low volume in the proposed 
areas of drone operation during the VDT and 
advised further limitations to maintain operations 
at a commensurate low risk. In doing so, there was 
more scope for Phase 2 flights to be undertaken 
under BVLOS, rather than BVLOS with extended 
visual line of site. 

To support the SORA, the American Society 
for Testing and Materials standards for UAS 
parachutes were conservatively applied, 
and operators were advised they needed 
50 consecutive occurrence free flights. This 

requirement was imposed after the VDT 
contracts had been issued and the flight delivery 
requirements had been locked in, which meant it 
was not clear that operators from either contractor 
would be able to conduct enough Phase 2 flights 
to achieve demonstrated reliability for aviation 
purposes. In order to support efforts to build up 
a reliable history of operations, one operator 
was granted approval to conduct additional 
BVLOS flights in the low risk environment, at the 
operator’s request.

At no stage during the trial were the operators 
required to undertake a full, independent SORA-
level risk assessment. CAAV used the SORA 
as guidance, and referred the operators to 
the SORA for self-education. One team took 
advantage of the guidance and subsequently 
demonstrated observable improvements to 
risk assessment. The teams were required 
to undertake and comply with New Zealand’s 
standard format for risk assessments, which 
proved adequate. However, the contractors had 
different perceptions about their respective risk 
levels. However, the difference in risk perception 
was deemed to be conservative and thus CAAV 
allowed the operators to continue. It was also 
clear during the VDT that operational manuals 
required updating. Risk management plans had 
not always been properly vetted, some were out of 
sync with commonly accepted industry practices 
and in some instances risk management plans 
contradicted guidance in the manuals.

8.4. Airspace management: SOPs

The airspace environment envisaged under 
the original contract for Phase 1 of the VDT 
was airspace segregated to 2500ft AGL. CAAV 
managed areas that were affected by the VDT 
by issuing NOTAMs. A strict airspace segregation 
was not applied, which was sufficient for the local 
operating environment. The case from a safety 
perspective for making this change was based 
on the SORA, although insufficient time was 
available for the CAAV to document the safety 
case. 

Phase 2 drone operations were conducted within 
shared airspace, up to 2,500ft AGL, with RPAS 
operators notified by NOTAM of all danger zones. 
One operator applied lateral and time-based 
operational segregation (deconfliction) as part of 
SOPs, which helped build trust and confidence 
among both ATC personnel and those who 
operated local manned aircraft. One operator 
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requested further exemptions to airspace 
limitations, including flights at altitude over 
airports and higher altitudes. These requests 
were declined until such time as the operator 
could provide a valid safety case through 
demonstrated completion of a risk assessment 
for their operations as well as manned aircraft 
operations and justification as to why flights over 
airports and higher altitudes posed a risk.

Responsibility for commencing the issuance of 
NOTAMs transitioned in Phase 2 from CAAV 
to the drone operators, who were required to 
apply to CAAV to have a NOTAM issued and 
provide details of their flight plans. The CAAV, 
upon approving the NOTAM, forwarded it to 
the appropriate air traffic services authority. 
In Vanuatu, NOTAMS are issued by Airports 
Vanuatu Limited after they have been forwarded 
to Nadi, Fiji, where NOTAMs are released.

Clear processes to manage NOTAM requests 
were not in place at CAAV (or airspace requests). 
Further, Airports Vanuatu Limited had previously 
implemented a process for RPAS NOTAMs 
whereby they emailed all primary operators in 
the region with proposed flight plans and NOTAM 
requests. This process ensured operators 
were made aware of NOTAMs, even if related 
issuances from Fiji had been delayed. The 
process was spurred by the internal recognition 
that pilots in the region fail to read the NOTAMs 
they receive, which was evidenced multiple times 
during the VDT. The process helped to strengthen 
cooperation and transparency related to RPAS 
operations during the VDT among colleagues 
carrying out manned operating.

Consultation with ATC in the first instance was 
minimal, but reasonably so. NOTAMs for Phase 
1, with contact information for site scrutineers, 
were sufficient. After the first five to 10 BVLOS 
flights during Phase 2 (conducted by Swoop 
Aero), ATC was consulted on the process. It was 
generally felt that the information received by 
ATC was sufficient, which included the following.
• Contact details for the RPAS operation (ATC did 
phone in some instances to double check flights 
when directing manned flights into the area).
• Flight plans, with route numbers, mapped out 
for visual and communication aid.
• Knowledge that Common Traffic Advisory 
Frequency (CTAF) was being monitored.
• NOTAM details.
• Advance calls from the operator to notify ATC of 
pending flights.
• Calls from the operator to confirm the flight had 

landed (or had not taken off because of aborted 
lights) and airspace was clear.
Manned aircraft pilots expressed utmost comfort 
and confidence in the professionalism of the 
RPAS operators, who proactively separated 
flights in time and lateral distance and encouraged 
manned aircraft pilot to contact/call them prior to 
flying in areas where VDT flights took place to 
confer about operations and for reassurance, if 
needed.

Conversely some RPAS operators who were 
not part of the VDT were not notified of VDT 
operations, which heightened discomfort and 
mistrust amongst the manned aircraft pilot cohort.
Another matter that arose unexpectedly during 
the VDT was the use of aviation radios. While the 
contract required operators to have radio training 
and operating experience, it was discovered over 
the course of the VDT that some RPAS pilots 
and team members had little to no experience 
with aviation radio communications. This lack of 
familiarity exacerbated some of the issues that 
arose and also on occasion resulted in some 
questionable operational decision-making such 
as a request to fly over airports.

Automatic Dependent Surveillance-Broadcast
Vanuatu is adopting mandatory use of Automatic 
Dependent Surveillance-Broadcast (ADS-B) 
technology in which an aircraft determines its 
position via satellite navigation and periodically 
broadcasts this data, enabling it to be tracked. 
Use of ADS-B on RPAS is still under discussion 
with ICAO, however CAAV is keen to see this 
happen in Vanuatu’s low-traffic airspace.

A regulation update will be required to ensure use 
of ABS-B also is mandatory for RPAS operators. 
Operators were encouraged to test additional 
equipment while participating in the VDT. One 
operator took advantage of this opportunity to test 
ADS-B ‘out’ and ‘detect and avoid’ equipment. 
ADS-B ‘out’ equipment test is well supported by 
air traffic services, although testing was delayed 
due to shipping issues. Questions remain about 
the suitability of ADS-B in low-volume airspaces, 
including the following: reliability of ADS-B 
technology; whether ADS-B can be displayed in 
an ATC tower in a way that clearly differentiates 
RPAS from regular public transport and others; 
battery drain on the aircraft; and, functionality at 
low levels in mountainous terrain.

The ability to continue to grow and develop the 
integration of RPAS with the manned aircraft 
industry will be enhanced by the implementation 
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of ADS-B across both manned aircraft and 
RPAS. Vanuatu’s Control Tower is equipped with 
an ADS-B display so RPAS would be visible to 
air traffic controllers following the implementation 
of ADS-by RPAS operators. An alternative option 
is to test an ATC tracking system. While the VDT 
would have allowed operators to test such a 
system, they did not elect to. It is possible such a 
test would require contacting ATC tracking system 
developers as well as local operators. Since 
ADS-B technology for RPAS is affordable and the 
tower is already equipped to see it, further ATC 
tracking system testing is not urgently required. 
The ability to build a data set of safe, known 
and tracked RPAS operations in an integrated 
environment with manned aircraft will contribute 
to ongoing integration efforts worldwide.

A ‘detect and avoid’ system was used during the 
VDT to provide additional tactical deconfliction. 
If a confliction was detected within a set lateral 
and vertical distance of the RPA (called the 
separation area), the RPA reacted. Separation 
area parameters were set by the operator. The 
RPA was programmed to make a right- or left-
hand turn away from the position of the manned 
aircraft, and continue in that direction until clear 
of the separation area for at least 3 seconds. This 
capability could also have allowed for flight path 
replanning after a deconfliction, but this function 
was disabled during the VDT because surveys 
found the terrain to be inadequate to maintain 
sufficient clearance. 

‘Sense and avoid’ was also tested during the 
VDT. Phase 2 operators carried the latest 
available computer vision system. During flying 
operations, this system was not connected to the 
avionic suite, but rather operated independently. 
This included operating an independent flight 
controller and power source that were not 
connected or integrated into the onboard avionics 
stack. Anonymized data collected during the 
flights (not including, for instance, video footage) 
will be sent to the manufacturer to be applied 
to software-in-the-loop simulation to assess the 
feasibility and accuracy of systems operating in 
Pacific region environments.

8.5. Safety issues, and casualty management
Range manager

Safety issues were insufficiently managed 
during Phase 1 of the VDT. No range manager 
was assigned to the flight test area in advance. 
Although subsequently deployed, this was a 

difficult role to implement once an event was in 
full swing. 
Safety manager

The lack of a safety coordination point significantly 
inhibited the VDT in the initial days. In particular, 
crowd control was poorly managed, with local, 
untrained security services proving ineffectual. 
Crowd management issues included a lack of 
clarity about aircraft only zones, cockpits and safe 
zones. The crowd generally ignored directions to 
stay out of these zones. 

Specific operations risk assessment

Throughout the trial, CAAV applied a SORA 
approach to safety management. This functioned 
well, facilitating the continuation of the trial where 
operations in Phase 1 would not have progressed 
to Phase 2 under alternative evidence-based 
operational approval approaches.
 
Accident reporting

The VDT underscored the importance of accident, 
incident and defect reporting. Where two aircraft 
were lost, accident reports were readily provided. 
However, where aviation has a strong culture 
of accident and incident (and defect) reporting, 
it was clear that the VDT RPAS operators had 
adopted a more flexible to non-existent approach 
to reporting incidents in which an aircraft was 
completely lost such as bad landings that caused 
damage to either the aircraft or third party 
property. 

Reporting requirements had to be more clearly 
defined and affirmed for Phase 2 of the VDT. 
Further, standards for accident, incident and 
defect investigation, reporting and actions of 
RPAS failures have not been very well defined 
or consistent across the aviation industry. 
Definitions that are in place apply to manned 
aircraft and thus are ill-matched to RPAS, which 
meant they had to be modified to achieve the 
best fit. These definitions and procedures are 
critical to the long-term generation of reliable 
safety statistics that are required to underpin 
expansion of RPAS operations and its regulatory 
framework. Unfortunately, it is not clear if all 
reports that should have been submitted during 
the VDT were actually submitted.

Media management 

Media were present multiple times during the 
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VDT and their presence was not without risk. 
Media presence is a known aviation risk and in 
the case of the VDT the presence of the media 
was acknowledged by both contractors as 
having added to the pressure of already stressful 
operating environment. Critically, CAAV observed 
media directly disobeying reasonable instructions 
and issuing instructions to the pilot-in-command. 
In one instance, this created an immediate risk of 
injury and caused a flight to be stopped. (Credit is 
due the operator who made the decision to stop 
the flight). In another instance, media equipment 
interfered with the operation of an aircraft.

Maps and charts

The reliance during the VDT on general access 
survey data (such as Google Maps) posed an 
additional safety issue since the available maps 
do not allow for accurate navigation, nor do they 
purport to be up to date. In one instance, an 
inaccurate map directly contributed to the loss 
of an aircraft. In another instance, an imprecise 
map directly contributed to an overestimation of 
the C2 Link capability (command and control link) 
and subsequent challenges related to achieving 
operational requirements. Further, a lack of 
reliable maps cost both teams additional work 
and time since they were required to physically 
and personally scope out each delivery site. 

8.6. Drone operations
Part of the difficulty in embracing RPAS as a new 
technology is that purchasing organizations, such 
as the MoH in Vanuatu, have no prior experience 
in commissioning aviation work. Rather, they are 
used to recruiting service providers and trusting 
that those services are delivered in accordance 
with all required standard (safety and other) 
regulations. Further investment is needed in 
efforts to develop RPAS regulations (which was 
undertaken in the VDT) and subsequently raise 
awareness of those regulations (proposed in a 
forthcoming PASO project).

As noted elsewhere, there were pronounced 
differences demonstrated by the two contractors 
in their approach to sharing data and aviation 
information as required by CAAV. The more 
technically-oriented contractor perceived this 
data to be ‘commercial in confidence’ and hence 
preferred not to share flight information, which 
impeded the ability to make the most of the 
VDT opportunity and caused discomfort among 
the contractor with more aviation experience 
and other airspace users. This manifested in an 

unwillingness by the contractor to broadcast real-
time flight information and radio calls, engage 
with other pilots to solicit local information and 
share information about incidents that occurred 
and to keep such occurrences quiet for as long 
as possible. While it is acknowledged that some 
freelance drone operators were flying silent during 
the VDT and in contravention of the regulations, 
it behooves both contractors to avoid engaging in 
such behaviour. 

8.7. Lessons learned and recommendations
Integration within the manned domain: 
Considerations and further steps

Future developments

The growth in users of RPAS ahead of established 
regulatory frameworks, coupled with the false 
perception the technology is a tool of trade 
rather than aircraft presents unique challenges. 
In particular, very few models exist for the 
successful absorption of RPAS and those that do 
exist are dissimilar, with each new use generating 
q need to overcome a specific regulatory hurdle. 
Vanuatu’s regulatory package is detailed in 
external references for section 8.

Requirements for success

Noting it will take time for to resolve these issues, 
the following two criteria are required for the 
successful uptake of RPAS operations. 

1. A clear operational specification. This 
includes details about where RPAS will fly, how 
far, how long, how high, with what, to where, 
doing what. With this information, any business 
arm has the information required to converse 
effectively with the existing aviation industry, 
RPAS operators, and RPAS regulators. Without 
this information, the business arm becomes 
preoccupied with salesmanship and tends to 
approach the regulator with far too open and 
indistinct an ask to garner support.

2. An on-board regulator. For the foreseeable 
future, any structured RPAS operation in Vanuatu 
is going to be novel and new to aviation and 
therefore closer scrutineering is required to 
ensure RPAS operation not only is safe but 
also supported over the long term. Having a 
regulator work in concert with the development 
of an operational programme supports a more 
flexible engagement that, in turn, encourages 
learning as implementation occurs and provides 
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the latitude for maturation. Many regulators are 
short-staffed and lack funding and expertise. The 
provision of resources to the regulator can make 
a significant difference, however independence 
must be strictly maintained to protect against any 
possibility of approvals being bought.

Potential 

The strong potential exists for the expansion of 
the RPAS operations trialed in Vanuatu during 
the VDT, subject to further maturity, including the 
following.

1. Conducting more operations remotely. 
If C2 Link (command and control link) can be 
demonstrated to be robust enough, the pilot 
could be located more centrally, and fly two to 
three flights a day, every day, with the aircraft 
departing from remote nurse stations. Achieving 
this requires the delivery of additional training, 
oversight of aircraft management, and further 
investments to ensure additional aircraft are 
available. 

2. Achieving greater autonomy for delivery 
so that nurses could order a delivery to wherever 
they are at the time rather than to a predetermined 
site. This would require risk management of blind 
dropping/delivery and a proven history of safe 
dropping/delivery.

3. The aviation regulator must consider 
that the delivery capability of the aircraft is not 
limited to vaccines. Provided they do not carry 
dangerous goods, the logistics network could be 
expanded to include the delivery of other goods.
Vanuatu’s mountains; remoteness; heat and 
humidity; winds; rain; culture; and wildlife each 
impact RPAS operations. Experience in similar 
environments helps ensure success and the fact 
the contractors lacked experience in Vanuatu 
was revealed quickly during the VDT. As one 
contractor’s team member put it, “technical 
equipment is one thing, but there are many 
lessons to learn about field work.” Thus, it is 
recommended that operators be encouraged 
to familiarize themselves with the operating 
environment before they actually fly and such 
efforts be facilitated.

Due to cultural considerations, the use of 
cameras to support operations was not deemed 
necessarily viable. Therefore, ‘first person 
view’ at drop sites could not be relied upon, or 
necessarily proposed as a back-up option to 
mitigate risks at delivery sites. Neither could 
video surveying of flight paths be assured. 
These limitations impacted both the selection by 

the contractors of technology deployed and the 
design of the operational deliveries.
Backgrounds are important 

In order to develop the bespoke aircraft solutions 
that the challenging conditions required, the 
contractor teams had to be technically strong in 
engineering, navigation, communications and 
computing. Actual aviation experience amongst 
the two teams ranged from virtually none to 
commercial levels, creating a variety of issues 
as each team sought to establish operations and 
adapt to CAAV expectations. One team queried 
regulatory definitions and requirements, whilst 
the other required considerable mentoring to 
facilitate their progress. TAs who supported the 
CAAV divided their responsibilities so that one 
focused on assisting the contractors while the 
other served as an independent assessor. Note: 
Manned civil aviation operating experience is 
critical for RPAS operations involving BVLOS 
and integration with manned flight.

Decision-making was influenced by both supply 
chain and aviation considerations, with the 
latter underpinning some decisions that affected 
the cost efficiency of the VDT. For the aviation 
regulator, this is not a concern as such; however 
the interplay between supply chain and aviation 
imperatives ought to be better understood in 
future RPAS operations. It would have been 
constructive to provide logistics support to the 
VDT and the aviation regulator ought to have 
been part of this process.

‘Say what you’ll do… Do what you’ll say’

The regulator repeatedly found it necessary 
to reinforce to both contractors adherence to 
regulatory requirements and their respective 
documented operating procedures. CAAV 
approvals were premised on the contractors’ 
operational manuals being put into practice. 
Both manuals laid out the steps required during 
staffing changes. CAAV monitored adherence 
to respective protocols and, where necessary, 
approved the replacement of critical personnel. 
One contractor jeopardized its entire operations 
by failing to comply with its own established 
procedures. 

Testing the integration of RPAS with manned 
aviation in Vanuatu worked well. The low use 
areas selected for the VDT provided a low-risk 
opportunity to test and refine SOPs. This allowed 
time for back-up action to be implemented and 
mutual understandings to be cross-checked, 
including with and from ATC. 
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Radio

The use of the CTAF by RPAS operators is not 
common as using aviation radios requires the 
completion of training and licensing. The ability 
to monitor the CTAF benefited VDT operations, 
and increased the level of comfort the ATC and 
RPAS operators had flying in integrated airspace. 
(See Section 11. External References for CAAV 
Sample Operational Procedures (Library) Manual 
V 2.0 26 Mar 2019 and CAAV Sample Operations 
Manual ReOC V2.0 26 Mar2019). Monitoring 
CTAF is important, but CTAF broadcasting 
requires even more consideration.

Another critical consideration for future operations 
is the volume of aviation movements in and around 
Vanuatu. While the current volume of airspace 
use is relatively low and therefore low risk, risk 
levels will change if the volume increases, either 
in the short- or long-term. Hence, a review of the 
integration of RPAS into the manned aviation 
sector at regular intervals is required. Ad hoc 
reviews are required if the number of accidents 
and incidents increases. 

More regulation 

The VDT provided opportunity to practicably 
apply aviation thinking to emerging RPAS 
operations. Opportunities for further and more 
effective regulation exist for the following.

• Standards for airworthiness: There are currently 
no minimum standards for the initial or long-term 
airworthiness of an RPA. If it can fly and looks 
safe overall, it is allowed to fly. Responsibility 
for ongoing maintenance lies with the owner, 
or at best the manufacturers’ direction. This 
significantly limits opportunities for reliability-
based expansion of RPAS. The two accidents 
that occurred during the VDT highlighted the 
need for RPAS airworthiness directives, whereby 
aviation regulators can take steps to mitigate the 
risks of poorly designed, manufactured and/or 
supported components or aircraft.

• Pilot licensing is flight skills focused: While 
important, the implementation of autonomous 
flight operations removes the pilot from active 
flight control. During the VDT, this underscored 
a need for flight planning skills to be far more 
closely reviewed than direct flight skills. 

• Manufacturing: Both contractors were both 
manufacturers and operators of their aircraft and 
this, in part, contributed to the overall success 
of the VDT. However, it highlighted the lack of 
opportunity available to RPAS manufacturers 
worldwide to test bespoke solutions (to which they 
are most eminently suited). It also underscored 
the need to establish clear boundaries between 
manufacture, testing, and actual flight operations 
in a commercial sense. To paraphrase the 
observation of one contractor team, “we view 
the loss of an aircraft as a developmental cost” 
even though they failed to appreciate the other 
consequence of the loss of that aircraft was that 
it almost caused them to be entirely shut them 
down operationally.

• RPAS as sports and recreation is also a 
consideration: Many regulators facilitate self-
administration of sports and recreational aviation. 
Due to the disparate nature of the RPAS industry 
so far, RPAS clubs are not really developing this 
self-administration role. It is perhaps in the best 
interest of regulators to encourage this. 

• Case studies: Each RPAS operator develops 
SOPs. However, pre-existing aviation 
experience influences those procedures and 
their implementation. More attention and detail 
generally is required for BVLOS and BVLOS 
landing/delivery. SOPs are not standardized 
or practical across the range of available 
technologies and emerging RPAS industry 
capabilities. Detailed case studies should be 
developed to assist operators to understand all 
the issues their SOPs need to take into account. 
For example, one such issue is the loss of C2 
Link (command and control) after a software 
upgrade where there are other aircraft separated 
by 1 nautical mile.

• Software and firmware: The design and control 
of software and firmware were both a costly VDT 
operating factor and a factor in both accidents 
that occurred. More controls and checks are 
required for the regulator to be able to determine 
risk. 

Specific Operations Risk Assessment

The SORA provides valuable guidance, and its 
enforcement would add value to future trials.
The use of risk management plans needs to be 
better embedded into scrutineering of a trial to 
ensure risk management plans are part of the 
living process.
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Airspace management – SOPs

The VDT stretched the capacity of the CAAV 
and constrained its ability to maintain sufficient 
records.

Risk to credibility and functionality of managed 
RPAS operations arises when freelance 
RPA operators ignore regulations and safety 
procedures. Over the longer term, the viability and 
benefits of RPAS services will remain uncertain 
until authorities are able to gazette clear and 
enforceable regulations.

Aviation radio training was required by contractors 
and their experience and familiarity with aviation 
radios had a greater than foreseen impact on 
operating capability. (See Section 11. External 
References for CAAV Sample Operational 
Procedures (Library) Manual V 2.0 26 Mar 2019 
AND CAAV Sample Operations Manual ReOC 
V2.0 26 Mar2019).

Safety issues and casualty management

Range managers should be assigned prior to the 
launch of a drone trial.

Training should be delivered to all security service 
providers in advance of the launch of a trial.

The SORA approach strengthens the RPAS 

testing and experimental environment.

Reporting requirements should be clear from the 
outset of a trial.

The presence of media poses a much higher risk 
than generally perceived. 

Media should be briefed before a trial event and 
warned that they must follow all regulations or 
they may be asked to leave.

Access to surveyor-quality data related to 
delivery sites would reduce the overall cost of 
drone operations

Access to detailed terrain surveillance prior to 
flights improves the operation.

8.8. Reference documentation

The provision of TA support to CAAV allowed for 
a substantive investment across all aspects of 
RPAS regulations, procedures and associated 
templates, as summarized in Annex 8.2. This 
places Vanuatu at the forefront of RPAS-related 
administration in the region and it is hoped that 
the RPAS package is of value to other interested 
parties. Table 8.2. lists the annexes that 
accompany Section 8.
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Section 9 
Phase 3 Design
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9.1. Phase 3 Outline

Given the positive lessons and results generated 
from Phase 2 of the VDT, it is recommended that 
the Government continue with implementation 
of Phase 3 through which the utility and cost 
effectiveness of RPAS-based logistics can be fully 
assessed at scale. Assessing at scale refers to the 
following three criteria: 1) a larger geographical 
area and population; 2) a wider range of tasking, 
not limited to health supplies; and, 3) a longer 
period of operation and timescales for the trial 
phase, preferably at least 12 months. 

Global research23 suggests RPAS becomes 
economically competitive after at least 5,000 
delivery flights, allowing for amortization of costs 
associated with establishing the technology. A 
single RPAS operation, delivering three delivery 
flights per day for a full year would achieve 
only 700 flights per annum (assuming a 90 per 
cent availability and no weather disruptions). A 
12-month Phase 3 would therefore be unlikely 
to prove RPAS is cheaper than existing logistical 
health supply chain options in Vanuatu, but should 
be enough time to assess the utility value of the 
tool in terms of the following: addressing ‘last-
mile’ challenges; reflecting on the existing health 
supply chain as well as existing health commodity 
stocking and distribution arrangements; collecting 
pathology samples for laboratory analysis; and, 
exploring the feasibility of incorporating this new 
logistical option within the MoH and possibly 
servicing other arms of the Government.

Phase 3 would also offer the CAAV an opportunity 
to do the following: utilize new RPAS regulations 
in full; explore fee-based oversight of RPAS 
operations; collect the information required for 
community-level delivery point mapping and data 
for future RPAS operations; assess viability of 
ADS-B and traffic management systems; and, 
monitor the safety of RPAS operations in non-
segregated airspace. 

Options

Given the media exposure garnered by Phase 2 
of the VDT, RPAS operators from both contractors 
involved thus far in the VDT have shown 
interest in offering the MoH pro bono services 
against private sector funding. This provides the 
Government with an alternative to commercial 
contracting and allows the Government to 
transfer financial risk to the operators. In principle 
this partnership-like arrangement would save 

time and offer considerably more flexibility than a 
contractual arrangement.

Whilst superficially this appears highly attractive, 
the following preconditions to a MoU-based pro 
bono service ought to be considered, which are 
similar to considerations that would be explored 
under a contractual-based Phase 3.

1. Despite operational costs being borne 
directly by the RPAS operators, they cannot 
function in isolation. Both the MoH and CAAV 
would incur costs of engagement at all levels, 
something that would need to be mapped out, 
estimated fully and funding sourced to match 
need.

2. Vanuatu cannot offer unregulated 
opportunity to RPAS operators to function at their 
own cost and solely for their own benefit. Aside 
from the financial and capacity implications of 
MoH and CAAV facilitation of RPAS operations, 
prior to the launch of Phase 3 the MoH would need 
to define the purpose and benefit to the country, 
establish targets, and make arrangements to 
monitor and report on trial all activities.
Private sector funding can be complex in terms 
of the conditions attached. Government would 
need to fully understand and be comfortable 
with all funding arrangements made with RPAS 
operators. 

Management

Under either contract or pro bono arrangement, 
lessons from VDT Phase 2 suggest that the 
Government would need to commit dedicated 
capacity to oversee Phase 3, likely in the shape 
of a project management unit supported by an 
RPAS coordinating committee. Such a unit 
might comprise of representatives from both 
the MoH and in-kind TA from supporting donors, 
with operators and MoH staff reporting monthly 
against agreed targets and indicators. The 
project management unit would serve the role 
of providing MoH oversight of RPAS operations, 
clearing quarterly plans and authorizing activities 
a monthly basis. A RPAS coordinating committee 
would function as a wider, internal Government 
platform, through which CAAV would have a 
significant role (possibly the lead role in) guiding 
all ministries and departments in RPAS use. 
The RPAS committee might include standing 
representatives from MoH; Office of the Prime 
Minister; Ministry of Finance and Economic 
Management; Ministry of Infrastructure and Public 
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Utilities; Ministry of Internal Affairs; Vanuatu 
Kaljoral Senta; as well as additional members on 
a needs basis. 

Under either arrangement chosen by MoH, RPAS 
operators would need to bilaterally approach and 
satisfy all requirements from CAAV related to 
operational permissions in the delivery of RPAS 
services.

Operational areas

The contractors selected to carry out the VDT both 
provided operations across the three contract 
areas selected for Phase 2. These locations 
were extensively discussed with CAAV and 
chosen because of their associated geographic 
difficulties and low aviation traffic volumes. All 

three areas have small populations considered 
appropriate for low risk and tentative testing of 
RPAS equipment and operations. Whilst the 
contractors demonstrated viability and potential 
in all three cases, further investment should 
focus on providing the Government with solid 
understanding against which formal inclusion of 
RPAS services might be considered. Addressing 
gaps in data that exist around the financial 
viability and sustainability of RPAS requires use 
at scale, which cannot be achieved by delivering 
vaccines only to a small number of communities.
The priority location proposed for Phase 3 is 
Sanma Province, offering a substantially larger 
population, considerable geographic challenges, 
open water crossing to Malo Island and a large 
number of health facilities. 

Figure 9.1. Santo Island elevation

Figure 9.2. Sanma Province population estimates
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It is suggested that, after successfully having 
shown reliable delivery to all remote health 
facilities in Sanma Province, the operator 
subsequently be offered an opportunity to 
expand drone distribution to include deliveries to 
Malampa (Malekula) and Torba Provinces.
The second operational area proposed would be 
Penama Province with potential to subsequently 
expand to Malampa (Ambrym) and Torba 
Provinces. 

9.2. Minimum operational expectations

Operators engaging in Phase 3, through either 
contract or MoU, would be expected to meet the 
following criteria.

• Gain suitable RPAS operational approvals 
from CAAV and share evidence of the same 
to MoH.

• Field a minimum of two operational teams, 
with the following: 

1. A minimum of one current instrument-
rated commercial pilot to oversee 
interaction with CAAV and ATC as 
designated chief pilot. 

2. Each flight crew must comprise at 
least one licenced (manned) aircraft 
pilot.

3. Each flight crew to comprise 
minimum of three members with a 
minimum of one ni-Vanuatu member 
undertaking piloting or performing 
key roles, thereby contributing to the 
development of national capacity and 
ownership of RPAS operations.

4. Each flight crew to have at least 
one member holding a valid radio-
communication operator certificate 
(aeronautical).

• Provide a minimum of 90 per cent aircraft 
availability.

• Work closely with MoH staff to establish 
regular delivery plans and routes.

• Provide MoH and CAAV with monthly reports 
against agreed criteria.

• Able to provide two-way transportation of 
health supplies.

• Provide hand-on training to health staff on 
management of delivery sites and handling of 
respective RPA.

• Have redundant communication (data link 
system) via radio, mobile network, or satellite.

1. Operate minimum flight awareness systems 
such as ADS-B (radio-based or satellite-
based) and a proprietary or third-party 
flight log platform (A3, AirShare, etc.). The 
proprietary platform must be compatible with 
any third-party platform currently available at 
the market.

2. Carry valid public liability insurance.

• Have flexible capacity for response to 
emergencies.

Planning, reporting and permissions

Irrespective of the engagement modality selected, 
the MoH and CAAV would need to define the 
purpose, targets and monitoring requirements 
for Phase 3 of the VDT. The CAAV requirements 
would be largely confined to satisfying regulations, 
but might also extend to data collection and 
mapping of community-level delivery sites and 
use of ADS-B technology. Satisfactory monthly 
reporting would be used by both the MoH and 
CAAV as their basis for approving continued 
operations. Failure to provide such reports or 
provision of inadequate reports ought to result in 
suspension of the contract or MoU and provision 
to the operator of a mutually-agreed period of 
time to address these issues before termination.
With MoH as the primary client or sponsor, the 
operators would have an opportunity to explore 
wider Government RPAS use through an RPAS 
coordinating committee, provided doing so does 
not compromise any MoH or CAAV deliverables.
The media interest in Vanuatu RPAS investment 
has been substantial. It is recommended that all 
operators coordinate closely with MoH and CAAV 
on media dissemination with the understanding 
that all data derived from all phases of the VDT 
remain the property of the Vanuatu Government. 

Budget 

Broad cost projections for VDT Phase 3 can be 
extrapolated from Phase 2 tender submissions 
based on the assumption that actual flight 
costs would be the primary focus of Phase 3. 
Phase 1 and Phase 2 of the VDT cost a total of 
US$950,000 that was spent over five months 
for three contracts and with considerable in-kind 
support from UNICEF and The Global Fund. 
Thus, it would not be unreasonable to expect a 
commercially contracted Phase 3, carried out 
over 12 months, to incur a US$1 million per 
operational site. Should private funded pro bono 
services be offered, the cost to Government 
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might fall to US$200,000 with little cost variations 
between one or two operational sites.

In order to estimate a budget for the third phase, 
refer to the methodology used to calculate that 
for the second phase.

Interested parties and timing

All three current donors of the VDT have 
indicated interest in continuing to support MoH-
led RPAS activities in Vanuatu. Both DFAT and 
The Global Fund are potential sources of funding 
through submission of appropriate proposals 
once the Government fully articulates the scope 
and targets for Phase 3. UNICEF is present in 
Vanuatu and can be called on to provide support 
to MoH to manage Phase 3 in addition to possibly 
soliciting additional funding for the VDT on behalf 
of the Government.

Should a MoU-type approach be adopted, it is 
expected that the resources potentially available 
from these three donors would be adequate to 
meet MoH and CAAV funding requirements and 
would likely take two months to secure after 
submission of a funding request. Depending on 
the time taken to define Phase 3 details, a MoU 
might see RPAS flights commence in Sanma 
Province within three months of the elucidation of 
those details. A contract-type arrangement would 
trigger the need to develop and issue a wider 
funding appeal and is unlikely to result in the 
launch of Phase 3 flights prior to end of March 
2020.
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Annex 5.3.  Vanuatu Drone Trial media coverage (updated to 20 December 2018)
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Annex 5.4.1  Swoop Aero nurse orientation materials 
Annex 5.4.2  Wingcopter nurse orientation materials 

Section 6.  Data Collection and Analysis
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Section 8.  Drone Operations and Airspace Management
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Annexes for Section 2. Vanuatu Expanded Programme on Immunization

Annex 2.1. Annual budget for immunization service delivery (outreach) for 2018

PROVINCE Transport 
(VT)

DSA 
(VT)

Comms
(VT)

Stationary 
(VT)

Other Cost 
(VT)

Total
 (VT)

Tafea 1,568,000 460,000 141,000 92,000 2,261,000
Malampa 1,805,000 420,000 230,000 156,000 272,000 2,883,000
Penama 3,442,000 340,000 228,000 80,000 - 4,090,000
Shefa 2,180,800 180,000 132,000 40,000 40,000 2,548,800
Torba 1,221,000 420,000 70,000 28,000 5,000 1,744,000
Sanma 3,662,000 1,880,000 224,000 78,000 - 5,844,000
TOTAL 13,878,800 3,700,000 1,025,000 474,000 317,000 19,370,800

Percentage 72% 19% 5% 2% 2%
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Annex 2.2. Immunization coverage at zone level
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Annex 2.3. Vanuatu Drone Trial report from EPI
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Annexes for Section 3. The Vanuatu Drone Trial
Annex 3.1. Phase 1 waypoints

WP Name Island Latitude
(degree)

Longitude
(degree)

Waypoint 
height
(ft AGL**)

Observa-
tions

01 09 Takara Efate -17.539823 168.441207 0.00 Take-off 
and land-
ing point. 
Grass and 
gravel air-
strip avail-
able.

02 Mapua Emao -17.476849 168.495003 200 Village 
plaza

03 Marow Emao -17.480539 168.477018 200 Soccer 
field

04 Launamoa Pele -17.497918 168.418306 200  Village 
plaza

05 Unakapu Nguna -17.475123 168.385472 200 Road by 
school

06 Malaliu Nguna -17.469153 168.372107 200 Dispensary 
backyard

07 Utanlangi Nguna -17.429060 168.327476 200 Village 
plaza

08 Undine Bay 
Marina

Efate -17.546991* 168.336325* Depends 
on the 
conditional 
contractor

Drop site

* Note: there might be slight changes depending on authorization to use the private premises.
** AGL: above ground level.
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Annex 3.2. Selected participants for Phase 1
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Annex 3.3. Model of Letter of Intent to Participate in the Vanuatu Drone Trial

PUBLIC HEALTH DIRECTORATE
 
Official Letter No. 
Port Vila, Date
 
Letter of Intent to Participate in the Vanuatu Drone Trial
 
 The purpose of this letter is to set forth some of the basic terms and conditions with regard to participating in the 
Vanuatu Drone Trial (VDT) between the undersigned parties [Company Name] (the “Participant Team”) and the 
Government of Vanuatu. The VDT, established by the Government of Vanuatu in collaboration with the United 
Nations Children’s Fund (UNICEF), is a temporary segregated airspace for the participant teams to test drone-
based vaccine delivery. The terms set forth in this Letter will not become binding until a more detailed “Tripartite 
Agreement” is negotiated and signed by the parties, as contemplated below by the sections of this Letter entitled 
“Non-Binding.”

1. PARTICIPANT. [Name of Company], a [company/org] located at [address, city, country] officially expresses 
its interest to participate in the VDT from 21 August 2017 to 25 August 2017.

2. LOCATION. The Participant Team agrees to perform at least three vaccine delivery trials within the dates of 
the VDT, in the north part of Efate Island, Emao, Pele and Nguna Islands.

3. REGULATIONS. The Participant Team agrees to follow the guidelines for using the segregated airspace and 
NOTAMs issued by the Civil Aviation Authority of Vanuatu (CAAV).

4. LIABILITY. The Participant Team agrees to acquire a third-party insurance. Adhering to local regulations 
shall be the sole responsibility of the Participant Team. Any damage or accident caused within the influence 
area of the VDT shall be the sole responsibility of the Participant Team.

5. FINANCING. The Participant Team agrees to assume all costs in relation to the operation and other related 
activities in the VDT.

6. OPEN DATA. The Participant Team agrees to grant open access to the Government of Vanuatu and UNICEF, 
and share data learnings and results acquired from drones and related systems used in the VDT.

7. COMMUNICATION. The Participant Team agrees to use the name and brand of UNICEF only with the 
latter’s permission.

8. NON-BINDING. This Letter of Intent, does not, and is not intended to, contractually bind the parties, and is 
only an expression of the basic conditions to be incorporated into a binding Tripartite Agreement. This Letter 
requires the parties to comply in good faith. 

 
The above Letter reflects our mutual understanding and sets for the basis for proceedings to participate in the 
VDT.
                                                                                                                                                     
[Participant Team]
Signature                                  Printed Name                                   Date
                                                                                                                                                    
Len Tarivonda                                                       Printed Name                                   Date
Director of Public Health                                          
Ministry of Health                                                     
Republic of Vanuatu                                             
                                                                                                                                                     
Joseph Niel                                                           Printed Name                                   Date
Director of                                                                    
Civil Aviation Authority                                             
Republic of Vanuatu                                             
          
Witness:
                                                                                                                                                      
Andrew C. Parker                                                    Printed Name                                   Date
Chief of UNICEF Field Office                                  
Chief of UN JP Office                                              
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Annex 3.4. Risk assessment and management plan for the postponement of Phase 1
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Annex 3.5. Questionnaire for selected participants of the original Phase 1

1. Name of your company.

2. Size of your business. Number of persons employed (this includes: employees, working pro-
prietors, partners working regularly in the enterprise. Paid and also unpaid.

a. Less than 10.
b. 10 to 49.
c. 50 to 249
d. 250 or more
e. Other.

3. Size of your business. Annual net income.
a. Less than 50,000 USD
b. 50,000 to 249,000 USD
c. 250,000 USD to 999,000 USD
d. 1 Million USD or more
e. Other

4. Size of your business. Number of UAS-related projects your company is currently working  
 on. Count the number of projects as one project per client, or one project per location per  
 client if the client has various independent projects.

a. Prototype phase
b. Currently working on 1 single project
c. Currently working on 2 projects
d. Currently working on 3 projects
e. Currently working on 4 projects
f. Other

5. Size of your business. Current size of your UAS fleet.
a. One operational UAS (pilot, staff, UAV, GCS)
b. Two operational UAS (pilot, staff, UAV, GCS)
c. Three operational UAS (pilot, staff, UAV, GCS)
d. Four operational UAS (pilot, staff, UAV, GCS)
e. Five operational UAS (pilot, staff, UAV, GCS)
f. Other

6. What were the problems you faced for coming to Vanuatu?
a. Costs
b. Logistics
c. Tight schedule
d. Ongoing commitments
e. Go directly to Phase 2
f. Other

7. How many team members were you to deploy to Vanuatu for the VDT?

8. Did you know/calculate your costs for coming to Vanuatu for the VDT?
a. Yes, we asked and knew
b. Yes, we estimated
c. No, we didn’t

9. If your previous answer was YES, what were the costs for coming to Vanuatu?
a. Team tickets
b. Team subsistence allowance
c. Equipment shipping
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d. Other expenses

10. How many pieces of equipment you were to ship to Vanuatu for the VDT?

11. What was the total expected weight of all the equipment? (kilograms)

12. What was the total expected volume of all the equipment? (cubic metres)

13. How much time do you need in advance to come to Vanuatu? (months)

14. Was the information provided by UNICEF useful?
a. Yes
b. No
c. Other

15. Was the information provided by UNICEF clear?
a. Yes
b. No
c. Other

16. Were the programmed Skype calls useful?
a. Yes
b. No
c. Not applicable
d. Other

17. Were the programmed Skype calls clear?
a. Yes
b. No
c. Not applicable
d. Other

18. Could you provide constructive comments about UNICEF organization?

19. Do you have recommendations for Phase 2?

20. Overall perception of the VDT management
a. Communication (Very satisfied, Satisfied, Somewhat satisfied, Not Satisfied, Not 
 applicable)
b. Trial Planning (Very satisfied, Satisfied, Somewhat satisfied, Not Satisfied, 
 Not applicable)
c. Responsiveness (Very satisfied, Satisfied, Somewhat satisfied, Not Satisfied, 
 Not applicable)
d. Timeline (Very satisfied, Satisfied, Somewhat satisfied, Not Satisfied, Not applicable)
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Annex 3.6. Graphical representation of Questions 2, 3, 4 and 5
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Annex 3.7. Government of Vanuatu procurement mechanisms

• Low-value procurement: Purchase of goods, works and services (physical or consultancy) with a 
value less than VUV5,000,000.
○  Goods, works and services valued between VUV100,000 and VUV5,000,000 are   
  required to follow a REQUEST FOR QUOTATIONS (RFQ) procedure,
○  Goods, works and services valued less than VUV100,000 require a simple Local Pur 
  chase Order (LPO)

• High-value procurement: Purchase of goods, works and services (physical or consultancy) with 
a value equal or greater than VUV5,000,000. This process requires two conditions: (1) an open 
and fair competition in accordance to the appropriate Tender method, and (2) approval from CTB 
for Tender method and documentation, recommendation for award of Contract, and the draft 
Contract.

Each modality has its own procedures and the corresponding documentation (templates) can be 
downloaded from CTB’s website. 

For high-value procurement, the following government agencies are directly involved:

• The Purchaser: whose responsibility is the management of the procurement process. For Phase 
1 and Phase 2 of the Vanuatu Drone Trial, the purchaser was MoH. Phase 3 is expected to be 
implemented by the same purchaser.

• State Law Office (SLO): represented by the Government’s Attorney General, and whose prima-
ry function is to provide advice to, and represent the Government on legal matters. SLO also 
provides the specialist services to the Government on legislative drafting services, preparation of 
government instruments and the publication of Official Gazettes. 

• Central Tender Board (CTB): whose primary mandate is to adjudicate and award tenders for 
Central Government and any other institutions specified under the Act for the delivery of works, 
services and supplies related services. CTB is a parastatal organization that operates under the 
Ministry of Finance and Economic Management (MFEM). 

• DCO
• COM

Procurement rules are that projects estimated at over Vatu 5m ($46,000) are required to go through 
a Request for Tender (RFT) process. This involves a process going through the State Law Office 
(SLO), the Central Tenders Board (CTB), Development Committee Officials (DCO) and ultimately to 
the Council Of Ministers (CoM) for final decision.

It has been reported that this process can take anywhere upwards of 120 days. One comment re-
ceived was that not a single RFT had proceeded to contract execution by July in the 2017 financial 
year. Consequently almost all works are currently scoped to fall under the Vatu 5m threshold.

SLO
Requirements and time frame. Annex 3.7.

CTB
CTB is composed by the Chairperson and two full time officers: the Secretary and Assistant to Sec-
retary. Apart from CTB’s main function, the officers are in charge of administrative duties. Processes’ 
timelines might be negatively affected by the limited capacity of CTB in terms of personnel resourc-
es.
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Annex 3.8. Road map and estimated schedules for a high-value procurement process
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Annex 3.9. On-site equipment demonstration scoring system 
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Annex 3.10. Follow up on the fulfillment of the Schedule of Services and Special Conditions of Con-
tract for the contractor Swoop Aero
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Annex 3.11. Follow up on the fulfillment of the Schedule of Services and Special Conditions of 
Contract for contractor Wingcopter
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Annex 3.12. Letter to State Law Office to request review of tender documents (MoH template
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Annexes for Section 5. Communication Strategy and Communication for Development

Annex 5.1. Communication plan outline

Key dates Activities and Outputs
Jun ‘18 Terms of reference of photographer / videographer for shoot in August 

finalized and contract processing.
Jul ‘18 Media package (incl. photo selection and short videos) developed with 

outreach to media with prepared package.
Aug ‘18  Media partnerships (local and international) confirmed for drone trials.
Mid Aug ‘18 Videographer to visit Epi Island and Pentecost Island to document journey 

and challenges faced by nurses to bring vaccines to  remote locations and 
vaccinate children through short videos and selection of photographs.

Dec ‘18 Press release issued when government contracts are awarded to announce 
the drone trials.

5 Dec ‘18 Social media plan launched in advance to the high level ceremony to offi-
cially open the drone trials in Vanuatu.

Dec ’18 + Apr ‘19 High-level ceremony to officially open the drone trials in Vanuatu hosted 
by government with stakeholders including community members and chil-
dren, Takara Airstrip, North Efate.
Press Release issued on event and drone trials Phase 1 and Phase 2 time-
lines with media coverage and social media coverage.
Phase 2 on Erromango, Pentecost and Epi Islands with media coverage and 
content developed for media packs and social media.
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Annex 5.2. Council of Ministers decision No. 98 of 2017 approval of drone trial
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Annex 5.3. Vanuatu Drone Trial media coverage (updated to 20 December 2018)
Print and online media reports
Al-Masry Al-Youm, ‘«هايملا كالهتسا ديشرتب بلاط فلأ 225 ةيعوتل عورشم :«انيديأب ةيحص انسرادم 
.https://www.almasryalyoum.com/news/details/1352282, accessed 28 June 2019 ,’اينملاب

Álvarez, Raúl, ‘El UNICEF hace historia al entregar por primera vez vacunas para niños usando 
drones’, Xataka, 19 December 2018, https://www.xataka.com/medicina-y-salud/unicef-hace-histo-
ria-al-entregar-primera-vez-vacunas-para-ninos-usando-drones
‘A Vanuatu consegnano i vaccini coi droni’, il Post, 18 December 2018, https://www.ilpost.
it/2018/12/18/droni-vanuatu-vaccini/, accessed 28 June 2019.

‘Baby in Vanuatu given world’s first drone-delivered vaccine: UNICEF’, Xinhua, 19 December 2018, 
http://www.xinhuanet.com/english/2018-12/19/c_137683414.htm, accessed 28 June 2019.
‘Drone-delivered vaccines give Vanuatu hope’, The Malaysian Insight, 18 December 2018, https://
www.themalaysianinsight.com/s/119573, accessed 28 June 2019.

‘Drone delivers immunization vaccines’, Global Times, 19 December 2018, http://www.globaltimes.
cn/content/1132733.shtml, accessed 28 June 2019.

‘Drone delivers vaccines for children in Vanuatu island nation’, Agencia EFE, 19 December 2018, 
https://www.efe.com/efe/english/world/drone-delivers-vaccines-for-children-in-vanuatu-island-na-
tion/50000262-3847123, accessed 28 June 2019.

‘Drone delivers vaccines in key Vanuatu trial’, Agence-France Presse, 18 December 2018, Agence 
France-Presse Top News (English), t.
‘Drone delivers vaccines in key Vanuatu trial’, AhramOnline, 18 December 2018,http://english.ahram.
org.eg/NewsContent/7/48/320307/Life--Style/Health/Drone-delivers-vaccines-in-key-Vanuatu-trial.
aspx, accessed 28 June 2019.

‘Drone delivers vaccines in key Vanuatu trial’, DailyMail.com, 18 December 2018, https://www.dai-
lymail.co.uk/wires/afp/article-6507127/Drone-delivers-vaccines-key-Vanuatu-trial.html, accessed 28 
June 2019.

‘Drone Delivers Vaccines in Key Vanuatu Trial’, Gadgets360, 18 December 2018, https://gadgets.
ndtv.com/transportation/news/drone-delivers-vaccines-in-key-vanuatu-trial-1964488, accessed 28 
June 2018.

‘Drone delivers vaccines in key Vanuatu trial’, NILE TV International, 18 December 2018, http://www.
nileinternational.net/en/?p=121381, accessed 28 June 2019.
‘Drone delivers vaccines in key Vanuatu trial’, the Star Online, 19 December 2018, https://www.
thestar.com.my/tech/tech-news/2018/12/19/drone-delivers-vaccines-in-key-vanuatu-trial/, accessed 
28 June 2019.

‘Drone delivers vaccines in key Vanuatu trial’, Yahoo News, 18 December 2018, https://au.news.
yahoo.com/drone-delivers-vaccines-key-vanuatu-trial-084056001--spt.html?guccounter=1, accessed 
28 June 2019.

‘Drone vaccinates baby in world first for tiny Vanuatu’, South Asia Morning Post, 18 December 2018, 
https://www.scmp.com/news/asia/australasia/article/2178554/baby-pacific-island-nation-vanuatu-re-
ceives-first-ever-vaccine, accessed 28 June 2019.

‘Drone delivers Vanuatu trial’, Business Standard India, 18 December 2018, https://www.busi-
ness-standard.com/article/pti-stories/drone-delivers-vaccines-in-key-vanuatu-trial-118121800453_1.
html, accessed 28 June 2019.

‘En una remota isla, las vacunas ya llegan en drones’, Clarín, 19 December 2018, https://www.clar-

drone report .indd   107 13/09/2019   8:15 PM



108

in.com/mundo/vanuatu-vacuna-drones-unicef_0_Sik7q5k60.html, accessed 28 June 2019.
‘How a baby in a remote island nation got vaccinated is “a big leap for global health”’, Vice News, 18 
December 2018, https://news.vice.com/en_us/article/wj3y85/how-a-baby-in-a-remote-island-nation-
got-vaccinated-is-a-big-leap-for-global-health, accessed 28 June 2019.

Hui, Lu, editor, ‘Baby in Vanuatu given world’s first drone-delivered vaccine: UNICEF’, XinhuaNet, 
19 December 2018, http://www.xinhuanet.com/english/2018-12/19/c_137683414.htm, accessed 28 
June 2019.

Luzar, Ivan, ‘Bebi na odbačenom otoku prvi je put dronom dostavljeno cjepivo i to bi zbilja mogla biti 
velika stvar’, Telegram, 18 December 2018, https://www.telegram.hr/biznis-tech/bebi-na-odbacen-
om-otoku-prvi-je-put-dronom-dostavljeno-cjepivo-i-to-bi-zbilja-mogla-biti-velika-stvar/, accessed 28 
June 2019.

McNeil, Donald G.,’A buzzing thing in the sky delivers vaccines to Vanuatu’, The Indian Express, 
https://indianexpress.com/article/world/a-buzzing-thing-in-the-sky-delivers-vaccines-to-vanu-
atu-5498706/, accessed 28 June 2019.

McNeil, Donald G.,’A buzzing thing in the sky delivers vaccines to Vanuatu’, SBS News, 19 Decem-
ber 2018, https://www.sbs.com.au/news/a-buzzing-thing-in-the-sky-delivers-vaccines-to-vanuatu, 
accessed 28 June 2019.

McNeil, Donald G., ‘An Island Nation Starts an Experiment: Vaccines Delivered by Drone’, New York 
Times, 17 December 2018, https://www.nytimes.com/2018/12/17/health/vanuatu-vaccines-drones.
html, accessed 28 June 2019.

McNeil, Donald G., ‘The Australian company using drones to deliver vaccinations’, The New Daily, 
18 December 2018, https://thenewdaily.com.au/news/world/2018/12/18/australian-drones-vanu-
atu-medicine/, accessed 28 June 2019.

‘Nell’arcipelago di Vanuatu il primo vaccino al mondo trasportato da un drone’, Fai.informazionie.
it., 18 December 2018, https://fai.informazione.it/72C41086-F976-4713-84BD-A50CE93639FC/
Nell-arcipelago-di-Vanuatu-il-primo-vaccino-al-mondo-trasportato-da-un-drone, accessed 28 June 
2019.

Novak, Matt, ‘Drone Delivers Vaccines for Baby in Island-Nation of Vanuatu in Historic Flight’, Giz-
modo, 18 December 2018, https://gizmodo.com/baby-on-island-nation-of-vanuatu-receives-vac-
cines-deli-1831168618, accessed 28 June 2019.

Robertson, Holly, ‘Vaccines delivered by drone to remote Vanuatu island in world-first trial’, Austra-
lian Broadcasting Corporation, 19 December 2018, https://www.abc.net.au/news/2018-12-19/vac-
cines-delivered-by-drone-to-remote-vanuatu-island/10636586, accessed 28 June 2019.

Tangermann, Victor, ‘A Child Was Immunized By the World’s First Drone-Delivered Vaccine’, Futur-
ism.com, 18 December 2018, https://futurism.com/unicef-vanuatu-drone-delivery-vaccine, accessed 
28 June 2019.

Taylor, Chloe, ‘Drones deliver vaccines to one-month old baby in remote island of Vanuatu’, CNBC, 
19 December 2018, https://www.cnbc.com/2018/12/19/drones-deliver-vaccines-to-remote-is-
land-of-vanuatu-.html, accessed 28 June 2019.

Thompson, Alexandra, ‘Baby on small Pacific island becomes the first child in the WORLD to be 
given a vaccine delivered by a drone’, DailyMail.com, 19 December 2018, https://www.dailymail.
co.uk/health/article-6511067/Baby-child-given-vaccine-delivered-drone.html?ns_mchannel=rss&i-
to=1490&ns_campaign=1490, accessed 28 June 2019.
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‘Un bebé de Vanuatu recibe la primera vacuna distribuida por un dron’, El País, 19 December 2018, 
https://elpais.com/internacional/2018/12/19/mundo_global/1545227679_806529.html, accessed 28 
June 2019.

‘Un bebé de Vanuatu recibe la primera vacuna enviada por un dron’, Europa Press, 18 December 
2018, https://www.europapress.es/internacional/noticia-bebe-vanuatu-recibe-primera-vacuna-envia-
da-dron-20181218145006.html, accessed 28 June 2019.

‘Un bebé de Vanuatu recibe la primera vacuna enviada por un dron’, Teinteresa.es, 18 December 
2018, http://www.teinteresa.es/mundo/Vanuatu-recibe-primera-vacuna-enviada_0_2145385632.
html, accessed 28 June 2019.

‘Un bebé de la remota isla de Vanuatu recibe la primera vacuna enviada en dron’, Publico, 18 De-
cember 2018, https://www.publico.es/internacional/vacunas-llevadas-drone-bebe-remota-isla-vanu-
atu-recibe-primera-vacuna-enviada-dron.html, accessed 28 June 2019.

‘Unicef hace historia: usa drones para entregar vacunas a niños’, Sputnik Mundo, 19 December 
2018,https://mundo.sputniknews.com/salud/201812191084255750-unicef-manda-un-dron-a-entre-
gar-vacunas-en-una-isla-del-pacifico/, accessed 28 June 2019.

‘Vaccines delivered by drone to remote Vanuatu island in world-first trial’, Associated Press of Paki-
stan, 19 December 2018, http://www.app.com.pk/vaccines-delivered-by-drone-to-remote-vanuatu-is-
land-in-world-first-trial/, accessed 28 June 2019.

‘Vanuatu, el primer país que usa drones comerciales para distribuir vacunas’, ABC.es, 19 December 
2018.

‘Vanuatu es el primer país que usa drones para distribuir vacunas’, El Nuevo Diario República 
Dominicana, 19 December 2018, https://elnuevodiario.com.do/vanuatu-es-el-primer-pais-que-usa-
drones-para-distribuir-vacunas/, accessed 28 June 2019.

‘Vanuatu es el primer país que usa drones para distribuir vacunas’, El Universal World – 19 Decem-
ber 2018, https://www.eluniversal.com.mx/ciencia-y-salud/vanuatu-el-primer-pais-que-usa-drones-
para-distribuir-vacunas, accessed 29 June 2019.

Vanuatu es el primer país en usar drones comerciales para distribuir vacunas’, Error! Hyperlink 
reference not valid.Montevideo, 19 December 2018, https://www.montevideo.com.uy/Ciencia-y-Tec-
nologia/Vanuatu-es-el-primer-pais-en-usar-drones-comerciales-para-distribuir-vacunas-uc705315, 
accessed 28 June 2019.

‘Vanuatu uses drones to deliver vaccines to remote island’, British Broadcasting Corporation, 19 
December 2018https://www.bbc.com/news/world-asia-46616004, accessed 28 June 2019.

Yi, Beh Lih, ‘Vanuatu baby treated in world’s first commercial drone-delivered vaccine’, Daily-
Mail.com, https://www.dailymail.co.uk/wires/reuters/article-6511305/Vanuatu-baby-vaccinat-
ed-worlds-commercial-drone-delivery.html, accessed 28 June 2019.

Yi, Beh Lih, ‘Vanuatu baby treated in world’s first commercial drone-delivered vaccine’, Reuters UK, 
19 December 2018, Error! Hyperlink reference not valid.https://www.reuters.com/article/us-vanu-
atu-health-technology/vanuatu-baby-vaccinated-in-worlds-first-commercial-drone-delivery-idUSKB-
N1OI0VR, accessed 28 June 2019.

Yi, Beh Lih, ‘Vanuatu baby treated in world’s first commercial drone-delivered vaccine’, Reuters In-
dia, 19 December 2018, https://in.reuters.com/article/vanuatu-health-technology/vanuatu-baby-vac-
cinated-in-worlds-first-commercial-drone-delivery-idINL8N1YO08K, accessed 28 June 2019.
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Broadcast media and video
NHK World: https://www3.nhk.or.jp/nhkworld/en/news/20181219_26/

CBS - Drone delivers vaccines to residents of remote island: https://www.youtube.com/
watch?v=WOTHMC_IHRY

UNICEF +Children on BBC World - U.K. National

19 December 2018
A baby on a small pacific island has become the first person to be given a vaccine delivered by a 
commercial drone. UNICEF arranged for the drone to be flown some 40 kilometres across moun-
tains in Vanuatu that otherwise take hours to cross. UNICEF hopes the drone delivery will be of vital 
importance in remote areas.

UNICEF on CBC Calgary (CBRT) - Alberta, Canada
Calgary Eyeopener
18 December 2018 
UNICEF says a baby on Vanuatu is now the first person in the world to get a vaccine delivered by a 
commercial drone. The United Nations says the delivery to the South Pacific gives hope that drone 
delivery technology could help save lives in other remote regions.
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Annex 5.4. Materials used by drone companies to support community sensitization
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Annex 5.4.2. Wingcopter nurse orientation materials
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Annexes for Section 6. Data Collection and Analysis
Annex 6.1. Monitoring and evaluation terms of reference
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Annex 6.2. Intervention matrix and indicators

“Innovation “
aka Project Description

Indicators
Specific, Measurable. 
Achievable, Relevant and 
Time-bound

Sources of verification
Ideally gleaned from re-
cords already collected

Assumptions

Government Goals[4]
SOC 3.1 Ensure … 
equitable access to 
affordable, quality health 
care through … [suitably 
resourced and equipped] 
facilities

High-level goals are to be monitored through the “Implementation and Monitoring 
Framework for the National Sustainable Development Plan” (Not available at 
time of drafting).

Percentage change in 
EPI coverage in trial 
areas (when compared to 
non-trial areas/coverage 
before the trial)

MoH EPI coordinator 
records

SOC 3.2 Reduce … inci-
dence of … diseases.

Percentage change in 
incidence of diseases 
covered by EPI in trial 
areas (when compared to 
non-trial areas/coverage 
before the trial)

MoH records

SOC 3.3 Promote healthy 
lifestyle choices and 
health seeking be-
haviour….

Awareness of value of full 
vaccination

C4D knowledge, attitudes 
and practices survey

(Particularly amongst “an-
ti-vaxxer” population)

SOC 3.4 Build health 
sector management 
capacity and systems 
… [for the] effective and 
efficient delivery of ser-
vices…

Establishment and use of 
rules, regulations, SOPs 
for UAS-based logistics 
system

MoH/CAAV records

SOC 6.4 Strengthen 
national institutions to 
… deliver quality public 
services

Establishment and use of 
rules, regulations, SOPs 
for UAS-based logistics 
system

MoH/CAAV records

SOC 6.5 Strengthen … 
authorities and … institu-
tions to enable decentral-
ized service delivery

Establishment and use of 
rules, regulations, SOPs 
for UAS-based logistics 
system

MoH/CAAV records

SOC 6.6 Strengthen 
physical planning and 
management to meet the 
… Ni-Van needs…

Net cost of delivery of 
EPI vaccine

MoH/CAAV records
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ECO 2.3 Ensure … public 
infrastructure, including 
health, … facilities are 
safe, ... and comply with 
... codes and standards

Establishment and use of 
rules, regulations, SOPs 
for UAS-based logistics 
system 

Number of (near or 
actual) diversions from in-
tended flight plan, injuries 
to MoH staff or operators’ 
collisions with other air-
craft, or crashes

Civil Aviation Authority 
records/Air traffic records
Air operators safety 
officers
Service providers

ECO 2.4 Enact clear in-
frastructure governance, 
legislative frameworks 
and standards for resil-
ient infrastructure and 
maintenance.

Establishment and use of 
rules, regulations, SOPs 
for UAS-based logistics 
system
Number of (near or 
actual) diversions from in-
tended flight plan, injuries 
to MoH staff or operators’ 
collisions with other air-
craft, or crashes

UNICEF and CAAV man-
agers
Service providers
 
Civil Aviation Authority 
records/Air traffic records
Air operators safety 
officers
Service providers

ECO 2.6 Provide … ac-
cess to efficient transport 
in rural and urban areas.

Change in costs and area 
accessible through use 
of UAS

MoH records
Service provider

ECO 2.7 [Comply] with 
international conventions 
and standards for safe 
and secure transport

Establishment and use of 
ICAO compliant Air Traffic 
Management/Unmanned 
Aircraft Systems Traffic 
Management

CAAV regulations

ECO 2.8 Establish … 
partnerships that ... de-
velop the private sector 
and rural communities 
as service suppliers … of 
transport and infrastruc-
ture …

[developments towards] 
Establishment of UAS 
service provider

CAAV/MoH records

Overall Objective
To increase percentage 
coverage of Fully Immu-
nized Child in Vanuatu.
 
 
No negative outcomes

EPI percentage cover-
age increases to 95% in 
target areas by end of 
Phase 2
 
Number of (near or 
actual) diversions from in-
tended flight plan, injuries 
to MoH staff or operators 
collisions with other air-
craft, or crashes

MoH EPI records
 
 
Civil Aviation Authority 
records/Air traffic records
Air operators safety 
officers
Service providers

Time and money saved 
through the introduction 
of UAV will be retained 
within the EPI Unit
Children and parents who 
do the first (at 4 weeks 
of age) set of immuniza-
tions will go on to be fully 
immunized children
All “near misses” or colli-
sions are reported
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Purpose
“Aim of the Innovation”
The Ministry of Health 
spends less money on 
delivering a better service 
to MCH Centre’s

Overall costs
Reduction in net costs 
(*including capital, oper-
ating, energy and emis-
sions) across the entire 
supply chain including
Ø  Costs of (all) vehicle 
hire/use
Ø  Clinically trained 
human resources spent 
on non-clinical activities 
[such as accompanying 
vaccine to satellite clinics]
Ø  Wastage (expiry) of 
time sensitive vaccine

MoH accounts`
 
 
EPI records

The tender refers to a 
logistic system but the 
UAS is likely to only be 
able to have a limited 
effect on single leg costs, 
particularly during the 
pilot phase
While this a positive 
outcome of the pilot, the 
assumption is that this 
would understate the 
range of possible benefits 
should the contribute of 
the UAS be fully realized 
across the system from 
procurement to actual ad-
ministrating the vaccine

Results - Tangible prod-
ucts or services delivered 
by the project.
 
Changes in vaccine deliv-
ery schedules

Cold chain vaccines 
spend significantly less 
time between ordering 
and use during the time 
of the trial

EPI procurement logs Assumes the logistics 
chain may be responsive 
within the timing of Phase 
2

The MoH demonstrates 
an increased capacity to 
manage the complex lo-
gistical task of cold chain 
vaccines.

Overall costs of Fully 
Immunized Child [show 
the potential to] reduce 
significantly over the 
period of Phase 2

EPI/ MoH accounts
Expert consultations

Spending less time and 
money on terrestrial/ 
boat carriage of insulted 
boxes means vaccine 
flow faster and smoother 
so stocks and waste are 
reduced

Reduced net cost of de-
livering vaccines to end 
users

Significantly changes 
costs of (all) vehicle hire/
use over the course of 
the trial

Ø  Costs of (all) vehicle 
hire/use
Ø  Clinically trained hu-
man resources spent on 
non-clinical activities.
Wastage (expiry) of time 
sensitive vaccine

To use UAVs to reduce 
overall supply chain costs 
for cold chain vaccines

Vaccine losses Stock-outs and expiries EPI records
Expert consultations

The previous weakness 
of the EPI logistics chain 
is why too many vaccine 
stocks were held, and 
hence why they were not 
used
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Awareness Parental awareness of 
the importance of having 
Fully Immunized Child

MoH EPI records The expected/planned 
[actual] “buzz” of the 
drones will be matched 
with a metaphorical 
“buzz” of heightened 
awareness of the impor-
tance of the EPI
Additional significance 
should be placed on 
any infants in otherwise 
“highly covered” areas 
where the parents may 
have overcome their 
reluctance to vaccination 
and stopped being “anti-
vaxxers”

Activities – Tasks that 
have to be undertaken to 
deliver the desired results
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Class # Objectively Verifiable 
Indicators

High-level indicators A1 Change in net costs 
(*including capital, 
operating, energy and 
emissions) across the 
entire supply chain 
over the duration of the 
trial.

MoH records
Service provider re-
ports
Microplanning data 
sheets

 A2 Percentage change in 
EPI coverage in trial 
areas (when compared 
to non-trial areas/cov-
erage before the trial)

MoH EPI coordinator 
records

 A3 Number of (near or 
actual) diversions from 
intended flight plan, 
injuries to MoH staff or 
operators’, collisions 
with other aircraft, or 
impacts into terrain

Civil Aviation Author-
ity records/ Air traffic 
records
Air operators safety 
officers
Service providers

Outcome O1 Change in net costs 
(all) vehicle hire/use

EPI MoH records
Microplanning data 
sheets
Service provider re-
ports

 O2 Change in net costs 
per Fully Immunized 
Child over the period of 
Phase 2

EPI and service provid-
er records
EPI/ MoH accounts
Expert consultations

Programme develop-
ment stage

D1 “Identity and content 
of key stakeholders’ 
concerns included in 
program formulation”

Interviews and infor-
mal discussions, with 
MoH, CAAV, TRR, and 
others
Minutes of meetings

 D2 Process and time 
required to establish 
legislative and regu-
latory framework for 
drone operations

UNICEF and CAAV 
managers

 D3 Qualitative assessment 
of changes required 
between original proj-
ect documentation and 
final project as imple-
mented. (Relevance)

Desk review of project 
documentation

Annex 6.3. List of critical indicators
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 D4 Number and kind of 
issues arising in tran-
sition of responses 
from tender to service 
provider

UNICEF and CAAV 
managers
Service providers

 D5 Number and kind of 
regulatory issues aris-
ing over the course of 
implementation of the 
pilot project

UNICEF and CAAV 
managers
Service providers

 D6 Number and type of 
standard operating pro-
cedures established

UNICEF and CAAV 
managers
Service providers

Logistics L1 Network node analysis 
w/ real/potential time 
and distance costs 
between nodes before 
and after implementa-
tion

MoH/EPI records

 L2 Demand analysis –fo-
cusing on real/potential 
vaccine/pharmaceuti-
cal reorder schedules

MoH/EPI records

 L3 Product Payload Analy-
sis, identifying which 
products may and 
should be carried by 
UAS

MoH/EPI records

Performance/ Output P1 Dispatch Reliability 
(Percentage of flights 
departing within agreed 
time of scheduled de-
parture)

MoH records of han-
dover
Operator records of 
departure

 P2 Arrival Reliability 
(Percentage of flights 
where Payload arrived 
intact within agreed 
time of estimated time 
of arrival

Operator records of 
loss
MoH records of receipt

 P3 Flight characteristics 
(distance/altitude) 
(statistical analysis e.g. 
max/avg/spread)

Operator records

 P4 Number, kind and 
reason for equipment 
failures – environment 
(heat/humidity), air-
frame, (power supply, 
communications, etc.), 
software… other

Operator records

P5 Fuel (battery/other) 
consumption

Operator records
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 P6 Payload- Weight and 
volume

Operator records

   
 V1 EPI stock-out events MOH records
 V2 Number of occurrences 

where the cold chain 
was broken.

EPI temperature track-
ers/ records

V3 Reason for disruptions 
to vaccine supply chain

EPI MoH reports
Service provider re-
cords

Vaccine Related V4 Number and kind 
of non-temperature 
related (loss/expiry) of 
vaccine

EPI MoH records

V5 Stock velocity (time 
between delivery and 
use)

MoH records

 V6 Qualitative assessment 
of changes in logistics 
system (changes in 
order, delivery and use 
protocols and prac-
tices) for cold chain 
vaccines

EPI procurement logs
EPI MoH interviews/
discussions

 V7 Change in EPI/MoH 
supply chain over the 
duration of the trial 
(Impact)

MoH accounts

Stakeholder Outreach S1 Awareness of EPI 
(especially amongst 
reformed “antivaxxers”)

Surveys of impact 
of C4D activities on 
knowledge, attitudes 
and practices of new 
mothers reporting in 
trial areas

S2 # of health workers 
trained on maintaining 
safe access for UAS 
services

MoH/Operator ac-
counts

 S3 # of aviation stakehold-
ers fully briefed on the 
UAS system and CAAV 
rules and regulations

CAAV records

S4 Number and kind of 
conflicts between pub-
lic and stakeholders/ 
community /public

Complaints of Tabu op-
erations through EPI/
Vanuatu Kaljoral Senta 
/Nakamal other

 S5 # of donors positively 
responding to stories 
arising from the UAS 
project

UNICEF communica-
tions
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Connection C1 Connection of Phase 2 
with whole-of-Govern-
ment, service provid-
ers, and NGO commu-
nity.

Project manager/MoH/
other reports of actual 
or potential coopera-
tion

 C2 Coordination between 
MoH/CAAV RPAS op-
erations in Vanuatu

Records of coordina-
tion and facilitation 
meetings

 C3 Number, “owner” and 
content of payloads 
(including beyond 
EPI into Central Med-
ical Stores (CMS)/
whole-of-Government)

Project management
Service provider re-
cords

C4 Revenue provided by 
shared/back loading 
of RPAV cargo weight/
space

Project management
Service provider re-
cords

C5 Number and kind of 
other beneficiaries (i.e. 
outside mothers and 
nfants”

Project management
Service provider re-
cords
MoH (and other minis-
tries) records
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Annexes for Section 8. Drone Operations and Airspace Management

Annex 8.1. Notice of proposed rule-making Part 101 and 102
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Annex 8.2. Draft documentation for implementation in CAAV

RPAS Implementation
What is being provided to CAAV

1. Regulations
a. Part 101 (fly a small drone under 400ft – for fun or use it as a tool of your   
 trade)
b. Part 102 (fly in any other way that isn’t Part 101)
c. Part 149 (allows for a club to step up and self administer in aviation, e.g. a  
 drone club)
d. Exemption – third party Insurance
e. Exemption – documents carried on aircraft
f. Interpretation – age for Remote Pilot Licence, medical, excluded, aerodrome
g. Delegation – police and municipal police

2. Remote Pilot Licence
a. Application form
b. Licence template (1 yr. valid)
c. Above 15 kg aircraft airworthiness checklist
d. Flight test procedure/checklist
e. RPAS specific air law exam (not for use for Remote Pilot Licence for near   
 airports or BVLOS)

3. RPAS Operators Certificate (ReOC)
a. Application form
b. Sample operations manual
c. Sample procedures library (to go with operations, anual)
d. ReOC template
e. Form 101-09 for ReOC holder to have one off flight approvals

4. Airspace Designation Request form (for requests for NOTAMs to be issued)

5. Policy and Procedures Manual
a. Public material
b. Internal processes
c. How to manage an RPAS event
d. Surveillance

6. Education/Information
a. Fly the Right Way trifold
b. Updates onto drone.vu website
c. Newspaper advertising
d. PowerPoint training slides
e. Cheat sheet
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Annex 8.3. Documents and activities for ongoing and future RPAS operations

Issue / Item Phase 1 and Phase 
2

Phase 3 prep Phase 3 actual Cost/comment

CAR Parts 101 and 
102

Completed by the 
end of Phase 2

Training of CAAV 
staff and briefing 
the wider aviation 
community

Bedded down Ideally, these 
should have been 
completed before 
the Trials com-
menced

CAR Part 149
Self Admin

Commenced Will be completed Operational This will reduce 
the workload on 
CAAV for the small 
drones, low risk 
operations

RPAS Policy and 
Procedures Manual

Completed by the 
end of Phase 2

Will be used during 
this period to test

Operational Ideally, this should 
have been complet-
ed before the trials 
commenced

Training of CAAV 
Staff

Ongoing for airwor-
thiness

To be done for op-
erational, ATC and 
licensing staff

Operational and 
ATC staff needs to 
be in place

Operational mem-
ber died before 
trials commenced 
and has never been 
replaced. ATC staff 
member promot-
ed to Director and 
vacant position has 
not been filled

Enforcement Man-
ual

Commenced Will be completed In force

Penalties Commenced Will be completed In force

Fees and Charges 
Reg

Not started Commenced Will be in force To be amended to 
include penalties
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Annex 8.4.1. Occurrence report 4 Dec Swoop Aero
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Section 11. External References
External References for Section 3

External References for Section 8

Number Document Name and Type
01 RFT MoH S1721-1 Pentecost.pdf
02 RFT MoH S1721-2 Epi Shepherd.pdf
03 RFT MoH S1721-3 Erromango.pdf
04 Contract MoH S1721-1_WINGCOPTER.pdf
05 Contract MoH S1721-2_SWOOP_AERO.pdf
06 Contract MoH S1721-3_SWOOP_AERO.pdf
07 Project Final Report_SWOOP AERO.pdf
08 Project Final Report_WINGCOPTER.pdf

Number Document Name and Type
01 CAAV Sample Operational Procedures (Library) 

Manual V 2.0 26 Mar 2019.pdf
02 CAAV Sample Operations Manual ReOC V2.0 

26 Mar2019.pdf
03 Draft Media Release_Review 28 Feb 19
04 Draft – Trifold Brochure pdf
05 CAAV 24102-01 Part 102 UOC Application
06 CAAV 24149-01 Part 149 Application
07 CAAV-AC149-1-FINAL DRAFT
08 RePL Application Form Draft
09 Draft CAAV24071.01 Airspace Designation 

Request
10 Getting a NOTAM issued
11 Invitation to CAAV for ICAO RPAS Head
12 Vaccine Delivery by Drone [RPAS] Trial Ap-

proach-14032019140221
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