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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
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