Request for Proposals:
Unmanned Aerial Vehicle / Drone Demonstration
Flights for Tuberculosis Sputum Sample
Transport in Mozambique

Submission deadline: 26 July 2019

1.

Organization Overview

VillageReach is an international non-governmental organization, with headquarters in Seattle, United
States, that works closely with governments to address the challenges of providing health care in lowresource settings. VillageReach’s mission is to save lives and improve public health by increasing access
to quality health care for communities at the last mile, or the point at which services are delivered.
VillageReach has been working in Mozambique supporting the improvement of the health supply chain.

II.

Project Overview

In sub-Saharan Africa, governments have begun to investigate and use drones or unmanned aerial
vehicles (UAVs) as a potential part of a responsive and resilient health transport network which better
addresses longstanding in-country transportation challenges. Over the last several years, significant
progress has been made in developing UAVs that are designed to transport small, critical payloads to
and from hard-to-reach areas. It is believed that UAVs can increase access to quality health services by
increasing coverage, access and reach with a focus on rural areas where population densities are low
and the unit cost of delivering health services and developing infrastructure is high.
With funding from UKAid and initial support from DFID’s Frontier Technology Livestreaming (FTL)
programme, VillageReach launched the Unmanned Aerial Systems for Tuberculosis (UAS4TB) project in
Mozambique in April 2018 in collaboration with the Mozambique Ministry of Health and the Instituto
Nacional de Saúde (INS), Mozambique’s National Public Health Institute. It initially focused on raising
awareness among stakeholders about the potential uses of UAVs for health transport, conducting a
community perceptions study, and developing technical protocols which are currently undergoing
bioethics approvals. The project aims to conduct UAV flights in Maputo Province to demonstrate the
capability of UAVs to maintain the quality of Tuberculosis (TB) specimens for diagnosis and to generate
evidence on the associated costs and performance impact related to the specimen referral network.
Mozambique is among the countries with the highest estimated incidence of TB overall, highest
incidence of multi-drug resistant TB (MDR-TB), and highest incidence of TB/HIV co-infection1. However,
Mozambique has one of the lowest case-detection rates in the world, identifying only 52% of all
estimated cases of TB2. Timely identification of new cases is critical to initiating treatment and
controlling the epidemic, as it is estimated that one person with active, untreated TB can spread the
disease through coughing and sneezing to as many as 15 other people in a year3. Timely case detection
is especially urgent for cases of MDR-TB and TB/HIV co-infection given their higher mortality rate. In
Mozambique, as in other low-resource environments, missed cases of TB have been attributed in part
to difficulties in transporting the patients’ sputum samples to laboratories for testing. Guidelines state
that TB specimens must be transported as soon as possible after collection.
The current specimen referral network in Mozambique, particularly in remote areas of the country,
often requires a combination of transportation on foot or by bicycle, boat, motorbike, car, or airplane,
requiring several days once the samples have been collected and dispatched from the health center to
the laboratory, especially during the rainy season. In some areas, sample transport is unreliable and
sporadic because health workers must identify the transport means themselves and have limited
resources available. In these cases, quality concerns for the samples may result in samples being
discarded before testing. Because samples sometimes arrive at the laboratory after the recommended
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timeframe for analysis, patients may be turned away or referred to district-level facilities for sputum
collection and testing, requiring them to source the means for transport and then travel, often in
crowded vehicles, where they may spread TB to others.
The introduction of UAVs as one component of a responsive and resilient transportation network has
the potential to overcome these difficulties, while also reducing infrastructure costs, enabling
communities living at the last mile to access life-saving care and prevent the further spread of TB.
VillageReach is currently working with the Mozambique government to test the introduction of UAVs.
This project represents an opportunity to identify how UAVs can strengthen an existing laboratory
sample transportation network to improve the availability, accessibility, and responsiveness of health
services in low resource settings. UAV test flights and lab analysis of TB samples are planned for late
2019. In Mozambique, this will be the first test of payload delivery by UAV, and will also be the first use
of UAVs for the health sector. The data generated from this project will inform recommendations to
the Mozambique government around the use of UAVs for an optimized TB specimen referral system,
and add to the growing body of literature on UAVs globally.

III.

Schedule of Events

VillageReach will evaluate all responses to this Request for Proposal (RFP) in collaboration with
independent drone experts and an evaluation committee in Mozambique. The current estimated
timetable for the selection process and activities is summarized below.
Milestone

Estimated Completion Date

Release RFP publicly on VillageReach website, Join Us page

July 1, 2019

Interested vendors have the option to submit questions of
clarification by emailing: procurement@VillageReach.org with a
copy to Susie.Truog@VillageReach.org

July 10, 2019

VillageReach will release an amendment to this RFP answering all
questions received (anonymized) on the VillageReach website,
Join Us page

July 15, 2019

Vendors submit proposals to VillageReach via email:
procurement@VillageReach.org with a copy to
Susie.Truog@VillageReach.org

July 26, 2019

Interviews, in-person evaluation by technical expert (at vendor’s
headquarters) and reference check, followed by vendor selection

August 30, 2019

Initial test flights in Mozambique (trip 1)

September 2019

Official flights in Mozambique (trip 2)

November 2019

VillageReach may reach out with clarifying questions regarding application materials or proposed
technology. There will also be an in-person evaluation by a drone expert, at which time the pre-selected
vendor(s) will be expected to demonstrate aircraft specifications as described in this RFP.
VillageReach reserves the right to make any changes to the events and schedule at their discretion.

IV.

RFP Questions and Due Date

Questions regarding this RFP are encouraged and should be submitted by e-mail to the addresses listed
below by July 10, 2019. Should a prospective Vendor perceive any material ambiguity, conflict,
discrepancy, omission, or other error in this RFP, the vendor should send a question to confirm or clarify
the information in question.
VillageReach will release an amendment to this RFP answering all questions received (anonymized) on
the VillageReach website, Join Us page, by July 15, 2019.
Applications can be submitted any time after the release of the RFP and no later than July 26, 2019.
Email: procurement@VillageReach.org, cc: Susie.Truog@VillageReach.org

V. Evaluation Criteria
All proposals will be evaluated based on standardized criteria, summarized as follows4 and described in
further detail below:










VI.

Platform: Capabilities and design of the UAV, and required infrastructure, as it pertains to this
project (see Technical Specifications section below)
Flight system: Ease of use and robustness of the flight software system
Flexibility: Vendor’s willingness to meet project’s needs
Evolving technology: Vendor’s ability to innovate and improve on their technology
Staff availability: Vendor’s availability to participate in the various phases of the project
(regulatory approval, set up, training, flight operations, etc.) within the required timeframe
Level of service offered: Ability of Vendor’s business model to assure long-term sustainability
in future phases of implementation
Shared values: Alignment of organizational missions and values
References: Positive assessment of previous work performance in a similar environment
Proposed budget: Cost-effectiveness of budget proposed.

Specific Roles and Responsibilities

The vendor’s primary role is to work with VillageReach and partners to obtain approvals from the
Mozambique Civil Aviation Authority and conduct UAV flights carrying sputum samples between a
health facility and a laboratory in Maputo Province. This is a pilot project to determine if, in the future,
routine use of UAVs for laboratory sample transportation should be introduced in Mozambique.
VillageReach will conduct community sensitization campaigns before the UAV flights take place, to
ensure that the population at large is aware of the study, its purpose, and what to do to stay safe when
the UAV takes off and lands.
The flight path is over relatively flat terrain and at low altitude above sea level, with more than 30 km
one way (geodesic distance) between the two locations (one peri-urban and one rural) in Maputo
Province. In addition, the vendor will conduct initial test flights at an isolated location outside of Maputo
to demonstrate the aircraft specifications described in this RFP. The cargo will be a minimum of 1 kg,
and will need to be maintained at a controlled temperature between 2-8 degrees Celsius. The flights
are planned to occur in the dry but windy season (September 2019) and going into the rainy season
(November 2019). UAV flights will occur in reasonable weather conditions (not during periods of heavy
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rain or winds exceeding 10 metres per second). From September to November, you can expect
maximum temperatures of 30-32 degrees Celsius, and 14-22 mm of monthly rainfall.
All flights will occur during daylight in open spaces. Maputo has an international airport, and
VillageReach will facilitate meetings with the Civil Aviation Authority and Air Traffic Control as required.
To achieve the required number of laboratory samples transported for study purposes (140 samples),
a minimum of 18 flights will be required if transporting 8 samples at a time. Otherwise, more flights
will be required over approximately 1 week (Refer to Annex A).
The vendor will track and record a series of metrics, including payload weight, payload temperature
range, speed of the aircraft, the length of the flights, distance covered, and any problems that may
arise due to weather, mechanical, software or human error. At the conclusion of this project, the
vendor will provide all data requested including shareable cost information for use in comparison to
the existing forms of transportation.

VII.

Technical Specifications

An independent technical expert will conduct an in-person evaluation of each finalist prior to final
selection. VillageReach seeks UAVs that meet or exceed the following specifications, which will be
demonstrated during the in-person evaluation:
Design



Payload






Range



Power
Flight pattern




Required: Meet acceptable standards for reliability and minimize human and
technological error
Preferred: Vertical take-off and landing (VTOL) fixed wing design
Required:
o Capable of carrying a minimum of 1 kg payload
o Payload compartment offers flexibility of weight disbursement and
balance
o Payload compartment must satisfy cold chain conditions (maintain
cargo between 2-8 degrees Celsius); for example, be able to include
an ice pack in compartment
o Enable temperature monitoring, either embedded or with data logger
inserted into payload compartment
o Present special package/container solutions to lock and limit access to
the sputum samples, which are potentially infectious products
Preferred:
o Cargo volume of at least 3692 cm3 (please refer to Annex A), not
counting the ice pack(s). If this is not possible, VillageReach can work
with the vendor to determine an appropriate packaging solution for
the sputum samples
o Removable payload compartment
Required: With a minimum of 1 kg payload, able to cover at least 45 km oneway without having to recharge batteries (or 90 km round-trip with a battery
change at 45 km). The UAV must land at the remote location (health facility)
Preferred: Rechargeable batteries (ideally with solar ground charging units)
Required:
o Fully autonomous take-off, flight, and landing along GPS way-points
o Route selection, pre-flight checks, dispatch, flight monitoring, and
troubleshooting must be available through a logical user interface on
a laptop, tablet or phone device

o



Climate
robustness
Other
requirements








VIII.

Fail-safe functions that avoid high speed impact to the ground (such
as parachute)
Preferred:
o Automatic collision avoidance (terrain and other aircraft).
o Audio alarm and visibility lights during a normal/emergency landing or
parachute descent
Required: Robust for general environmental conditions, including ability to
fly in reasonable weather conditions (for example winds of 10 m/s, slight rain)
Log function to record flight data (to be stored internally for later download or
to be transmitted to a central location automatically)
GPS beacon to allow the UAV to be located in the event of flight failure
A user interface to allow new waypoints to be programmed by a trained
technician in the field
Demonstrate power consumption over the course of a flight (e.g. during takeoff, during continuous flight, during landing procedures)
Operate using satellite communication and not rely solely on 2G/3G
connectivity.

Operational Requirements

Pre-study flights will be conducted at an isolated location outside of Maputo, while study flights will
take place about one month later over populated areas, and thus the vendor should be ready to take
two trips to Mozambique (for more information on locations, refer to Annexes B and C). Trip 1 (prestudy flights) will be conducted to ensure reliability of the technology in the Mozambique environment;
it will require approximately 2 weeks total of travel time (detailed scope of work is described below).
Trip 2 will be for the actual study flights, and this trip will also involve approximately 2 weeks in country
(detailed scope of work below). Due to general elections happening in Mozambique in October 2019,
we are hoping that Trip 1 will happen in September 2019, while Trip 2 will happen in November 2019.
The vendor will work closely with the Civil Aviation Authority (IACM) and all other relevant authorities
in Mozambique to obtain approvals prior to flying and to ensure that aircraft safety regulations and
requirements are met or exceeded at all times. Mozambique has developed regulations for drone
operations (DOS-09-2018) which cover visual line of site (VLOS) flights, and an exemption will be sought
for beyond visual line of site (BVLOS) flights; this will require the submission of a safety case to IACM.
Before the trips:
1. Participate in answering any remaining questions from the bioethics committee and in
calls/meetings as needed in the planning phases of the study.
2. Submit to the Civil Aviation Authority in Mozambique (IACM) documentation for flight
permissions and a safety case, as requested by IACM.
3. Acquire the necessary insurance, for both the aircraft and for personal liability, to fly in
Mozambique as per IACM guidelines.
4. Submit all customs requirement documentation needed to VillageReach for timely submission
to the Mozambique Revenue Authority.
5. Exchange with VillageReach and government partners on payload compartment requirements
and make adjustments as needed to ensure the safe transport of potentially infectious lab
samples, in cold chain conditions.
6. Help develop an emergency protocol for flights in collaboration with VillageReach, IACM, INS
and the Ministry of Health.
7. Plan all logistics and travel to Mozambique.

Trip 1 (Pre-study flights) – September 2019
8. Travel to Mozambique with 2-3 team members, and a minimum of 2 drones of the latest cargo
aircraft model, batteries, chargers and any other equipment required to fly the UAVs in country,
including for basic maintenance and repairs on site.
9. Meet with all relevant authorities (Civil Aviation, Ministry of Health, National Institute of
Communications, National Institute of Public Health), the health center and lab staff, local UAV
association and VillageReach to ensure proper introductions and planning.
10. Conduct pre-study flights at an isolated location for up to 1 week, to demonstrate the aircraft’s
safety and capability. These flights will be likely be conducted while carrying a placebo product
(not sputum samples) and may involve starting within VLOS and then transitioning into BVLOS,
depending on IACM requirements.
11. Provide basic cost information that will be requested by VillageReach for a cost and benefit
analysis, including aircraft leasing costs, operational costs, and estimated cost per delivery. This
information should include all pertinent variables, such as numbers of staff required, aircrafts,
maintenance, depreciation, and battery life.
12. As requested, provide photographs or other collateral materials for use in educational
materials about the UAV for community sensitization.
13. Conduct debriefs with authorities and plan for the official study flights.
14. Propose solutions for any technological or operational constraints identified during this phase,
in preparation for Trip 2.
Trip 2 (Study Flights) – November 2019
15. Travel to Mozambique with 2-4 team members for approximately 2 weeks; ideally, the drones,
batteries and all needed equipment would already be in country from the prior trip
(VillageReach can identify a secure location to store the drones in between trips).
16. Prepare the UAV for tuberculosis sputum package transport, which must be maintained at 2-8
degrees Celsius.
17. Have discussions with Mozambique Civil Aviation and other authorities prior to flights to
validate exact route and flight schedule for the dates of the flights.
18. Ensure adequate testing is done and safety features are intact. Work closely with Civil Aviation
to ensure that aircraft safety regulations and requirements are met or exceeded at all times.
19. Participate in one day of community sensitizations, showing and explaining the aircraft to
stakeholders and community members.
20. Set up a control station at INS, the National Public Health Institute, which will be the take-off
site for the UAV, as this is where the TB reference lab is located. Track the UAV and share
information about the aircraft and its whereabouts throughout the flights with authorities.
21. Conduct round trip flights carrying sputum samples between INS and one health facility –
including landing at each – for approximately 1 week during daylight, weather permitting.
22. Ensure adherence to emergency protocol should any adverse event occur during the flights.
23. Provide all agreed-upon data and metrics, including: payload temperature before and after the
flights, number of units in the payload, payload weight, time to destination, distance travelled,
weather and wind variables, problems encountered and problem resolution.
24. Participate in press opportunities and debrief meetings with authorities.
25. Share all agreed-upon flight data with VillageReach and the Mozambique government.
26. With support from VillageReach, remove drones and related equipment from Mozambique.
After the trips
a. Draft or review any final reports and presentations, including lessons learned.

b. Participate in calls/meetings as needed during the follow-up phases of the study, through
March 2020. This is expected to require minimal staff time.
Essential Deliverables
1.
2.

3.
4.

Secure the necessary permissions for drone flights, with support from VillageReach.
Travel to Mozambique twice, and conduct cargo flights as described.
Provide a report within 3 weeks of flight conclusion to include data on UAV performance
and safety, including any accident/incident reports.
Provide cost data, including the cost of each aircraft, batteries/engines and other
components, operator costs, insurance, maintenance, and other operating costs, prior to
or no later than 3 weeks after the flights.

IX. Proposal Submission Instructions
A prospective vendor should prepare any offer simply and economically, giving a straightforward,
concise picture of that vendor's ability to satisfy the requirements of the RFP. Expenses incurred in the
preparation of the vendor’s Information in response to this RFP are the vendor’s sole responsibility.
Interested vendors are requested to submit an application, which includes a concrete description of
how the applicant will adhere to the above Technical Specifications (Section VII) and Operational
Requirements (Section VIII) as well as provide:






















UAV manufacturer/operator: legal name, address, contact, and registration.
Proposed UAV type, model, and year introduced.
Pictures and design drawings of the UAV, payload compartment and associated equipment.
Physical dimensions of the UAV, and of the box used to transport the UAV.
Weight of UAV in flight, including batteries; maximum take-off weight, weight when empty,
and the weight of the box used to transport the UAV.
Number and type of batteries required for the distance proposed.
List of other equipment needed for flight operations in addition to the aircraft.
Range/distance and payload capacity proven in real-world conditions. Provide a table
illustrating the trade-off between distance and payload capacity.
Physical dimensions and volume of the cargo holding space. Indicate if the cargo hold can be
customized.
Required distance for take-off and landing, as well as mechanism for take-off and landing.
Software used and data transmission from the flight system.
IP rating of the vehicle.
Flight safety mechanisms, such as geo-fencing, automated parachute deployment, etc.
Summary of previous flight hours for the UAV model proposed and details of any accidents
which have required more than minor cosmetic repairs or single component replacement.
On-board videos that show the drone covering the same distance and similar topography as
described in this RFP.
Radio frequencies used.
Operational safety plan / Specific Operations Risk Assessment (SORA) / Airworthiness
certificate, as applicable.
User Manual/Operator’s Handbook, if possible.
Proof of insurance or plan to acquire it for drone operations in Mozambique.
History of past work and 2-3 references.
Key personnel to be assigned to this project and their CVs, qualifications and licenses, especially
for staff who will be in the intended demonstration team and operating the UAVs.




Itemized budget for the work proposed, including 2 trips to Mozambique of approximately 15
days each, as described above.
Any other information that responds to the requirements outlined in this RFP.

No budget ceiling or range will be provided, in an effort to quantify the actual costs of implementing
these short-term demonstration flights in Mozambique, and to account for variations in the type of
technology and the location of the vendor, which will be required to take 2 trips to Mozambique.
Each prospective vendor shall include a statement in the documentation that the entire document
(including scope and prices) contained therein are firm for not less than three months from the date
of the quotation.

X. General Conditions
This RFP is not an offer to contract. The issuing of this RFP does not commit VillageReach to award a
contract to any vendor, even if all requirements stated in this RFP are met, and will not limit our right
to negotiate in our best interest.
This RFP will be sent to multiple vendors. VillageReach reserves the right to enter into separate
contracts with multiple vendors if it desires to do so.
VillageReach shall not be responsible or liable in any manner for any risks, costs, or expenses incurred
by any prospective vendor in responding to this RFP, including but not limited to the selected vendor(s).

XI. Right of Rejection
VillageReach reserves the absolute right to reject any and all offers for any reason or for no reason
whatsoever. We reserve the right to reject any response either completely or in any part. Without
limiting the generality of the foregoing, VillageReach may reject any offer which fails to follow the RFP
Information outline, which is submitted on forms that contain printed terms of stipulations, which is
conditional, qualified or incomplete in any manner or which contains any irregularities of any kind.

XII. Right of Modification or Withdrawal
VillageReach reserves the absolute right to withdraw this RFP at any time or to modify this RFP by one
or more addenda issued through the same methods as the original RFP release to whom VillageReach
issued this RFP. VillageReach shall incur no liability whatsoever to prospective vendors by reason of
such withdrawal or modifications.
We reserve the right at any time to discontinue the RFP process, and enter into discussions and/or
negotiations with any one vendor if such action is in our best interest.
VillageReach reserves the right to modify any estimated requirements prior to signing the Agreements
with the selected vendor(s). No prospective vendor shall have a claim on VillageReach in the event any
estimated requirements are modified for whatever reason.
Any quantities of equipment or other information referenced herein are estimates and do not
constitute a commitment.

XIII. Confidentiality of Proposals
VillageReach routinely handles all information submitted in response to an RFP with care, uses it only
for evaluation purposes, and restricts access to a minimum number of persons. VillageReach assumes

no obligation and shall incur no liability regarding confidentiality of all or any portion of a quotation or
any other material submitted in response to this RFP unless VillageReach has expressly agreed in writing
to protect specifically identified information.

XIV. Prerequisites for Doing Business
Any vendor entering into a business partnership with VillageReach must:
 Be stable and financially healthy
 Have adequate personnel to provide responsive service and quality maintenance and support
 Provide adequate warranties or other legal recourse upon product or service failure
 Vendor payment will be linked to performance according to achievement of project
milestones.

Annex A. Additional details regarding payload weight and volume
Description
Empty plastic sleeve
container

Size
252.5 grams

Box with 8 empty sputum
sample containers inside

383 grams

Box with 8 empty sputum
containers inside (in plastic
sleeve)

400 grams

Sputum container (with real
sample)

14.9 grams

Triple package sputum
container (with real sample)

28.89 grams

Photo

Volume of complete package, 3692 cm3
estimated weight, and
630 grams
approximate dimensions
23.5 x 12.5 x 12.5
cm

The photos show a Tuberculosis sputum package for transport, holding 8 sputum containers.
Please note that the samples have to maintained at 2 to 8 degrees Celsius at all times during flight, so
additional ice packs will have to be included, which may add to the payload weight and volume.
Due to the potentially infectious nature of the samples, the payload compartment will have to follow
in-country procedures for transporting biohazardous materials and should be locked.
VillageReach can work with the vendor to determine an appropriate packaging solution for the sputum
samples.

Annex B. Site for pre-study flights (Trip 1)
The potential testing site is located approximately 40 km outside of the capital city of Maputo. This is
an isolated location that is currently being zoned for use in ultralight take-off/landing. VillageReach will
provide a generator during the week of the test flights.

Annex C. Sites and map for study flights (Trip 2)
UAV take-off / launch site: Instituto Nacional de Saude (INS), Mozambique’s National Public Health
Institute, in Maputo Province

UAV landing / re-launch site – Tenga Health Facility, Maputo Province, Mozambique

Map of the area and aerial distance between the two sites (INS lab and Tenga Health Facility)

