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Acronyms and Abbreviations
4x4
ACT
ARI
CBIHP
CHW
c-IMCI
CSB
DEPOCOM
FP
HPN
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RH
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USAID

Four wheel drive vehicles
Artemisinin-based Combination Therapy
Acute Respiratory Infection
Community-Based Integrated Health Program
Community Health Worker
Community-based Integrated Management of Childhood Illness
Centre de Santé de Base (Basic Health Center)
Depo-Provera (injectable contraceptive)
Family Planning
Health, Population and Nutrition
Malagasy Heniky ny Fahasalamana
Non-Governmental Organization
Point d’Approvisionnement (PSI Supply Point)
Population Services International
Reproductive Health
Rapid Diagnosis Test
United Kingdom of Great Britain and Northern Ireland
United States Agency for International Development
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1. Executive Summary
1.1 Aims and Objectives of the Project
The USAID-funded Madagascar Community-Based Integrated Health Project (CBIHP), known
locally as MAHEFA, is a five-year health program that is providing basic, quality health care to
isolated populations in north and northwest Madagascar. Program goals are focused on improving
access to and use of an integrated package of maternal, newborn, and child health services, family
planning, and improving safe water, hygiene, and sanitation.
To address accessibility-related issues that may create further barriers to the success of the
program, MAHEFA’s Transport Unit is responsible for implementing innovative transport and
logistics solutions in three areas of intervention: Community Health Worker (CHW) mobility,
emergency transport, and community logistics.
This report summarizes a Community Logistics Improvement Project that piloted a cost-effective
solution for the year-round distribution of essential medicines to communes deemed inaccessible
for some or all of the year. The main objectives of this project were to improve the availability of
commodities at the community level and reduce stock-outs at the Point d’Approvisionnement (PA)
and Community Health Worker (CHW) levels. The ten products distributed included four
contraceptives, three malaria related commodities, a diarrhea treatment, a water purification
product, and a drug for treating pneumonia.
The project was operated in collaboration with two partners; Population Services International
(PSI), USAID’s social marketing partner that provides social marketing products for family planning
and community health; and HoverAid, an international NGO that uses hovercrafts to support
remote communities in Madagascar. 1
Between December 2012 and June 2013, the Community Logistics Improvement Project used a
combination of hovercraft and four wheel drive vehicles (4x4s) to supply health commodities to a
Point d’Approvisionnement (PA) or supply point in each of the seven communes of Mitsinjo District,
Boeny Region. The communes of Antgomena-Bevary, Matsakabanja, Mitsinjo and Katsepy were
supplied by 4x4, while the most hard-to-reach areas which are inaccessible by road; Antseza,
Ambarimaninga and Bekipay, were supplied by hovercraft.
Hovercrafts are ideal for very specific geographical conditions; including rivers prone to significant
changes in depth. Seasonal rivers carry large quantities of sediment in the wet season and then
deposit the sediment in vast sandbanks in the dry season. As a result, rivers can often be just a
few centimeters deep and impassable by boat. Hovercrafts can traverse such conditions easily due
to the fact that they hover just above the surface.

1.2 Measuring the Impact
In order to measure the impact of this pilot project, a number of indicators were developed. The
impact on the indicators was measured using two quantitative questionnaires designed for the two
different target groups:
1. Points d’Approvisionnement (PAs)
2. Community Health Workers (CHWs)

1

HoverAid is both an international NGO and a local Malagasy NGO (Eladrano). The aim of
HoverAid/Eladrano is establish long term hovercraft services, being based in several locations, running
various activities, such as logistics services to NGOs, patient referral and commercial activities to finance its
own social programme. Once that model is working, all activities will be charged by an hourly rate.

4

The results of the evaluation outlined below demonstrate the positive impact of the intervention on
CHW activity, stock levels in the community, and distances which CHWs must travel to resupply
with health commodities.

Indicators at PA Level
Average visits by CHWs during the previous three months
% of products out of stock during the previous three months

Baseline
11
78%

Mid-Term
48
25%

Final
45
20%

Prior to the commencement of the pilot project, only one commune of seven communes in Mitsinjo
District had received a delivery of health commodities in the previous three months. Throughout
the pilot, each PA received a delivery every six weeks. As a result, the number of CHW visits
increased as the CHWs became more confident that the PA would have stock and were therefore
prepared to undertake the journey to resupply. At the point of baseline, each PA only had an
average of four of ten products (37%) available, but by the point of the final evaluation this had
increased to approximately nine of ten (87%).
The introduction of six weekly deliveries for the duration of the pilot had a profound impact on
availability. Prior to the intervention, three of ten products were out of stock at all PAs, while only
one of the operational PAs had stock of a further three of ten products. By the final evaluation, just
20% of health commodities had been unavailable in the preceding three months compared to 78%
at baseline. This is a considerable improvement that has undoubtedly impacted communities.
Indicators at CHW Level
% of CHWs that have resupplied in the last three
months
Average % of products that have been out of stock in
the last three months
% of CHWs required to travel more than 20
kilometers to reach a PA

Baseline
59%

Mid-Term
98%

Final
100%

47%

17%

14%

50%

30%

40%

Again, the first indicator above shows the level of confidence that the CHWs had in the availability
of stock at the PAs. This is further supported by the average number of visits a CHW made to the
PA, which increased from approximately one visit every six months to one visit per month.
Levels of stock outs have also reduced dramatically at CHW level. In particular, at the point of
baseline, availability of RDTs was less than 5% and availability of Actipal Zaza and Actipal
Zazakely were less than 40%. By full-term, availability of all three health commodities was in
excess of 90% at CHW level. This has made a real difference in the ability of the CHWs to
diagnose and treat childhood malaria.
As a result of the establishment of new PAs in Ambarimaninga and Bekipay, the number of CHWs
who had to travel more than 20 kilometers to access a PA dropped from 50% to 30% between
baseline and mid-term evaluations. This figure increased to 40% between mid-term and final
evaluation, but this was a result of the CHW questionnaire being conducted with a different sample
group compared to the mid-term evaluation. Overall, the impact on the distance that CHWs must
travel to resupply was very positive, as the burden of long travel times has been reduced, freeing
up CHW time for service provision.
To further assess the impact, service delivery statistics from Mitsinjo District were compared to
those from Antsalova District, Melaky Region. This district was chosen because the key
dimensions are very similar to those of Mitsinjo District.
The results showed that numbers of new and regular family planning users in Mitsinjo District were
more than three times greater than those in Antsalova District. In addition, more than twice the
5

number of children (under five years old) suffering from fever were treated within 24 hours in
Mitsinjo District.
Whether these results were a direct impact of the increased availability of the health commodities
or an indirect impact, in terms of further motivating the CHWs, it is clear that the availability and
access to health commodities increased as a result of this intervention in Mitsinjo District.
The impact of the intervention is also reflected by some of the key stakeholders in Mitsinjo District:

“Previously the population was forced to go to the CSB for healthcare but now the CHWs support
them (babies, infants, pregnant mothers) especially in the hard-to-reach areas.”
Maire de la Commune, Mitsinjo

“The rate of outpatient visits by children at CSB level has dropped (diarrhea, fever, coughs).
This has an advantage in the speed at which children are treated.
This has also resulted in a reduction in under 5 mortality.”
Chef de CSB, Mitsinjo

1.3 Costs of the Intervention
The results outlined above illustrate the profound impact that the Community Logistics
Improvement Project had on availability of health commodities at community level. However, this
cannot be viewed in isolation from the cost of providing the distribution. In total, nine commodity
deliveries were completed by hovercraft at a cost per delivery of €730 ($950). Each of these
deliveries represents the provision of, on average, 1,500 units of health commodities to multiple
PAs that would be otherwise very difficult to access.
These costs are not insignificant, so a review of other distribution methods was also undertaken
including boat, 4x4, motorcycle, and walking. While all these methods are deemed possible, taking
into account the risks to the vehicles, security concerns, and the significant time commitment, none
of them were considered viable on an ongoing basis.
An alternative distribution model to facilitate deliveries to Antseza was developed. This involved
inviting the person who operates the PA to come to Mitsinjo rather than the PSI team traveling to
Antseza. The PA was paid the MAHEFA displacement rate plus the cost of transporting the
medicines by pirogue on the return journey. This ‘Displacement Model’ was more cost-effective
than a using the hovercraft for a four-hour round trip, due also to the fact that Antseza, unlike
Bekipay and Ambarimaninga, has easy access by boat.

1.4 Moving Forward
The results outlined clearly demonstrate that Mitsinjo District has benefited significantly from this
intervention. It is therefore the recommendation of this report that distribution activities be
continued in Mitsinjo District. Based on bi-monthly deliveries by hovercraft to Ambarimaninga and
Bekipay, this would represent an approximate annual cost of €6500 ($8450). The communes of
Katsepy, Antgomena-Bevary, Matsakabanja, and Mitsinjo would continue to be resupplied by 4x4
while Antseza would continue to be resupplied using the displacement model.
In addition, it is recommended that activities be expanded to another district: Miandrivazo District,
in Menabe Region. This hovercraft would be available from January 2014 for the distribution of
health commodities, to support other MAHEFA activities, and to facilitate the mobility of partner
6

NGOs. The costs of these activities would be equivalent to the costs in Mitsinjo District. It is
anticipated that there are number of commercial opportunities in this area as well. It is hoped that
once established, these commercial partnerships would be able to partially subsidize the fixed
operating costs for MAHEFA and partner NGO activities.
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2. Introduction
The USAID-funded Madagascar Community-Based Integrated Health Project (CBIHP), known
locally as MAHEFA, is a five-year health program that is providing basic, quality health care to
isolated populations in north and northwest Madagascar. Program goals are focused on improving
access to and use of an integrated package of maternal, newborn, and child health services, family
planning, and improving safe water, hygiene, and sanitation. The program is being implemented in
six regions: Boeny, Diana, Melaky, Menabe, Sava and Sofia.
To address accessibility-related issues that may create further barriers to the success of the
program, MAHEFA’s Transport Unit is responsible for implementing innovative transport and
logistics solutions in three areas of intervention: Community Health Worker (CHW) mobility,
emergency transport, and community logistics.
This report summarizes the pilot intervention that was chosen for community logistics. It was
MAHEFA’s aim to pilot a cost-effective solution for the year-round distribution of essential
medicines to communes deemed inaccessible for some or all of the year. In order to ensure the
applicability, relevance, and cost-effectiveness of this project, the pilot would be implemented for
six months after which time a full review would be undertaken and expansion planned as
applicable.
This report documents the results of the six-month pilot project and presents the aims and
objectives of the project, the methodology used, and the impact the intervention had on the
availability of health commodities. This report also highlights the key outcomes and makes
recommendations for their ongoing application in the MAHEFA intervention zones.

2.1 Overview of the Pilot Project
This pilot project, launched in December 2012, was designed to trial new solutions for distributing
health commodities to Points d’Approvisionnements (PAs) in difficult to access areas. A PA is a
supply point, established by Population Services International (PSI), which allows CHWs to travel
to a central point to collect health commodities for use in the community.
The project was operated in collaboration with two partners, PSI, USAID’s social marketing partner
that provides social marketing products for family planning and community health; and HoverAid,
an international NGO that uses hovercrafts to support remote communities in Madagascar.
The results of the Transport and Logistics Needs Assessment completed by the MAHEFA
Transport Unit in November 2012 showed that Mitsinjo and Soalala districts, South of Mahajanga
in Boeny Region, are among the most remote MAHEFA intervention districts. Some of the areas in
both districts become inaccessible by 4x4 or are very hard-to-reach for six months per year,
whereas some of the communes are not accessible at all by 4x4 all year. The existence of other
districts and areas in the MAHEFA regions that have similar geographical conditions also meant
that if a more efficient solution could be found to distribute health commodities to these two
districts, this could have a positive impact on other hard-to-reach MAHEFA regions. The existence
of an organization that already operates hovercrafts in Madagascar meant that MAHEFA could use
an existing mode of transport in a region where it hadn’t been used before.
The pilot project commenced in October 2012 with a launch workshop attended by the three
partners; MAHEFA, PSI and HoverAid. This workshop was used to define responsibilities of each
of the partners, develop a high-level project plan and to conduct a risk workshop.
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The responsibilities of each of the partners were defined as:
HoverAid
• Provision of hovercraft suitable for the environmental conditions
• Establishment of an operational base
• Maintenance and repairs of the fleet
• Provision of a pilot to fly the hovercraft, a logistics assistant, and an engineer plus project
support personnel
• Exploration of commercial partnerships that might ultimately subsidize the distribution
activities
PSI
• Maintain inbound supply of the ten MAHEFA health commodities
• Transfer the required stock to the local sub-depot prior to each delivery cycle
• Assess and generate demand forecasts at PA level
• Manage and measure effectiveness of the PAs
• Manage all communication with the PAs
MAHEFA (Transport Unit)
• Manage overall project governance
• Ensure effective collaboration between the project partners and the MAHEFA team
• Manage the project and operational budgets associated with the intervention
• Coordinate and planning of scoping field trip and each delivery cycle thereafter
• Design indicators and data collection tools
• Evaluate the impact at CHW and PA level at baseline, mid-term and full-term
• Manage all communication with the CHWs

Project launch workshop, October 2012

In addition to the launch workshop, this collaborative approach continued throughout the project
with regular meetings and combined field visits taking place between the partners.
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Discussing the distribution strategy in Mitsinjo, November 2012

2.2 Aim
Increase availability of health commodities to populations living in rural Madagascar.

2.3 Objectives
The five objectives of the pilot project are outlined below:
1.
2.
3.
4.
5.

Develop a distribution model that overcomes the geographical and climatic challenges.
Increase availability of health commodities at community level and reduce stock outs.
Reduce the distance which CHWs must travel to resupply.
Test the cost-effectiveness of the solution.
Develop guidelines for implementation in other areas.

2.4 Context
This pilot project was operated in the District of Mitsinjo, Boeny Region, in northwest Madagascar.
Mitsinjo District was chosen because the majority of CHWs within this district were already trained
and operational, and there would therefore be significant demand for health commodities. The
results in Table 1 below, taken from the baseline questionnaire, demonstrate the level of CHWs
who have received practical training and those that are operational:
Table 1: CHWs trained and operational in Boeny Region
Training Module
Stage Pratique 2 Completed
Operational 3
c-IMCI (Childhood Illness)
81%
98%
FP (Family Planning)
58%
77%
Of the CHWs who reported they were operational, 93% said they had been operational for more
than three months at the point of the baseline. This had risen to 95% by the final evaluation.
2

“Stage Pratique” is the practical training which takes place in a local primary healthcare facility (Centre de Santé de Base), during
which a CHW has to provide services to ten patients under the supervision of health facility staff. Once this training has been completed
and signed off, then the CHW is cleared to be operational as a CHW. Some activities (such as household sensitization) can start before
the completion of the practical training, which explains the fact that the percentage of “Operational” CHWs is higher than the percentage
for “Stage Pratique Completed”.

3

“Operational” means that the CHWs have already commenced their activities (sensitization only or both sensitization and service
delivery).
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2.5 Scope
2.5.1 Geographical Extent
Following an analysis of the location of all the CHWs in Mitsinjo District by the project partners, it
was decided that it would be most appropriate to supply one PA per commune. The District of
Mitsinjo includes seven communes. In five of these communes, a PA had already been established
by PSI. The remaining two PAs, Bekipay and Ambarimaninga, were established as part of the
intervention. The PAs are designed to be a central point from which the CHWs can resupply.
Figure 1 below shows the location of these seven communes. The PAs are located at the
administrative center of each commune (chef-lieu de commune).
Figure 1: The Seven Communes of the Pilot Project

Table 2 below shows the population and number of CHWs that each PA serves.
Table 2: Population and Number of CHWs by Commune in Boeny Region
Commune
Mitsinjo
Antseza
Antgomena- Bevary
Matsakabanja
Katsepy
Bekipay
Ambarimaninga
Total

Population
10 297
7 986
11 808
12 134
11 554
5 849
5 467
65 095

No. of CHWs
20
14
18
24
16
16
10
118
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In the original planning, it was hoped to also operate the pilot in Soalala District. However, due to
delays in the training of the CHWs in Soalala and delays in the availability of a larger seagoing
hovercraft, the pilot was only conducted in Mitsinjo District.
2.5.2 Distribution Methodology
In order to test the applicability in different climatic contexts, the pilot project was designed to
commence just prior to when the rains commenced, run throughout the rainy season and finish
during the dry season. Following research, prior to the commencement of the pilot, the seven
communes of Mitsinjo District (shown in Figure 1 above) were divided into four categories.
Accessibility
Reachable year-round by boat from Mahajanga
Accessible by 4x4 during the dry season but not accessible
during parts of the rainy season due to flooding
Accessible year-round by pirogue via Lac Kinkony
Not currently accessible (but on or close to the Mahavavy
River)

Communes
Katsepy
Antgomena-Bevary,
Matsakabanja & Mitsinjo
Antseza
Ambarimaninga & Bekipay

By default, PSI serves PAs by 4x4. This is their preference for a number of reasons:
1. A 4x4 generally has enough capacity to carry all the commodities for a district based on
deliveries every two months
2. A 4x4 is able to deal with challenging road conditions
3. Fuel is available in most accessible areas
4. The availability of parts and knowledge for repairs and maintenance are available in most
areas regularly accessed by 4x4s.
It is challenging to access remote communities which are not accessible by 4x4. PSI has used
motorbikes and a PA Relais system (outlined later in sections 4.7 and 5 respectively) but these
have their limitations. This project looks at using a hovercraft to complement deliveries by 4x4 to
reach the most hard-to-reach areas.
If a commune is accessible by 4x4, then it is more cost effective to facilitate the delivery by 4x4
than by hovercraft. Therefore it was decided that Antgomena-Bevary, Matsakabanja, and Mitsinjo
would be supplied by 4x4 whenever possible and only at times of flooding would commodities be
supplied by hovercraft. In contrast Antseza, Ambarimaninga, and Bekipay would be supplied by
hovercraft year-round due to the absence of any roads to these communes. The only commune
that it was clear that would not be accessed by hovercraft was Katsepy, as this sits on the opposite
bank of the River Betsiboka to Mahajanga and is therefore accessible by boat year round.
In fact, the road between Katsepy and Mitsinjo remained passable, albeit very difficult, throughout
the rainy season and therefore the hovercraft was not required to facilitate deliveries to
Antgomena-Bevary, Matsakabanja or Mitsinjo during the pilot project.
For the purpose of this intervention, the project partners decided to facilitate deliveries on a sixweekly basis. It was deemed that this would be an ideal delivery frequency to keep CHWs
restocked without building up unnecessary stock levels at PA level, thus reducing storage and
product expiry issues. In addition, this ensured the impact of the pilot project could be effectively
measured and was compatible with the mid-term and full-term evaluations after three and six
months respectively.
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2.5.3 Why a Hovercraft?
Hovercrafts are the perfect transport for very specific conditions; swamps, floods and rivers prone
to significant changes in level. As the hovercraft flies, albeit at just 10mm, this enables it to travel
over water and other flat surfaces such as sand.
Seasonal rivers carry large quantities of sediment in the wet season and then deposit it in vast
sandbanks in the dry season. As a result rivers can often be just a few centimeters deep and
impassable by boat. Hovercrafts can traverse such conditions easily and are also able to traverse
small sets of rapids, due to the fact that they hover just above the surface, another advantage
which they have over other conventional river-going craft.
Security is also significantly enhanced by hovercraft. The health commodities benefit from
protection from the elements (exposure to heat and rain), while the unique nature of the hovercraft,
and speeds of up to 45km/h, ensure the security of the personnel and cash that need to be carried
to facilitate deliveries in sometimes insecure remote areas.
The river Mahavavy is an ideal location for hovercraft use. The river depth changes very quickly
and unpredictably. This, coupled with constantly moving sandbanks, makes travel by boat very
difficult and often impossible. The use of the hovercraft has enabled the establishment of PAs in
Bekipay and Ambarimaninga and the six-weekly supply of health commodities to these remote and
previously inaccessible communities. Without the hovercraft the medicines would most likely have
to be delivered by zebu cart, a journey that would take several days and subject the health
commodities to unacceptable exposure to the elements.

Official launch of the hovercraft, Mitsinjo District, December 2012

2.5.4 Health Commodities

The ten health commodities that were distributed as part of this pilot are shown in Table 3 below.
Table 3: The Ten Health Commodities Distributed as Part of the Intervention
Health Commodity
Pneumostop
Viasur
Pilplan
Confiance
Preservatif
Collier du Cycle
RDT
ACT Zaza
ACT Zazakely
Sur'eau

Consumer unit (or selling unit)
One pneumonia treatment for children
One treatment of rehydration salts (and zinc) for children
One month cycle of contraceptive pills
Contraceptive injection which lasts three months
Pack of three condoms
One set of cycle beads to last three years
One malaria diagnostic test
One malaria treatment for a child
One malaria treatment for an infant (under 1 year)
Water purification treatment (40ml)
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Actual delivery volumes of each health commodity for each PA were agreed between the PA and
the PSI team taking into account a number of factors:
1.
2.
3.
4.
5.
6.
7.

Current stock levels
Recent demand
Level of CHW training in the commune
Anticipated uplift in demand based on other districts
Anticipated uplifts based on seasonal changes e.g. malaria outbreaks
Date of the next delivery
Available funds of the PA

The PSI distribution model is revenue generating for the stakeholders. PSI sells the health
commodities to the PAs at a fixed price. The PAs are then entitled to sell these commodities on to
the CHWs, again at a fixed price, but at a slightly inflated price. This therefore generates revenue
for the PA and ensures there is an additional motivation for supporting community health.
Likewise, the CHWs sell the health commodities on to members of their community at a fixed price
but also benefit from a small price markup. Again, this provides a small financial reward in addition
to the increased status that they receive for providing essential services to their community.

First delivery in Mitsinjo District, Matsakabanja, 11th December 2012

3. Evaluating the Impact
In order to measure the impact and effectiveness of this pilot project the following indicators were
developed.

3.1 Indicators at PA Level
1.
2.
3.
4.
5.
6.

Average number of deliveries (by PSI) in the last three months
Average number of visits by CHWs in the last three months
% of products out of stock at point of evaluation
Average number of consumer units in stock at point of evaluation
% of products out of stock during the previous three months
% of stock outs, in the previous three months, lasting more than one month
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3.2 Indicators at CHW Level
1.
2.
3.
4.
5.
6.
7.
8.

% of CHWs that have resupplied in the previous three months
% of CHWs that have resupplied at a PA in the previous three months
Average number of resupplies at a PA in the previous three months
Average % of products out of stock at point of evaluation
Average number of consumer units in stock at point of evaluation
Average % of products that have been out of stock during the previous three months
% of CHW stock outs that lasted more than three months
% of CHWs required to travel more than 20 kilometers to reach a PA

3.3 Evaluation Methodology
To collect the data used to measure the indicators outlined above, two quantitative questionnaires
were designed for the two different target groups:
1. Points d’Approvisionnement (PAs)
2. Community Health Workers (CHWs)
Examples of the questionnaires can be found in the appendices.
These PA and CHW questionnaires were conducted on three occasions during the pilot:
1. Baseline Evaluation: Prior to commencement of the pilot
2. Mid-Term Evaluation: After the pilot had been operational for three months
3. Full-Term Evaluation: At completion of the pilot
The PA questionnaires were conducted, by one to one interviews, with all operating PAs in the
district of Mitsinjo 4, at each evaluation point.

Conducting data collection with CHWs in Mitsinjo

4

Due to security concerns the final evaluation was not completed with the Ambarimaninga PA
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In addition, quantitative questionnaires were used to collect data from CHWs in Mitsinjo District.
The minimum desired sample size for each evaluation was 30% of operational CHWs. In order to
facilitate this, invitations were sent to up to 75% of active CHWs in each commune to ensure a
minimum overall sample size of 30%. The exact sample size per commune was dependent on the
number of CHWs who accepted the invitation and can be seen in Table 4.
During each data collection phase, the results of the questionnaires were recorded in paper format.
Prior to entering the questionnaires into the database, all questionnaires were treated for
consistency of approach. Any amendments made to data recorded in the field were clearly
annotated on the questionnaires.
3.3.1 Baseline Evaluation
The baseline evaluation was completed in six out of the seven communes during the period of the
December 4-14, 2012. This included all 4 operational PAs and 37 CHWs.
Due to a lack of familiarity of the geographical context and the time constraints relating to a fast
start up, it was not possible to establish the PA and complete the baseline assessment in
December in Ambarimaninga. However, the PA was established and that part of the baseline
evaluation was successfully conducted during the next delivery cycle on February 4, 2013.
The PAs in Bekipay and Ambarimaninga did not exist at the point of baseline and were therefore
not included in the baseline evaluation. In addition, a new PA was recruited in Matsakabanja during
baseline to replace the existing PA, and therefore this PA was also excluded from the baseline
evaluation.
3.3.2 Mid-term Evaluation
The mid-term evaluation was conducted during the period from March 6-14, 2013. Questionnaires
were conducted with six of the seven operational PAs. The PA questionnaire was not conducted in
Katsepy as the PA was not available at the point of the mid-term evaluation. The mid-term
evaluation was also conducted with a total of 60 CHWs. The breakdown by commune can be seen
in Table 4.

Mid-term evaluation, Ambarimaninga, March 2013

3.3.3 Final Evaluation
The final evaluation was completed between the June 4-11, 2013. Questionnaires were conducted
with 6 PAs and 58 CHWs. Due to security concerns in the Ambarimaninga area, it was not possible
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to undertake the questionnaires with the Ambarimaninga PA or CHWs. The full breakdown by
commune can be seen in Table 4 below.
3.3.4 Evaluation Summary

Table 4: Number of PAs and CHWs Interviewed
During Baseline, Mid-Term & Final Evaluations
Communes
Katsepy
Matsakabanja
Antgomena-Bevary
Mitsinjo
Antseza
Bekipay
Ambarimaninga
Totals

Active
CHWs
16
24
18
20
14
16
10
118

PA
1
0
1
1
1
0
0
4

Baseline
CHW
6
11
6
4
6
4
7
44

%5
38%
46%
33%
20%
43%
25%
70%
37%

PA
0
1
1
1
1
1
1
6

Mid-Term
CHW
%
7
44%
17
71%
9
50%
11
55%
7
50%
3
19%
6
60%
60
51%

PA
1
1
1
1
1
1
0
6

Final
CHW
7
17
10
11
6
7
0
58

%
44%
71%
56%
55%
43%
44%
0%
49%

4. Results
As per the indicators, the results are divided into those recorded at PA level and those recorded at
CHW level.

4.1 PA Results Summary
Table 5 below shows the summary results from the PA questionnaires.
Table 5: Key indicators Taken from the PA Questionnaires
Indicator
1. Average PSI deliveries during the previous three months
2. Average visits by CHWs during the previous three months
3. % of products out of stock at point of evaluation
4. Average no. of consumer units in stock at point of
evaluation
5. % of products out of stock during the previous three
months
6. % of stock outs, in previous three months, lasting more
than a month

Baseline
0.8
11 6
63%
155

Mid-Term
1.9
48
19%
962

Final
2.0
45
13%
1790

78%

25%

20%

21%

6%

7%

All the indicators in Table 5 above demonstrate that the pilot project had, at the point of the midterm evaluation, resulted in a significant positive impact towards the second objective of the pilot
project:
“Increase availability of health commodities at community level and reduce stock outs.”
5

This % refers to the number of CHWs interviewed of the total CHWs in the commune i.e. the sample size
This measure was not recorded by questionnaire at point of baseline. The baseline result was therefore calculated by proxy. The
method used was to take the average number of visits per CHW by commune (from the CHW questionnaires) and multiply it by the
number of active CHWs in the commune.

6
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This positive impact can be seen to have been maintained or even improved at the point of the
final evaluation. The following section will take these results and analyze the outcome in more
detail.

4.2 PA Results Analysis
Indicator
1. Average PSI deliveries during the previous three months
2. Average visits by CHWs during the previous three
months

Baseline
0.25
11 7

Mid-Term
1.86
48

Final
2.0
45

Prior to the commencement of the pilot project, only one commune of the total of seven communes
in Mitsinjo District had received a delivery in the previous three months. This was due to the nonfunctionality of the car ferry between Mahajanga and Katsepy from June to December 2012. In
order to facilitate the first delivery cycle in December, the HoverAid team chartered a special car
ferry to transport the hovercraft and health commodities to Katsepy. This demonstrates that this
intervention had impacts beyond the utilization of the hovercraft. With a commitment to delivery in
Mitsinjo District, six-weekly deliveries were achieved to each commune, a delivery frequency of two
deliveries per quarter per commune.
The second indicator above demonstrates a four-fold increase in the number of CHW visits per PA
when comparing the baseline to both the mid-term and final evaluations. The number of CHW
visits increased as the CHWs became more confident that the PA would have stock and were
therefore prepared to undertake the journey to resupply. At the point of baseline, each PA had only
an average of about four of the ten products (37%) available, but by the point of the final evaluation
this had increased to approximately nine out of ten (87%).
Indicator
3. % of products out of stock at point of evaluation
4. Average no. of consumer units in stock at point of
evaluation

Baseline
63%
155

Mid-Term
19%
962

Final
13%
1790

This project facilitated the distribution of ten health commodities. Therefore in a perfect world all
PAs would have stock of all ten products and therefore the aspirational target percentage for the
above measure is 0% i.e. no products are out of stock.
The baseline result above of 63% shows that on average PAs were out of stock of 6 of 10 health
commodities. This underlines the challenges in Mitsinjo District prior to the intervention.
Pneumostop, RDTs, and Sur’eau were out of stock at all PAs, while only one out of the four
operational PAs had stock of Viasur, Actipal Zaza, and Actipal Zazakely. The only health
commodities generally in stock at the point of baseline were the four contraceptives.
The introduction of six-weekly deliveries for the duration of the pilot had a profound impact on
availability. By the final evaluation only approx. 1/10 (13%) of health commodities were
unavailable, which is a considerable improvement that has undoubtedly had a major impact on
communities. Remaining availability issues for Pneumostop, Viasur and RDTs were known to be
caused by issues at a national rather than local level 8.

7

See footnote 5
Due to the transition between USAID’s social marketing programs between late 2012 and early 2013, Pneumostop and Viasur had
national availability issues from early 2013. In May 2013, Viasur was out of stock and Pneumostop had one month of stock available at
national level. The situation is expected to resume normality by September 2013. The distribution of RDTs is dependent on national
availability and there have been some shortages in 2012 and 2013. Distribution of available stock is done by prioritizing malaria prone
regions or regions where there are malaria outbreaks and this may result in stock outs at community level in other non-prioritized
regions.

8
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A similar pattern can be demonstrated by analyzing total number of consumer units available at PA
level. The average number of units available by PA has increased more than ten-fold during the
project with all PAs showing an increase between Baseline, Mid-term and Final evaluation. This
increase is represented graphically in Figure 2 below.
The graph shows the number of units in stock prior to each delivery. At this point, if demand has
been calculated accurately, then the PA will only have buffer stock remaining. PSI uses a buffer
level of one month’s stock. Therefore, the target figures shown in the graph represent one month’s
stock.
Stock levels are broadly in line with these target levels with the exception of Antseza and Bekipay,
where target levels are exceeded. This reflects the fact that these are the newest of the PAs,
located in two of the most remote areas, and it is more difficult for PSI to accurately calculate
demand levels.
Figure 2: Total Number of Consumer Units per PA9
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Indicator
5. % of products out of stock during the previous three
months
6. % of stock outs, in previous three months, lasting more
than a month

Baseline
78%

Mid-Term
25%

Final
20%

21%

7%

7%

The reduction in occurrences of stock outs is also significant. At the point of baseline, 78% of
products had been out of stock in the last three months. By the final evaluation, this had reduced to
20%. As stated above, of this 20%, two-thirds were caused by known shortages at a national level.
As can be shown by the sixth indicator above, stock outs lasting more than one month also
showed a three-fold decrease between baseline and the midline/final evaluations.

9

There are no stock levels at full-term for Ambarimaninga as, due to security concerns, the team was unable to visit this commune
during the final evaluation.
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Health commodities stored at the PA

4.3 CHW Results Summary
Table 6 below shows the summary results from the CHW questionnaires.
Table 6: Key indicators Taken from CHW Questionnaires
Indicator
1. % of CHWs that have resupplied in the last three
months
2. % of CHWs that have resupplied at a PA in the last
three months
3. Average number of resupplies at PA in the last
three months
4. Average % of products out of stock at point of
evaluation
5. Average number of consumer units in stock at point
of evaluation
6. Average % of products that have been out of stock
in the last three months
7. % of CHW stock outs that lasted more than three
months
8. % of CHWs required to travel more than 20
kilometers to reach a PA

Baseline
59%

Mid-Term
98%

Final
100%

54%

98%

100%

0.6

3.1

2.8

52%

13%

12%

26

94

89

47%

17%

14%

52%

11%

5%

50% 10

30%

40%

The first seven indicators in Table 6 above relate to the second objective of the pilot:
“Increase availability of health commodities at community level and reduce stock outs.”
Once again, all these indicators demonstrate a significant positive trend between baseline and midterm evaluations and consolidation or further improvements between mid-term and the final
evaluation. The following section will analyze these results in more detail.

10

At baseline, the distance to the nearest commune rather than the nearest operational PA was recorded. For Bekipay and
Ambarimaninga the nearest operational PA was Mitsinjo. The distance to Mitsinjo, the district centre, was recorded for all CHWs.
Therefore the responses for CHWs reflect these values as a true reflection of the distance to the nearest operational PA.
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4.4 CHW Results Analysis
Indicator
1. % of CHWs that have resupplied in the last three
months
2. % of CHWs that have resupplied at a PA in the
last three months
3. Average no. of resupplies at PA in the last three
months

Baseline
59%

Mid-Term
98%

Final
100%

54%

98%

100%

0.6

3.1

2.8

At baseline, only 59% of CHWs had resupplied in the previous three months and 54% had
resupplied at the PA. By mid-term these figures had increased to 98% and by the final evaluation
every CHW questioned had resupplied at the PA in the previous three months. This demonstrates
the level of confidence that the CHWs had that the PAs would have stock available. This is further
supported by the average number of visits a CHW makes to the PA, which increased from
approximately one visit every six months to a visit per month.

Indicator
4. Average % of products out of stock at point of
evaluation
5. Average no. of consumer units in stock at point of
evaluation

Baseline
52%

Mid-Term
13%

Final
12%

26

94

89

At baseline 52% of health commodities were out of stock at CHW level. This means, on average,
that each CHW had just five out of the ten health commodities that are part of the MAHEFA
program. Just one CHW had stock of Pneumostop, an essential drug for the treatment of
pneumonia for children, and just one CHW had any RDTs. The absence of RDTs has wider
implications because this means the 40% of CHWs who had stock of Actipal Zaza and Actipal
Zazakely were unable to use them because they had no means of confirming whether the child
was suffering from malaria or another type of fever.
By the mid-term and full-term evaluations, these levels had dropped to 13% and 12% respectively
following the six-weekly supply of health commodities to the PAs. This also had a profound effect
on the number of consumer units that each CHW has in stock. This increased from 26 at baseline
to around 90 at mid-term and final evaluation.
This is also reflected in the quantities that the CHWs purchased. Prior to the baseline, less than
10% of CHWs purchased distribution pack sizes e.g. 8 packs of Preservatif or 10 bottles of
Sur’eau. By the final evaluation more than 90% were buying in distribution pack sizes. This once
again shows the increased availability of the health commodities but also demonstrates that the
CHWs perceived there to be sufficient demand at a community level to warrant them purchasing in
bulk.
Figure 3 shows this impact pictorially by showing average stock levels per CHW by health
commodity. Trend graphs by product can be found in the appendices.

21

Figure 3: Average Number of Consumer Units per CHW by Health Commodity
30

25

20

15
Baseline
Mid-Term

10

Final
5

0

Indicator
6. Average % of products that have been out of
stock in the last three months
7. % of CHW stock outs that lasted more than three
months

Baseline
47%

Mid-Term
17%

Final
14%

52%

11%

5%

Levels of stocks out have also reduced dramatically at CHW level. In particular, at the point of
baseline, availability of RDTs was less than 5% and availability of Actipal Zaza and Actipal
Zazakely were less than 40%. By full-term, availability of all three health commodities were in
excess of 90% at CHW level. This has made a real difference in the ability of the CHWs to
diagnose and treat childhood malaria.
It also should be noted that this reduction in stock outs from 47% to 14% has been achieved
despite an issue with Sur’eau expiring due to some shelf-life concerns. This is discussed in more
detail in section 6.4.2.
Indicator
8. % of CHWs required to travel more than 20
kilometers to reach a PA

Baseline
50% 11

Mid-Term
30%

Final
40%

The final indicator above measures the impact of the pilot project on the third objective:
“Reduce the distance which CHWs must travel to resupply.”

11

At point of baseline, the distance to the nearest PA rather than nearest operational PA was recorded. For Bekipay and
Ambarimaninga the nearest operational PA was Mitsinjo. The distance to Mitsinjo, the district centre, was recorded for all CHWs.
Therefore the responses for these communes have been amended to reflect these values as a true reflection of the distance to the
nearest operational PA.
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Figure 4 below shows that the distance travelled to the PA decreased between the baseline and
mid-term evaluations. This was a result of the establishment of the new PAs in Ambarimaninga
and Bekipay. Overall, this reduced the number of CHWs who must travel over 20 kilometers to
access a PA from 50% to 30%.
Figure 4: Percentage of CHWs Who Must Travel more than 20 km to their Nearest
Operational PA

Baseline

Mid-Term

Final

<20 kms

<20 kms

<20 kms

>20kms

>20kms

>20kms

The number of CHWs whom had to travel more than 20 kilometers to access a PA increased
between mid-term and final evaluation. This was a result of the CHW questionnaire being
conducted with a different sample group to the mid-term evaluation. In particular this was
influenced by the absence of the Ambarimaninga CHWs for the final evaluation, all but one of
which, live within 20 kilometers of the Ambarimaninga PA.
Overall, the impact on the distance that CHWs must travel to resupply was very positive which
should reduce the burden of long travel times and free up CHW time for service provision.

4.5 Impact Data Analysis
While this was not the primary objective of the project, this report also reviews the possible impact
of this intervention on service delivery.
To assess this impact, the service delivery statistics were compared to Antsalova District, Melaky
Region. This district was chosen because it is comparable to Mitsinjo District in total population,
number of CHWs trained and accessibility challenges as can be seen in Table 7 below:
Table 7: Population, CHW Training, and CHW Activity
Levels in Antsalova and Mitsinjo Districts
District
Population
No. of CHWs Trained c-IMCI
No. of CHWs Trained FP/RH
No. of CHWs Trained DEPOCOM
Stage Pratique FP/RH
Stage Pratique DEPOCOM
Report Submission (Q3)
CHWs Achieving Functional Status

Antsalova
64 465
84
102
96
100%
33%
76
80%

Mitsinjo
65 095
113
109
99
94%
100%
89
98%
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4.5.1 Family Planning Users
Figure 5: Number of New Family Planning Users
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Mitsinjo

0

Figure 5 demonstrates a clear difference in utilization of family planning services in Mitsinjo District
compared to Antsalova District despite the population, level of CHW training, and accessibility
challenges being equivalent. This suggests that the availability of commodities has had an impact
on the activity levels of the CHWs which in turn has had an impact on take up rates within Mitsinjo
District.
4.5.2 Treatment Data
Figure 6 shows the services provided by CHWs in both districts:
Figure 6: Number of Treatments for Antsalova and Mitsinjo Districts
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These results also show that the number of treatments in Mitsinjo District is higher than those in
Antsalova District despite most of the variables being similar. Diarrhea is treated by Viasur while
Acute Respiratory Infections (ARI) are treated with Pneumostop. This is most significant between
January and March during the rainy season when incidences of sickness are routinely very high 12.
4.5.3 Impact Data Summary
These results demonstrate that the level of activity of the CHWs in Mitsinjo District is greater than
those in Antsalova District, particularly for delivering family planning services. While this suggests
that a consistent supply of health commodities has an impact in real terms on the communities in
12

2010, Institut National de la Statistique, Ministère de l’Économie et de l’Industrie, Antananarivo, Madagascar, Enquête
Démographique et de Santé Madagascar 2008-2009 (Madagascar Demographic and Health Survey 2008-2009), p.165 (on malaria
incidence).
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which the CHWs operate, it must be remembered that a large number of factors affect these key
indicators.
These might include:
•
•
•
•
•
•

Illness outbreak levels
Quality of training and supervision provided to CHWs
CHW mobility restrictions, particularly in the rainy season
Personal circumstances of the CHWs selected
Community engagement
Availability of alternative treatment methods

Nevertheless, the key indicators show that CHW activity levels and community impact were greater
in Mitsinjo District. Whether this was a direct impact of the availability of the health commodities or
an indirect impact, in terms of further motivating the CHWs, it seems the increased availability of
commodities had a positive impact on the health and well-being of the communities which the
CHWs serve in Mitsinjo District.

4.6 Making a Difference
This final part of the results section highlights some of the subjective feedback that has been
collated in Mitsinjo District.
4.6.1 Community Feedback
The impact that this intervention has had on Mitsinjo District can also be demonstrated by the
feedback from the communities affected:

“Previously the population was forced to go to the CSB for healthcare but now the CHWs support
them (babies, infants, pregnant mothers) especially in the hard-to-reach areas.”
Maire de la Commune, Mitsinjo

“The rate of outpatient visits by children at CSB level has dropped (diarrhea, fever, coughs).
This has an advantage in the speed at which children are treated.
This has also resulted in a reduction in under 5 mortality.”
Chef de CSB, Mitsinjo

Grateful recipients of the health commodities
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4.6.2 Ambarimaninga: A Case Study

Using a Hovercraft to Supply Hard-to-Reach Areas
Mitsinjo District in northwest Madagascar has seven communes, most of which are
extremely remote. For example, the Ambarimaninga commune requires a long journey
from Antananarivo with several methods of transport: eleven hours by car, one hour by
boat, five hours by 4x4, three hours by hovercraft, and finally a three hour hike.

MAHEFA supported PSI in establishing a supply point (PA) in Ambarimaninga and
introducing six-weekly deliveries of essential health commodities so that they in turn can
supply the CHWs. These deliveries use a hovercraft which is based in Mitsinjo, the district
capital. The hovercraft is ideal for accessing rivers such as the River Mehavavy that are
prone to flooding or to obstructions due to temporary sandbanks. The hovercraft can
access the community in just three hours. There are no roads in the area, so without the
hovercraft, this journey must be undertaken by foot and can take up to three days.
Prior to the intervention, the CHWs had to travel more than 100 km to the nearest resupply
point. With limited time and resources available, the CHWs never made the trip. Now less
than 20% of CHWs must travel more than 20 km. As a result, the CHWs are now
resupplying, on average, every three weeks. This has made a huge difference to
community members with essential health commodities such as anti-malarials, rehydration
salts, and water purification solutions now readily available.
Rabearisoa, the Mayor (Chef de Commune) of Ambarimaninga explained: “The hovercraft
is a great idea for transporting health commodities because transport is very difficult in this
area. Normally there are few health commodities in Ambarimaninga. The hovercraft is
changing this.”
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4.7 Cost Analysis
The results outlined above show the profound impact that the Community Logistics Improvement
Project has had on availability of health commodities at community level. However, this cannot be
viewed in isolation from the cost of providing the distribution.
HoverAid, the partner NGO that operates the hovercraft, has standard rates for general distribution
activities in Madagascar. These are comprised of two elements:
1. Weekly Charge – This covers the fixed operating costs. Examples of expenditure include:
a. Base costs
b. Security costs
c. Pilot wages and subsistence
d. Hovercraft scheduled maintenance and associated engineering costs
e. Insurance and medical cover
2. Hourly Charge – This covers the variable costs associated with operating the hovercraft
such as fuel and wear and tear.
Following negotiations between HoverAid and MAHEFA a significant discount was agreed upon
their standard rates. A summary of the rates are outlined in the table below:
Table 8: HoverAid Standard Rates and MAHEFA Rates
Cost Element
Weekly Charge
Hourly Charge

Standard Rates
€1050 13 ($1365)
€45 ($60)

MAHEFA Rates
€100 ($130)
€35 ($45)

To cover the initial set up costs and ensure the venture was viable for HoverAid, a commitment to
a minimum usage of five flying hours per week was also made. If these hours were not utilized in
any particular week, then HoverAid were still entitled to invoice for these hours at €35 ($45) per
hour. This was to ensure enough revenue was generated to cover the fixed costs associated with
the implementation such as transfer of the hovercraft to Mitsinjo, the establishment of the base, the
recruitment of the pilot and the scoping of River Mahavavy and Lac Kinkony. This charge was
incurred when there was no commodity distribution or other MAHEFA activities requiring the
hovercraft taking place on any particular week in Mitsinjo District.
A summary of all the costs incurred during the pilot are shown in the table below:
Table 9: HoverAid Charges During the pilot
Element
Weekly Charge
Hourly Charge
Minimum Useage Not
Achieved

Cost per Unit
€100
€35
€35

No. of Units
26
64.5
49

Cost in €
€2,600
€2,258
€1,715

Cost in $
$3,380
$2,935
$2,230

€6,573

$8,545

In total, nine commodity deliveries were completed by hovercraft which equates to a cost per
delivery of €730 ($950). However, each of these deliveries represents the provision of, on average,
1,500 units of health commodities to multiple PAs that would be otherwise very difficult to access.
13

All HoverAid costs are in Euros as per the contract. These have been approximately converted to US$ based on a conversion rate of
1€=$1.30
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While this cost seems high, it was expected that these costs would be subsidized by HoverAid
utilizing the hovercraft for commercial activities. Regrettably, due to a number of technical
difficulties with the hovercraft, a lack of opportunities in the immediate area and a lack of focus on
this element, these commercial opportunities did not come to fruition during the six-month pilot.
The fixed and variable costs are expected to be similar on an ongoing basis. However, as the base
in Mitsinjo has now been established, there is no minimum hours requirement. Therefore, the costs
going forward will be reduced. The approximate cost is expected to be of €540 ($700) per delivery
or an annual cost of €6500 ($8,450) to maintain a year-round supply of health commodities to the
communes of Ambarimaninga and Bekipay.
These costs are still not insignificant so it would be prudent to review other methods of accessing
these two communes.
Boat/ Pirogue – Due to large moving sandbanks, very shallow water depths, and sections of rapids
on the Mahavavy River, this river is not considered navigable. It may be possible at certain times of
the year but would risk damage to the boat and the associated costs plus a significant time
commitment, likely measured in days not hours, for the PSI team.
4x4 – There is no road to Bekipay or Ambarimaninga and no vehicles routinely make this journey.
On one occasion the HoverAid team did complete the journey from Mitsinjo to Bekipay but the
journey took 14 hours and required a team of people to cut a clear path through the overgrown
tracks that they followed. Taking into account the fuel costs, risk in damaging the 4x4, additional
wages and the significant time commitment then this is not deemed a viable option.
Motorcycle – As above, there is no road to Bekipay or Ambarimaninga and therefore travelling by
motorbike would still require some clearing of the overgrown tracks. Travelling by motorbike also
creates challenges in terms of the volume of health commodities that can be transported. Security
is also a concern, both in terms of the risk of travelling over difficult terrain but also with regards to
vulnerability from attack when travelling in an area in which the Dahalo 14 are known to have
operated in the past.
Walking/ Zebu Cart – Bekipay is in excess of 50kms from Mitsinjo and the nearest main road head.
Ambarimaninga is more than 100kms from a regularly used road. Nevertheless these communities
are accessible by foot or by zebu cart 15. However, covering these sorts of distances is extremely
time-consuming with a round trip to Ambarimaninga taking approximately five days. Such an
undertaking would also raise concerns for the security of both the health commodities and
personnel. The health commodities would risk exposure to heat and rain over such lengthy
journeys and the personnel would be carrying products and cash in isolated areas in which the
Dahalo have previously operated.

14

The Dahalo are bandits (cattle rustlers) usually found in remote regions of the country. Their preferred target is Zebu cattle but they
have also been known to ambush people traveling by foot and steal money and other valuable goods.
15
A small trailer pulled by two cows widely used in rural Madagascar
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Transporting health commodities by boat, 4x4, foot and zebu cart

5. Other Innovations
As stated from the outset, a hovercraft is only the most suitable mode of transport for a very
specific set of environmental and geographical conditions. If there is a road, deliveries should be
made by 4x4, and if there is a navigable river, deliveries should be made by boat. These modes of
transport are cheaper to operate and there is greater existing knowledge in the repair,
maintenance, and management of these vehicles. However, for areas where there are no roads
and the rivers are unnavigable by boat due to very shallow river levels, rapids and large shifting
sandbanks then a hovercraft can be the ideal solution.
Initially it was believed that the hovercraft would be required for year-round to access the
communes of Ambarimaninga, Bekipay, and Antseza. However, upon further investigation in the
field it became clear that Antseza was also accessible by pirogue (canoe). As stated, the goal of
this project was to provide year-round distribution of health commodities to difficult to access areas
but at minimum cost. Therefore it was immediately recognized that there might be a more costeffective solution for Antseza.
The distribution model that was chosen is called the ‘Displacement Model’. This involved inviting
the person who operated the PA to come to Mitsinjo rather than the PSI team traveling to Antseza.
The PA was paid the agreed MAHEFA displacement rate plus the cost of transporting the
medicines by pirogue on the return journey. This arrangement was more cost-effective than using
the hovercraft for a four-hour round trip. Compared to the alternative of the PSI team traveling by
pirogue to Antseza, this method also saved the PSI team a two day round trip. In total, the PA
made the trip to Mitsinjo to resupply on three occasions during the course of the pilot project. As
part of the final evaluation, the PA was interviewed regarding his thoughts on resupplying in this
way. The PA raised no major objections to this method.
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PSI has an existing model for communes that are accessible but take a considerable amount of
time to visit. The PSI model is called the PA Relais delivery method. This requires the PA to travel
to a more readily accessible commune to collect the health commodities. To compensate the PA
for the travel time and costs incurred the PA is given discounted rates by PSI on the health
commodities.
While these methods are similar, the compensation mechanism is different. The ‘Displacement
Model’ pays a fixed rate to the PA regardless of the volume of health commodities required. This
has the advantage that the PA is compensated adequately even if only small amounts of health
commodities are needed. The PA Relais model only pays adequate levels of compensation for
large orders of health commodities. This means that the PA could potentially wait until a large
order is required rather than make a collection when out of stock of just one health commodity.
Either of these models could be utilized effectively in other difficult to access areas in order to
reduce the amount of time that the PSI team must spend in the field, reduce subsistence and
operational costs, and free up additional time to resupply other communities. However, for the
reasons described above, it is recommended that the displacement model be adopted as the
preferred model. It is also suggested that annual or biannual visits still be made to visit the actual
PA for audit purposes.

6. Scale-Up Opportunities
The results outlined above clearly demonstrate that Mitsinjo District has benefited significantly from
this intervention. This section discusses the opportunities for scale-up.

6.1 Continued Activities in Mitsinjo District
HoverAid is committed to leaving a hovercraft based in Mitsinjo and it is recommended that it be
used for the ongoing distribution of health commodities to both Ambarimaninga and Bekipay. It is
also recommended that a zebu cart, financed by MAHEFA, continue to meet the hovercraft at the
fokontany of Akopiopy on the Mahavavy River to recover the health commodities. This eliminates
the three hour walk each way from the river to the commune of Ambarimaninga and ensures that
both deliveries can be facilitated on the same day.
Based on bi-monthly deliveries to Ambarimaninga and Bekipay, this would represent an
approximate annual cost of €6500 ($8,450). While this cost is not insignificant the alternative
options, as discussed in the cost analysis above, are not feasible.
Therefore it is the recommendation of this report that the delivery of health commodities to the
communes of Ambarimaninga and Bekipay be continued once every two months by hovercraft.
For the communes of Katsepy, Antgomena-Bevary, Matsakabanja and Mitsinjo it is recommended
that they continue to be resupplied by 4x4. Meanwhile the Antseza PA should continue to be
resupplied using the displacement model.
This would enable all seven communes to be resupplied by the PSI team in less than three days
from Mahajanga. An example of the delivery schedule is outlined below:
Day

Day 1

Time
07:00
11:00
14:00
16:00
17:00

Activity
Bac from Mahajanga to Katsepy
Delivery to Antgomena-Bevary
Delivery to Matsakabanja
Delivery to Mitsinjo
Delivery to Antseza PA (Mitsinjo)
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Day 2
Day 3

09:00
12:00
08:00
09:00

Delivery to Ambarimaninga PA (Akopiopy)
Delivery to Bekipay
Delivery to Katsepy
Bac from Katsepy to Mahajanga

During the rainy season an additional day might be required due to the extra time required for
driving between Katsepy and Mitsinjo.

6.2 Expanding Activities to Miandrivazo District
HoverAid currently has another hovercraft based on the Tsiribihina River in Miandrivazo District.
Menabe Region. HoverAid plan to return this hovercraft to their base in Antananarivo where it will
undergo thorough maintenance and servicing. This will then be returned to Miandrivazo in late
2013 and will be available for MAHEFA activities from January 2014.
This hovercraft would be available to support MAHEFA and partner NGO missions, distribution of
health commodities and other HoverAid activities. The costs of these activities would be expected
to be similar to those of the hovercraft already operational in Mitsinjo District i.e. €100 ($130) per
week and €35 ($45) per hour. It is anticipated that there are number of commercial opportunities in
this area too; both working with tour operators in the dry season and other commercial enterprises
in the rainy season. It is hoped that, once established, these commercial partnerships would be
able to partially subsidize the fixed operating costs for MAHEFA and partner NGO activities.

The community welcoming the hovercraft

6.3 Long-Term Opportunities
It is part of HoverAid’s long-term strategy to operate a seagoing hovercraft from Mahajanga. A
seagoing craft has the potential to serve coastal communes and access rivers all along the coast
as far as Besalampy in Melaky Region.
This innovation would be very useful to support MAHEFA and partner NGO activities in the area.
These could potentially include the existing Mitsinjo District communes, communes in Soalala
District and a number of communes in Melaky Region.
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In addition, this hovercraft would potentially benefit from the activities being subsidized to some
degree by commercial activities. HoverAid has identified a number of interested parties and it is
hoped that they could make a contribution to the fixed costs, therefore reducing the cost of
MAHEFA activities. Some of the organizations that have shown an interest include:
1. Shalom, the Lutheran Church based in Mahajanga
2. Red Island Redemption
3. Imperial Tobacco
To date, HoverAid’s primary activities have been working on rivers. Modifying hovercraft so that
they can safely be navigated on the sea is a significant change to HoverAid’s core activities, and
as a result, it will take them some time to develop these capabilities. It is therefore recommended
that MAHEFA continue to liaise with HoverAid regarding this development and discuss the
potential opportunities when the seagoing hovercraft is available for service.

6.4 Lessons Learned
The section above represents some exciting opportunities to continue the ongoing partnership
between HoverAid, PSI and MAHEFA. However, there are a number of challenges that would have
to be overcome in order ensure the best possible service can be provided and costs minimized.
6.4.1 HoverAid Challenges
1. Fleet Reliability – HoverAid experienced some technical challenges during the pilot. In
Madagascar Hoveraid currently operates hovercraft from three manufacturers; River Rover,
Griffin, and Vortex. They have been operating the River Rover and Griffin craft for a number
of years in Madagascar. Over this period, they have been able to gradually optimize these
craft to the river conditions. In contrast, the Vortex craft are new additions to the fleet and
therefore require further modifications and testing before these craft will be suited to the
environmental conditions in Madagascar. HoverAid have therefore committed to using
River Rover and Griffin hovercrafts on MAHEFA activities for the foreseeable future.
2. Workshop Location – Currently HoverAid only operates one workshop facility which is in
Antananarivo. Therefore in the event of a major breakdown, it is necessary to either
transfer the hovercraft back to the capital or to send an engineer with the tools and parts
required to the hovercraft. This is often expensive and time consuming. HoverAid plans to
open a small workshop facility in Mahajanga prior to basing a seagoing hovercraft in this
location.
3. Maintenance Schedules – As a result of only having one workshop in Antananarivo,
HoverAid historically only conducted maintenance on an annual basis. HoverAid now
recognizes that this is not sufficient and are currently rolling out a proactive maintenance
program for all their craft in Madagascar.
4. Organization Size – HoverAid Madagascar is a small NGO with less than twenty
employees. As a result, the team can be very stretched during busy periods. In order to
assist with resources, the Transaid team are currently exploring opportunities to second an
engineer to the HoverAid team through another UK partner NGO; Engineers Without
Borders.
6.4.2 PSI Challenges
1. National Stock Issues – During the pilot, PSI had supply issues with Pneumostop, Viasur,
and RDTs. In order to maximize the impact of this project on an ongoing basis these supply
issues need to be resolved to ensure a continuous supply of all health commodities.
2. Expiry of Stock – During the pilot both PAs and CHWs had supplies of date-expired
Sur’eau. This product only has a shelf life of twelve months so by the time it reaches the
CHWs its shelf-life may be significantly less. Ideally PSI needs to review the quantities that
are distributed to PAs to minimize the risk of the stock going out of date.
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3. The PAs - Most of the PAs in Mitsinjo District are doing an excellent job in supporting the
CHWs in their activities. However, during the pilot it was noted that one of the PAs was not
always available for the CHWs to resupply and another’s paperwork was not maintained to
a satisfactory standard. It is recommended that PSI review the availability of the PAs and
provide additional training as required.
4. Hard-to-Reach Areas – When MAHEFA began working with PSI three years ago, there
were only 11 PAs in the 280 MAHEFA communes. As a team, MAHEFA and PSI have now
established a PA in 242 of these 280 communes. This continued close collaboration will
enable the maximum possible support to all MAHEFA districts, including those that are
especially difficult to access.
6.4.3 MAHEFA Challenges
1. CHW Training – Although 98% of CHWs reported that they were operational at point of
baseline, just 20% of CHWs had completed their training in the administration of Confiance.
Although this had risen to 85% by final evaluation this still impacted on the consumption of
Confiance during the pilot project.
2. Ambarimaninga – On two occasions, visits to the commune of Ambarimaninga were not
completed as planned. On the first occasion this was due to a lack of familiarity with the
geographical context and the time constraints relating to a fast start up while on the second
occasion it was due to security concerns following a recent attack by the Dahalo in the
area. While this outcome was undesirable it underlines the challenges of working in the
most remote areas of Madagascar.
3. Soalala – Originally the pilot was planned to operate in both Mitsinjo District and Soalala
District. Regrettably, due to delays in the training of the CHWs in Soalala caused by
problems with one NGO partner and the non-availability of a seagoing hovercraft, it was not
possible to conduct the pilot here. It is HoverAid’s long-term strategy to have a seagoing
hovercraft based in Mahajanga at which point it would be possible to extend activities to
Soalala District.

6.5 Sustainability
As outlined in the scoping section of this report above, the hovercraft is only the preferred mode of
transport for very specific conditions; swamps, floods and rivers prone to significant changes in
level. In these conditions a hovercraft, by flying over the surface of sand or water, can facilitate
deliveries where boats and 4x4s cannot.
As discussed, when there are other viable options, a hovercraft would not be recommended as the
first choice for commodity supply. For example, if a delivery is possible by 4x4 then this would be
the preferred method as a 4x4 is cheaper to operate and maintain and there is a wider availability
of parts and expertise in their maintenance. However, if the use of the hovercraft on commercial
activities is successful, and this revenue can be used to significantly subsidize distribution
activities, then it potentially could become a genuine competitor to distribution by 4x4.
However, until these revenue generating opportunities are realized, the hovercraft is only really
seen as an interim solution until the road infrastructure is improved to reach remote areas of rural
Madagascar. With a robust road infrastructure a hovercraft would most likely only be appropriate
for emergency operations where, for example, a bridge is washed away by severe flooding.
As the Government of Madagascar are not currently investing significantly in the creation of new
roads or the maintenance of the existing infrastructure, it seems likely that the hovercraft will
remain an essential means of transport and will form an invaluable part of a wider network of
complimentary distribution methods for some time.
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7. Conclusions
This project undoubtedly met the main objective of overcoming the geographical and climatic
challenges of distributing health commodities to hard-to-reach areas. The results section shows the
significant effect that these deliveries have had on the availability of health commodities and the
impact that this has had at a community level.
In addition, a reduction in the distance that CHWs must travel to resupply has been achieved by
the establishment of two new PAs in Ambarimaninga and Bekipay and the six-weekly deliveries by
hovercraft. This has reduced the burden of long travel times and should free up CHW time for
service provision.
The project also tested the cost-effectiveness of the intervention. It demonstrated that it is not
necessarily most effective to facilitate all commodity deliveries by the same means of transport,
even in the same district. The most appropriate means of transport must be selected in terms of
terrain, security (commodities and personnel) and also the time required to facilitate the deliveries.
The key recommendations of this report are to continue commodity distribution by hovercraft to
selected communes in Mitsinjo District and expand activities into Miandrivazo District. This will
enable commodity distribution in remote areas where there are no other viable alternatives. In
addition, it is recommended that potential commercial partnerships are also pursued in order to,
where possible, subsidize the fixed operational costs.
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8. Annexes
Annex 1: CHW Stock Level Trends by Product
These graphs show the changes in stock levels by product over the course of the project. Table 3
provides more information on each health commodity.
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Annex 2: PA Stock Questionnaire
PA QUESTIONNAIRE - FINAL EVALUATION
Date (DD/MM/YYYY) [__|__]-[__|__]-[__|__|__|__]
PA Name _______________________________
Commune _______________________________
Fokontany _______________________________
Q-01 How many units do you have of each health commodity?
Do not include expired stock

Viasur

Pilplan

Confiance

Préservatif

Collier du
cycle

RDT

ACT Zaza

ACT Zazkely

Sur’eau

a box for one
treatment

a box for one
treatment

a blister pack
for one month
cycle

an injection
for three
months

a box of three
condoms

a necklace for
three years

one test

a box for one
treatment

a box for one
treatment

a 40ml bottle

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

Pneumostop

Q-02 How long will this quantity last?

Q-03

Q-04

Q-05

Q-06

Q-07

Q-08

0 stock = 0
≤1 week = 1
1 - 2 weeks = 2
[____]
[____]
2 weeks - 1 month = 3
2 - 3 months = 4
More than 3 months = 5
Not Applicable = 98
During the last three months, have you had a stock out for any of the health commodities?
Yes = 1
[____]
[____]
No = 2
If yes, what was the average duration of the stock out?
≤1 week = 1
1 - 2 weeks = 2
[____]
[____]
2 weeks - 1 month = 3
2 - 3 months = 4
More than 3 months = 5
Not Applicable = 98
What caused you to have these stock outs?
Lack of financial resources to resupply = 1
Stock out at PSI level = 2
[____]
[____]
Absence of transport to resupply = 3
Difficulties in calculating requirements = 5
Other = 97
Not Applicable = 98
How do you decide what quantities of health commodities to purchase?
Buy when the funds permit = 1
Sufficient stock for a period of one month = 2
Sufficient stock for a period of two months = 3
Sufficient stock for a period of three months = 4
Resupply schedule = 5
When you run out of stock = 6
Other = 97
During the last three months, how many deliveries have you received from PSI?
0 times = 0
1 times = 1
2 times = 2
3 times = 3
4 times = 4
> 5 times = 5
During the last three months, how many different CHWs have you resupplied?
[____]

Q-09 And during the last three months, on average, how many times has each CHW resupplied?
[____]
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Annex 3: CHW Main Questionnaire

CHW QUESTIONNAIRE - FINAL EVALUATION
Date (DD/MM/YYYY)[__|__]-[__|__]-[__|__|__|__]
Name of CHW_______________________________
A
Q-01
1

Distance between community site and district centre?
0Km - 10Km
10Km - 50Km

3

50Km - 120Km

4

120Km - 200Km
>200Km

Q-02
1

Distance between community site and closest CSB?
0Km - 1Km

2

1Km - 2Km

3

3Km - 5Km

4

5Km - 10Km
>10Km: [_____________________]

5
Q-03
1
2
Q-04
1

The closest CSB is a CSB1 or CSB2?
CSB1
CSB2
Since when were you first identified as a CHW?
1 - 3 months

2

3 - 6 months

3

6 - 12 months

4

1 - 2 years

5

> 2 years
Have you received training on...?

Q-05
1

c-IMCI

2

FP

3
4

Maternity without risk

5

Message Transfer (Communication) Skills

6
7

Nutrition

8

IEC (Information, Education and Communication)
Other: [_____________________]

97
Q-06
a
b
c
d
e
Q-07

WASH

Maternal, neonatal and infant health

Have you already completed your Stage Pratique after training in c-IMCI/FP?
No
Yes, c-IMCI ≥ 10 cases
Yes, c-IMCI < 10 cases
Yes, FP ≥ 10 cases
Yes, FP < 10 cases
Have you already commenced your activities in c-IMCI/PF?

1

Yes, c-IMCI

2

Yes, FP

0

No

Q-08
1

If yes, since when?
1 - 3 months

2

3 - 6 months

3

6 - 12 months

4

1 - 2 years

5
Q-09
a
b
c
d
Q-10
a
b
c
d
e
Q-11
1
0
Q-12
1
0

Fokontany_______________________________

CHW INITIAL EVALUATION QUESTIONS

2

5

Commune________________________________

> 2 years
How did you receive your first stock of health commodities?
MAHEFA Launch Kit
PSI Launch Kit
NSA Launch Kit
Other: [_____________________]
How long is it since you received your launch kit?
< 1 month
1 - 2 months
2 - 4 months
4 - 6 months
> 6 months
Do you know where your nearest PA is?
Yes
No
Have you received training in stock management of your health commodities?
Yes
No
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B

RESUPPLY

Have you already resupplied?
Yes
No
If yes, where and how many times have you resupplied in the last three months?
[___] How many times?
PA
CSB
[___] How many times?
[___] How many times?
Shop
[___] How many times?
[_____________________________________]
Other
Have you resupplied on behalf of another CHW in the last three months? If yes, how many times?
[___]
Q-03 If you have resupplied at a CSB/Shop/Other, why have you chosen to do this?
It's closer
i
ii It's cheaper
iii There is more stock available
[_____________________________________]
iv Other

Q-01
1
0
Q-02
a
b
c
d
Q-02a

C

ACCESSIBILTY OF THE PA

Q-01 Which PA do you use?
a Katesepy
b Antgomena-Bevary
c Boeny Aranta (PA relais)
d Matsakabanja
e Mitsinjo
f Antseza
g Bekipay
h Ambarimaninga
Q-02 Distance between the PA you use and your community site?
[___]
1 0Km - 4Km
[___]
2 5Km - 9Km
[___]
3 10Km - 19Km
[___]
4 20Km - 49Km
[___]
5 >50Km
Q-03 How long does it take to travel from your community site to the PA?
[___]
1 < 1hr
[___]
2 1hr - 1hr59
[___]
3 2hr - 4hr59
[___]
4 5hr - 9hr59
[___]
5 >10hr
Q-04 What mode of transport do you use to travel to the PA?
a Foot
b Taxi / Taxi-brousse
c Car
d Bicycle
e Motorcycle
f Zebu Cart
g Tractor
h Truck
i
Cycle Taxi
j
Canoe
k Boat
l
Sledge (or similar)
97 Other
[_____________________________________]
Q-05 Has there been a period, in the last three months, where you have not been able to access the PA?
1 Yes
0 No
Q-06 If yes, why?
[___________________________________________________________________________________________________________]
Q-07 Have you ever arrived and found the PA closed?
1 Yes
0 No
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Annex 4: CHW Stock Questionnaire
E - STOCK QUESTIONS

Date [__|__]-[__|__]-[__|__|__|__]

CHW Name_______________________________

Commune_______________________

Fokontany_______________________

Q-01 Have you brought your stock records?
Yes [____] No [____]
Q-02 Are you trained to administer Confiance?
Oui [____] Non [____]
Q-03 How do you decide what quantities of health commodities to purchase?
Buy when the funds permit = 1
Sufficient stock for a period of one week = 2
Sufficient stock for a period of two weeks = 3
Sufficient stock for a period of one month = 4
Sufficient stock for a period of two months = 5
Sufficient stock for a period of more than two months = 6
Resupply schedule = 7
When you run out of stock = 8
After consultation with the Technical Assistant = 9
Other = 97

F - CHW STOCKS

Pneumostop

Q-01 How many units do you have of each health commodity?
Do not include expired stock

Viasur

Pilplan

Confiance

Préservatif

Collier du cycle

RDT

ACT Zaza

ACT Zazkely

Sur’eau

a box of three
condoms

a necklace for
three years

one test

a box for one
treatment

a box for one
treatment

a 40ml bottle

a box for one
treatment

a box for one
treatment

a blister pack for
one month cycle

an injection for
three months
protection

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

Q-02 How long will this quantity last?
0 stock = 0
≤1 week = 1
1 - 2 weeks = 2
[____]
[____]
2 weeks - 1 month = 3
2 - 3 months = 4
More than 3 months = 5
Q-03 How many times, during the last three months, have you resupplied and where?
PSI
[____]
[____]
CSB

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

Shop

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

Other

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

Q-04 On average, how many units do you purchase each time?

Q-05 During the last three months have you had a stock out for any of the health commodities?
Yes = 1
[____]
[____]
No = 2
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Q-06 If yes, what was the average duration of the stock out?
≤1 week = 1
1 - 2 weeks = 2
2 weeks - 1 month = 3
2 - 3 months = 4
More than 3 months = 5
Not Applicable = 98
Q-07 What caused you to have these stock outs?
Lack of financial resources to resupply = 1
Stock outs at the PA = 2
Stock outs at the CSB = 3
Absence of transport to resupply = 4
Difficulties in calculating requirements = 5
Other = 97
Not Applicable = 98

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]

[____]
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