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Slide 1 - Title slide

Last spring I attended a conference in London at which Dr. Lob-Levyt and Garca Machel
spoke on the same panel. Ms. Machel set her prepared notes aside and spoke from the
heart. She asked those in the room to imagine that many children were in the building. If
the building suddenly burst into flames, she was sure everyone in the room would do
everything they could to make sure every child was found and brought to safety. She said
global health had much progress to be proud of, but in her words “it is not good enough.”
She explained our collective failure to cross the last mile to reach millions of children in
need. She described how her organization, the Foundation for Community Development or
FDC, VillageReach and the Mozambique Ministry of Health developed a new approach to
vaccine distribution in northern Mozambique. If you have ever heard her speak, then you
know how eloquent she can be. She left the crowd stunned, but motivated for change.
After the presentation, Dr. Lob-Levyt asked me to come speak to GAVI.

It's an honor for me to address this group. I consider GAVI to be at the top of the value
chain for vaccines. As the latter half of my title suggests, VillageReach works at the bottom
or “last mile” of the value chain. The top and the bottom are both part of the same value
chain. In other words, we are linked together with similar objectives in the same
distribution system. I'm sure we both agree that increasing vaccine coverage rates at lower
cost is a key objective for our organizations.

[ believe one barrier to achieving that objective is the top and bottom do not talk to each
other enough. So I would like to use today as an opportunity to get the conversation going.
Since | probably know more about GAVI than you know about VillageReach, [ would like to
use the first half the hour to describe

first, our model for strengthening the health system at the service delivery level;

second, the new distribution system we developed and implemented in northern
Mozambique; and

third, the results we achieved.

After that | would like to open the discussion for your questions and comments.



Slide 2 - Overview of VillageReach

VillageReach is a non-profit social entrepreneur. We seek to extend the reach of quality
healthcare by strengthening the health system from the state or provincial level all the way
down to the service delivery level.

We do this by blending two very different approaches together. The first part looks like
traditional health programming. Here we design and implement logistics systems for the
last mile. These systems, however, go well beyond supply chain improvements to include
information management, supportive supervision, training and equipment maintenance,
along with other similar activities. The second part involves establishing social businesses
that fill gaps in local infrastructure. Typically we look to create businesses around generic
infrastructure components such as energy and transportation which are needed to support
the health system, but are also desired by the broader community.

With this two-part approach we seek to effect change by identifying the problem and
creating an innovative solution with proven results. We document the results then work to
convince others such as governments and private companies to adopt and absorb the
solution. Finally, as required we will help them scale and sustain the solution.

Our objective is to achieve the holy grail of impact, scale and sustainability.

Slide 3 - VillageReach Programs & Environments

Here is where we are currently working. Everywhere we go we find many, if not all, of the
elements listed here on the left. It is important to remember that these problems at the last
mile affect over two billion people living in remote, rural communities in low-income
countries. I realize these are the poorest people in the world, but when over two billion
people have the same problem, there is opportunity to effect change with significant scale
and impact.

Slide 4 - Integration Across Global Health Silos

We are all aware of the silos that exist today in global health. But sitting at the bottom of
these silos, it is hard to keep them separate. At the service delivery level, all of these silos
must funnel down to pass through one health worker, giving care to patients, one at a time.
At this level, we were forced to work across the silos.



We started by working with FDC and the Ministry of Health to redesign the government’s
vaccine distribution system in Cabo Delgado, a northern province in Mozambique. The
province has a population of about 1.6 million which are served by 88 public health
centers. Almost all of these health centers are located in hard to reach rural areas which
are off the electrical grid. As a result of the health system’s lack of resources, we found all
of the problems listed on the prior slide.

In evaluating the distribution system, we found that although there was a system on paper
represented by government policy and manuals; in practice there was no system. For the
most part, the burden fell to the health workers to find a way to get to their district to
collect their vaccines and other supplies. In designing a new vaccine distribution system
we ventured well past supply chain into information management and human resources.
We may have stumbled onto this approach, but we learned that it is absolutely necessary at
the final segment of the value chain. Without an integrated approach, it is very difficult, if
not impossible to create enough efficiency at the narrow part of the funnel, so that all the
value up above can pass through to those needing healthcare.

Slide 5 - Last Mile Health Logistics System

In the new system we shifted certain tasks away from the health workers and consolidated
them in a small group of specialized workers called field coordinators. In northern
Mozambique each field coordinator serves between 25 to 40 health centers on a monthly
basis. This slide shows what a field coordinator does as he makes his monthly circuit.

Let’s follow a field coordinator covering thirty health centers. Once a month, the field
coordinator leaves his office to visit each of his thirty health centers with medical supplies,
energy, equipment, spare parts and knowledge. In northern Mozambique, the trip
normally takes about two weeks during each month.

At each health center, the field coordinator checks the inventory and restocks vaccines and
other medical supplies. He also checks the refrigerator and other equipment, fixing
whatever is broken. And he talks with the health workers about supply needs, shares
information such as best practices, and collects data on what's happening at each health
center.

After the trip and back in his office, the field coordinator starts the process of turning data
into information into knowledge. To explain this process, [ would like to give you a brief
demonstration of our management information system. [Demo vrMIS3]

So what does this all mean? We now have a simple, functioning, distribution system. We
have used management techniques and technologies available in high-income countries,
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but adapted and simplified them for use in a very different environment. The system
creates a continuous circulation through the health centers. Some circulation must occur to
move physical goods. We are adding equipment, training, supportive supervision, and data.
It's low tech to move data by truck. but it works. Here, the truck is the network.

With this approach, health workers are relieved of many tasks related to logistics and data
collection, allowing them to devote a greater portion of their time to providing clinical care.

Earlier I talked about two key parts of the VillageReach model - traditional health
programming to improve logistics, information management and supportive supervision.
The other part is the creation of social businesses to fill gaps in local infrastructure needed
by the health system. I mentioned the field coordinator taking energy to the health centers.
When we started, propane was the best source of energy to run a cold chain, but the only
reliable energy available in northern Mozambique was wood, charcoal and kerosene. We
estimated it would cost $1.5 million (USD) to build a propane distribution network over
1,000 miles from the south to the north. FDC and VillageReach raised the funds, but rather
than building a propane distribution network just for the government, we used the funds to
form a for-profit business called VidaGas that built the distribution network. VidaGas sells
the propane to the government to support the energy needs of the health system.

There was a reason we took this rather unique approach.

Slide 6 - Sustainable Social Businesses that Fill Gaps in Infrastructure

Earlier [ mentioned that VillageReach is focused on impact, scale and sustainability. This
diagram shows our process for launching and scaling, sustainable businesses that fill gaps
in infrastructure needed by the health system. The diagram is a little complicated, so let
me break it down. The yellow line at the bottom is also a timeline so we’ll start at the
beginning on the left. When any new business is launched it will have low business
volumes, rely entirely on charitable funding for capital and have the health system as its
only customer. We use the program side of the health system strengthening as an anchor
customer to start generating cash flow. It is, in effect, a crutch to prop up the business in
the start-up phase. For VidaGas, 100% of its customer base was health centers when it
started. Because there is broader demand for the service beyond the health system, the
business adds non-health system customers. VidaGas started selling propane to
restaurants, resorts and individuals. The expanding customer base has enabled it to be
very near to operating on a break even basis at the present time. That puts VidaGas here
[point to dividing line between Market validation and Market growth].



With a company that has a track record of operations and an expanding market we can
move to new sources of capital. There is a growing interest in social investing. Investors
range from professional investment funds to individual “angel” investors. At this stage we
start to blend traditional NGO techniques and business techniques. Earlier this fall we
closed a $1.4 million equity investment with a professional investment fund located here in
Geneva. They made the investment, not only because VidaGas provides a social return by
supporting the health system, but because they believe it will also provide a financial
return on their investment. The investment will support VidaGas’ expansion across the
northern half of Mozambique.

Something very important happened here. Remember the $1.5 million in donations we
used to start VidaGas and build the propane distribution channel? Well, that amount is still
reflected the valuation of the company. In others words, we built the missing
infrastructure and have provided support for the health system for over five years. .. and
that $1.5 million dollars is still there.

The final step will be to transition the company to traditional sources of market funding
and ownership. We are already seeing signs of that for VidaGas as a purely private
company has shown serious interest in investing and eventually buying VidaGas. Any
return coming back to FDC and VillageReach will be reapplied to support the health system.

Now back to the new distribution system and its results. After turning the new system over
to the government, we commissioned an independent evaluation of the effort. The
evaluation was done by Dr. Mark Kane, who many of you may know from the early days of
GAVI. Here are the results of that evaluation.

Slide 7 - Project Results

For health outcomes the key number is the increase in the coverage rate for fully
vaccinated children from 68% to 95%. Also important was the increase in public’s trust in
the health system reflected in some of these qualitative results. These results show that the
demand for vaccines was there; we just needed to work with the Ministry of Health to
address the supply problem. The bottom chart compares the results over the same period
in Cabo Delgado to Niassa, the province next to and very similar to Cabo Delgado. Cabo
Delgado ran the new system from 2001 to 2008 while Niassa continued to operate under
the standard Ministry of Health approach.

When the results were released last December, people immediately questioned whether
the new system could be sustained. Everyone, including high-level officials at the Ministry
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of Health and even our program officer at the Gates Foundation, assumed that because the
new system produced much better results than the prior approach, it must cost much more
for the government to operate. At one point, our program officer commented that if
someone gave him enough money, he could get the coverage rates up that high.

We assumed the new system was cheaper to operate, but had no data to prove the point.
So our next step was to compare the costs of the new system to the government’s existing
approach. We had detailed costs for running the new system because our management
information system captures them as part of the routine operation of the system. The
problem was no one, including the Ministry of Health, knew the cost of operating the
existing system.

To get that data, we sent field teams into Niassa to study the costs of running the standard
government system over a three-month period. The teams collected cost data from a
representative sample of ten health centers located in eight different districts.

Slide 8 - Niassa Vaccine Distribution

Here’s a diagram of the districts and health centers in Niassa that were studied. Each
arrow barb represents a delivery or collection of vaccines and supplies. If the barb is
pointing up then someone from the lower level travelled to the upper level to collect
vaccines and supplies. If the barb is pointing down, someone from the upper level
distributed the vaccines and supplies to the lower level.

The Ministry of Health'’s policy is that every month the districts should collect vaccines and
supplies from the provincial capital, then distribute to their respective health centers.
Looking at the movement of vaccines and supplies between the provincial capital of
Lichinga and the districts, you can see that the province to district part of the policy is
working fairly well. Most of the districts went each month to Lichinga to collect their
vaccines and supplies. A few of the districts missed a monthly collection and one district
obtained vaccines only once during the three-month period.

At the next level down, however, the story is quite different. If the logistics system
envisioned by the policy was working, we would see three barbs pointing down to each
health center indicating that each month the district travelled to the health center to
deliver vaccines and supplies. Instead, we see random patterns. For this supply chain, that
link is the problematic last mile. In logistics, we all know that random patterns do not
produce effective and efficient results. Anyone with field experience knows that the lower
half of the diagram represents stock outs and other supply chain problems.
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But those problems go beyond supply chain. Information systems work well when they
automate an existing process. At VillageReach we are heavily involved with those working
on health management information systems. All too often their solution is to throw more
and newer technology at the problem. If there is no basic system to be enhanced with
technology, however, all they generally do is automate chaos.

The human resources group should also see problems in the lower half of this diagram. It
is very hard to manage personnel who must operate in a haphazard, disorganized
environment. If workers have to randomly assign tasks among themselves just to keep the
health system going, then it will create a constant strain on human resources.

This situation is also very hard to manage by those focused on clinical care. Because the
data generation is poor or non-existent it is very hard for them to see what is happening.
When they don’t know what is happening, they generally resort to throwing manuals with
procedures at the last mile and hope they will be implemented.

Slide 9 - Cost Model Summary

So back to the cost study. Once we had source data for each province we put it into an
elaborate Excel model. We analyzed three different types of costs. The first is the total cost
per year to operate each system in a province. This is the absolute cost. The Ministry of
Health is most interested in this cost as it represents what they have to put in their budget
each year.

The second cost analysis is the total cost per fully vaccinated child. As you know, if a child
has received the DPT vaccination then it is assumed the child has received the full package
of vaccinations. This cost represents the cost-effectiveness of vaccinating a child. Public
health experts are generally most interested in looking at costs this way.

Finally, we looked at the total cost per vaccine dose delivered. This cost represents cost
efficiency. The logistics experts typically focus on this cost.

Slide 10 - Results: Analysis

Here are some high-level results of the study. The numbers certainly make sense given the
differences in the two approaches.

First, transport was 4% higher with the new, integrated system. When we shifted tasks
away from the health workers and consolidated them in the field coordinators with full-
time distribution responsibilities, we needed to allocate full rather than shared
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transportation resources. One benefit of this approach which is captured in the costs is the
field coordinators were each trained to maintain their truck. They became very good at it,
which reduced equipment downtime and lowered maintenance costs over the shared
resource approach of the existing system.

The standard government distribution system in Niassa where everybody does a little bit of
everything cost 16% more in personnel costs than having the field coordinators. This came
as a big surprise to the Ministry of Health and others. Note also the rather substantial
differential in personnel time required to operate the two approaches. The additional 210
staff days required to run the Niassa system falls almost entirely on the health workers.
The new system frees up that time and reallocates it to health workers providing
healthcare rather than collecting supplies and filing inventory reports.

In the end, the absolute cost of running the new system vs. the existing system was a little
less than $40,000. In other words, the government would have to budget about $40,000
per year more to run the new system. But that higher cost is more than due to higher
vaccine and related supply costs as the system is running at a much higher throughput.

Slide 11 - Results: Breakdown of Costs

Here is another way to look at the results. The key numbers for cost per child vaccinated or
“cost effectiveness” and for cost per dose delivered or “cost efficiency” are shown at the
top. The new approach to logistics we used in Cabo Delgado is better in both categories
than the current government approach.

The pie charts show the mix of costs relative to each other for each approach. ... This week
[ was struggling with how best to explain these charts and then it came to me. A week ago,
[ was in San Diego, California watching my teenage daughter play in a very important
football tournament. They won the tournament, so as I was preparing for this presentation
I couldn’t stop thinking about football. So it was obvious to me that these two pie charts
are just like sporting events. In any sporting event there are players and referees. We
want the referees to do their job applying the rules so the game moves along smoothly. A
bad referee calls a lot of attention to himself along with the screams of the fans. While a
good referee goes largely unnoticed allowing the players to come to forefront and really
shine.

So for me these components (transport, cold chain and personnel) are the like the referees.
They are the support functions. Vaccines and supplies are the players. We want the
vaccines and supplies to be the most prominent and have the support functions represent
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as small a share of the costs as possible. Right now, almost all low-income countries are
plagued with a lot of bad logistics systems at the last mile that are consuming far too many
resources that should be devoted to more vaccines.

Slide 12 - Non-Cost Advantages of Integrated Approach

Our cost study also identified a number of non-cost advantages with the new system. Data
collection and use of information showed huge improvements with the new system. At one
point we had seven field coordinators in two provinces doing the data collection for 261
health centers. Those seven staff members did data collection as a key part of their full-
time job. Their work replaced having 261 or more health workers collecting data as a very
low priority task among many in their work day. It's important to remember that the last
mile of distribution is the first mile of data.

Recurrent training and the supportive supervision became routine in the new system. The
result was health workers that were more effective and had much higher morale.

Finally, there was increased knowledge of and trust in the public health system. When the
public gains trust in the system and is more willing to take advantage of the healthcare
offered, communities will be healthier.

[ would be happy to send full copies of the evaluation and the cost study to anyone who
would like it.

Before leaving the effort in Mozambique, I am pleased to report the Minister of Health
asked VillageReach to make three different presentations on the experience in northern
Mozambique to the national EPI managers’ annual meeting last month. We have received
feedback that in the closed part of the meeting, the Minister challenged his managers to
find a way to change to the new system for vaccine distribution within the provinces. The
WHO and UNICEF in Mozambique have been very supportive of the change, but it is unclear
how the change will be made in practice and whether other multilateral and bilateral
organizations will help the Ministry of Health scale the new system to the entire country.

Slide 13 - Strengthening Health Systems in Low-Income Countries Top-to-Bottom

As we are applying our last mile expertise in new countries, we are making adjustments to
accommodate different local conditions and needs. We are finding, however, there are



many similarities in the problems faced by remote, rural areas across low-income
countries.

Now that [ have given you our perspective from the last mile, I hope you are thinking
broadly about how last mile solutions at the bottom of the value chain can help you achieve
your objectives at the top. I have listed here some of the benefits.

We are the first to acknowledge that the bottom of the value chain is completely dependent
on the top. If GAVI doesn’t do its job and put vaccines into the distribution system, then we
can’t succeed at the bottom. But it is also important to remember, the top is also
dependent on the bottom. If the health systems at the last mile are not improved, much of
your good work at the top is going to be wasted as it will not make it through the narrow
part at the bottom of the funnel and cover that last mile.

Thank you.
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